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OPPORTUNITIES OF INDUSTRY 4.0 IN TEXTILE INDUSTRY
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Abstract

Purpose — The research aims to find solutions to implement the concept of circular economy in the
textile industry, which is responsible for large amounts of waste, greenhouse gas emissions and land-
fill.

Methodology/approach — A large number of documents regarding the environmental impact were
studied and official decisions issued at European level were considered in order to identify the existing
guidelines for reducing waste in textile industry.

Findings - The tasks for the textile industry address to new technologies and new materials. The
changes are possible by implementing the components of Industry 4.0, including digitization and au-
tomation at all stages pf the process, beginning with the design of the patters and ending with packing
of final pieces of cloth. Once the needs of this industry are identified, one must find the opportunities
among Industry 4.0 components.

Research limitations/implications — The results of this research should be detailed for the various
activities involved in textile industry.

Practical implications — Both companies and education institutions may use the ideas proposed.
Originality/value — The present text is a start point for practical implementation.
Key words: textile industry, circular economy, Industry 4.0.

Introduction

It is common knowledge that in the present, the mankind produces huge amounts of waste. The
European Union alone is responsible for more than 2.5 billion tones. We all agree that the actual
technologies and habits of consumers should change. However, this is not at all a simple task. The
technologies working today provide useful products, but drain the natural resources, consume large
amounts of energy and water and generate more or less waste harmful from ecological point of view.

Conceptually, the world functions on the linear model of economy (Fig. 1), which is based on a take-
make-consume-throw away pattern. This model relies on large quantities of cheap, easily accessible
materials and energy. (“Economia circulara: definitie, importanta si beneficii | Actualitate | Parlamentul
European”)

The circular economy is a model of production and consumption, which involves sharing, leasing,
reusing, repairing, refurbishing and recycling existing materials and products as long as possible
(Fig. 2). In this way, the life cycle of products is extended. In practice, it implies reducing waste to a
minimum. (“Economia circulara: definitie, importanta si beneficii | Actualitate | Parlamentul European”)
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Fig. 1. Linear pattern of economy (“From a Linear  Fig. 2. Circular pattern of economy (“Economia
to a Circular Economy | Circular Economy | circulara: definitie, importanta si beneficii |
Government.NI") Actualitate | Parlamentul European”)

In March 2020, the European Commission presented, under the European Green Deal the new
circular economy action plan that includes proposals on more sustainable product design, reducing
waste and empowering consumers (such as a right to repair). In February 2021, the European
Parliament adopted a resolution on the new circular economy action plan demanding additional
measures to achieve a carbon-neutral, environmentally sustainable, toxic-free and fully circular
economy by 2050.

The most amounts of waste result from sectors such as electronics, plastics, textiles and construction.

Industry 4.0 in Europe, known as Smart Manufacturing in America, Made in China 2025 in China and
Innovation 25 in Japan, represents the current trend of automation technologies in the manufacturing
industry, and it mainly includes enabling technologies such as the cyber-physical systems (CPS),
Internet of Things (IoT) and cloud computing. (Hermann, Pentek, and Otto, 2016; Jasperneite, 2012;
Kagermann, Wabhlster, and Helbig, 2013)

Industry 4.0 is regarded as the fourth industrial revolution (Fig. 3). (Wright, 2018) It follows the First
Industrial Revolution (1760 — 1840) - mechanization through water and steam power, the Second
Industrial Revolution (1870 to 1914) - electricity replaced water and steam, started the deployment of
assembly lines, interchangeable parts and, mass production and the Third Industrial Revolution (1960
to 20??) — deployment of Robots, CNCs, Computers and Automation.

As an extension of Industry 4.0, Industry 5.0 was defined in order to add a human or social dimension
to the technological one. Industry 5.0 places the wellbeing of the worker at the center of the production
process and uses new technologies to provide prosperity beyond jobs and growth while respecting the
production limits of the planet. It complements the existing "Industry 4.0" approach by specifically
putting research and innovation at the service of the transition to a sustainable, human-centric and
resilient European industry. (“Industry 5.0 | European Commission”)

Fig. 3. Symbolic representation of the four industrial revolutions (Hermann, Pentek, and Otto, 2016)



The main components of Industry 4.0 are briefly described below:
e Large-scale digitization, which is the base of any other component
e Cyber-physical systems (Fig. 4), which are characterized by a physical asset, such as a

machine, and its digital twin (basically a software model that mimics the behavior of the
physical asset). (Bagheri, 2015)

Cyber World

Cyber Twins

b 4 b

v i
| lI [ 1. laT
. |-_ -l.....‘. . |-_ 'l.--q-

Physical Assets

Physical World

Fig. 4. Model of CPS (Bagheri, 2015)

e The Internet of Things (loT), which is a system of interrelated computing devices, mechanical
and digital machines provided with unique identifiers (UIDs) and the ability to transfer data
over a network without requiring human-to-human or human-to-computer interaction (Fig. 5).
(Crimm, 2019)

Fig. 5. Multiple connections suggesting l1oT (Crimm, 2019)

e Cloud computing which assumes that most of the user will have the applications and
databases on the cloud. Individual desktops and laptops will need smaller power and will work
at higher speed (Fig. 6). (Wright, 2018)

e Additive Manufacturing, which has a huge potential to replace the traditional machining
technologies. With proper materials and software, freeform pieces with precise dimensions
and adequate surface texture can be grown in short manufacturing time. A large range of
processes are already in use (power bed fusion, direct energy deposition, binder jetting,
material extrusion etc.) and manufacture pieces made of la large variety of materials (metals,
thermoplastics, biomedical, ceramics). (“What Is Additive Manufacturing | GE Additive”)
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Fig. 6. Diagram of cloud computing system (Wright, 2018)

Environmental impact of textile industry

During the last decades, the textile industry responded to consumer’s requirements, namely new
styles and low prices. This trend resulted in a very large volume of cloths and household textiles.

The manufacturing of fibers, different fabrics and clothing pollute water, spread greenhouse gas and
cause landfill.

Documents issued at the European level provide the following data regarding the actual textile
industry (“The Impact of Textile Production and Waste on the Environment (Infographic) | News |
European Parliament”):

e 80 billion cubic meters of water are used yearly by the textile and clothing industry (from
approx. 270 billion cubic meters consumed by the whole economy)

e 0.5 million tons of microfibers are spilled into the ocean yearly (resulted from washing of
synthetic materials)

e 20% of the ocean pollution is due to dyes from textiles

e 10% of global greenhouse gas emissions comes from textile industry (~654 kg of CO2
emission per person in 2017 in Europe)

e Europeans use nearly 26 kilos of textiles and discard about 11 kilos of them every year. Used
clothes are mostly (87%) incinerated or landfilled.

An important element in pollution is the dye, beginning with its synthesis and ending with its presence
in clothing or household textiles. Numerous studies are dedicated to identifying the effects of dyes and

then to the possibilities to find ecofriendly ways of coloring. (Khattab, Abdelrahman, Rehan, 2020;
Elsahida, Fauzi, Sailah, Siregar, 2020)

The short statistics above show the need to re-think the whole process of providing textile pieces, in all
stages, from the design to packaging.

The changes are possible by means of implementing tool offered by the new concept of Industry 4.0.

Elements of Industry 4.0 suited to be implemented in textile industry

Considering the goal of minimizing waste, pollution and energy or water consumption, the textile
industry may follow two directions:



e To continue to use the existing fabric, in terms of fiber nature, shape and dimensions of semi-
finished rolls, tailoring and sewing

e To use new materials, which allow the implementation of new technologies.

Figure 7 synthetizes some ideas regarding the possibilities to make textile industry sustainable,
in case it continues to use traditional fabric.
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Fig. 7. Possible changes in textile industry keeping traditional fabric in use

The opportunities for changes are found among Industry 4.0 components. In cloths manufacturing, for
instance, all stages in the process may be altered and improved:

Advanced software and proper algorithms can be developed to generate digital patterns and provide
an optimized arrangement of pattens over the surface of fabric so that the waist of fabric to be
minimized.

e Cutting of parts should find a solution to reduce the amount of lint which is generated and
spread into the atmosphere.

e Manual labor may be replaced by automated or partially automated sewing of parts.

e All working spaces may be controlled regarding the lint amount through intelligent solutions.
e Packages may be designed using ecofriendly or reusable materials.

e The fashion designers may contribute creating fashion trends based on minimalist pieces.

The implementation of the ideas above requires big investments, as for any other smart factory or
even more because, at present, the automation in this industry is lower than in technical products
manufacturing.

Considering the present fast progress in materials, it is reasonable to think the textile industry will also
benefit of this progress. In this case the technology of 3D printing will successfully be applied in this
industry too (Fig. 8).
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Printable materials for manufacturing cloths would bring plenty of benefits, such as:
¢ Single 3D pattern for a piece of clothing
e Stages of tailoring and sewing eliminated
e High degree of reproducibility
e Shorter machining time
e No manual labor
¢ Digital command
e Minimum waste

3D printed cloths already appeared, but not yet on industrial scale (“3D Printed Clothes in 2021: What
Are the Best Projects?”).

The close future will also bring smart textiles, which can change color, shape or thermal properties as
automatic reaction to external stimuli. (Orzan, Zara, Florescu, Orzan, 2020)

Conclusions

The textile industry as one of the most important polluters must find ways to reduce waste, gas
emissions and landfill.

However, the changes must take into account several specific features of this industry. Its actual
functioning uses very few automated equipment, because the number of identical products is small,
the models depending on the season and fashion trend. The producers do not invest in automation for
small volume production. They prefer to use chap manual labor, usually developed in the third world
countries. The productivity is very low, but the final small price of the products is convenient both for
the producers and the customers.

Technological innovation is the solution to increase productivity, reduce waste and develop green
production. The components of Industry 4.0 provide opportunities to be implemented in all stages of
manufacturing textile pieces.

Still, the problem as a whole must be addressed from technological, economical and social point of
view.

The developed countries in Europe and Northern America, within the present geopolitical and
economical context, started to re-evaluate the basic problems, which generated the concepts of



circular industry and Industry 4.0. Natural resources and primary energy became so important, that
they will probably guide the research directions in the near future. The solutions will have to be
implemented in all economical fields, including textile production.
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Abstract

Purpose — The purpose of this paper is to make a financial diagnosis based on accounting data from
2016-2021, in a Romanian organization.

Methodology/approach - The financial risk diagnosis aims at measuring the variability of the compa-
ny's result when changing the company's activity, changing the structure of and the variability of the
company's solvency, its capacity to honor the obligations assumed towards third parties.

Findings —The company presents a relatively stable situation, which makes it attractive to shareholders
and investors in the conditions of paying due attention to the identified risks.

Research limitations/implications — Risk analysis and financial profitability analysis are the two basic
components of a company's financial diagnosis. A lending company must systematically bear the related
financial expenses (interest), which means an increase in its commitments and implicitly the risk.

Practical implications —The analysis indicates that the Romanian society in which the study was
started is being balanced, its position on the market being strongly influenced by the macro-economic
and political situation in Romania regarding agriculture.

Originality/value — The choice of the research topic in the field of risk management was justified on the
one hand by the novelty of this field, by the increasing theoretical and applied concerns of the profile
organizations, and on the other hand by the need to elaborate complex strategies. at the level of the
organization, to ensure its protection against the influences of various factors.

Key words: financial diagnosis, organization, economic indicators.

Introduction

In the implementation of a risk management system at the level of an organization there are three
possible levels: basic, medium, and advanced (Albu, 2018). The differentiation is made according to the
risk attitude of the company's management, the risky field of activity in which it operates, the need for
protection expressed by the company's stakeholders, and the company's experience in ensuring the
operation of such a system. 2018; Babii, 2020).

While the basic level only proceeds to the occasional identification of risks and their qualitative
assessment, the advanced level involves the use of complex mathematical models assisted by

10



specialized software packages for periodic risk analysis, as well as the creation of a specialized structure
within the organization chart (Oliver, 2020).

In this paper, the focus is on making a financial diagnosis based on accounting data obtained from a
Romanian organization during the years 2016-2021. In this context, several critical success factors must
be considered that influence the effectiveness of risk management (Ranjbar and Amanollahi, 2018).
Respectively, it is recommended that it: be an ongoing process integrated into the organization's
strategy; consider all risks affecting the activities of the organization; be integrated into the culture of the
organization; to translate the strategy into tactical and operational objectives, designating the
responsibilities of each manager and employee involved in risk management, as part of the job
description.

Regarding the long-term effects of risk management, the author's view is that after implementation, it
should be constantly updated due to rapid progress in specific concepts and working tools. These
elements argue the need for regular evaluation of the performance and efficiency of the risk
management process.

Financial diagnosis of the last 6 years of activity

Analysis of the structure of the balance sheet assets and liabilities

In the literature, issues related to balance sheet assets and liabilities have been addressed by Akyiiz
(2021) and Lilia (2021).

Regarding the studied organization, in the first two years analyzed (2018 and 2019) the organization
recorded a significant share of current assets in total assets, especially stocks of raw materials, finished
production and goods (34% and 42%). Given the object of activity of the company and the low evolution
of the profile market, this situation can be considered normal. For the next three years, the share of raw
material stocks, finished production and goods decreases to 24%, reaching 15%, due to the acquisition
of property, plant, and equipment.

Table 1. Summary of the structure of the balance sheet assets and liabilities

No. :?\IAI‘DITQZ_?CE)RSSHEET 2016 2017 2018 2019 2020 2021
1 Fixed assets 0.34 0.32 0.54 0.49 0.54 0.54
1.1 |Tangible fixed assets 0.34 0.31 0.54 0.48 0.54 0.54
2 Current assets 0.64 0.66 0.45 0.48 0.45 0.46
2.1 |Stocks (sgm, production 0.3422 0.415 0.238 0.195 0.15 0.44
2.2 |Receivables (commercial, 0.2991 0.246 0.208 0.288 0.300 0.55
2.3 |House and bank accounts 0.016 0.019 0.011 0.030 0.014 0.01
TOTAL ASSETS 1.00 1.00 1.00 1.00 1.00 1.00

3 Equity - CPR 0.27 0.31 0.68 0.67 0.60 0.56
3.1 |Paid subscribed capital 0.093 0.084 0.176 0.202 0.200 0.313
3.2 |Revaluation reserves 0 0 0.403 0.358 0.295 0.583
3.3 |Reserves 0.102 0.142 0.065 0.044 0.060 0.104
4 Long-term debt (> 1 year) 0.0581 0.0244 0.0055 0.0020 0.820 0.076
4.1 Q{;‘gﬁsms owedto creditinsti- |\ o481 | 0.0223 | 0.0039 | 0.0000 | 0.0000 | 0.076
5 Current debts (<1 year) 0.58 0.58 0.28 0.30 0.26 0.361
5.1 | AMOUNS owed to creditinsti-| 59 0.39 0.21 0.19 015 | 0.206
5.3 |Trade debts 0.12 0.15 0.060 0.094 0.09 0.081
Permanent capital 0.33 0.34 0.68 0.67 0.68 0.639

Total debts 0.64 0.60 0.29 0.30 0.34 0.361
TOTAL LIABILITIES 1.00 1.00 1.00 1.00 1.00 1.00
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Total fixed assets are at acceptable levels in the first two years (34% and 32%, respectively), but in the
second half of the analyzed period there are significant increases, the level exceeding 50%. It can be
considered that this increase in fixed assets means a reduction in the company's flexibility, but most of
the assets of tangible assets, in the category of land and construction (67% and 70% respectively)
indicate a consolidation of the position in the region. In this way, the company is covered against the
risk of losing the space needed to carry out the activity and the inability to expand and develop.

The level of receivables throughout the analyzed period is high, registering only a slight decrease in the
third year (21%). The availabilities register an average weight of approximately 1% in the whole period,
except for the year 2018, when their volume amounted to 3%. The two assets indicate an unsatisfactory
liquidity situation, for the compensation of which short-term financing loans were contracted.

The share of equity is low, reaching a level of about 30% in the first two years of analysis. A potential
explanation for this situation can be given by the absence of the revaluation of assets severely affected
by inflation, a decision that also involves an undervaluation of Kuprina's equity (2020). Over the next
two years, the share of equity jumped to about 68%. This situation can be explained in correlation with
the previous observation regarding the revaluation of assets. Thus, the documents provided show that
in the period 2018-2020, revaluations of assets were carried out, which also determined the correct
assessment of the value of equity.

The level of total liabilities in the balance sheet liabilities is high (60-64%) in the first two years analyzed,
the majority share being held by operating liabilities, especially short-term loans (30-40%). The need to
take out short-term loans is a direct consequence of the high level of receivables, i.e., the inability to
collect the amounts due from the sale of products.

The next period under review is marked by a significant reduction in total debt, reaching 34% (2020),
due to the repayment of a significant part of long-term loans. The majority share, in total debts, is also
held by operating debts, especially short-term loans (28-30%) necessary to finance the current activity,
in the conditions of a high level of receivables (28%).

The analysis indicates that the analyzed company is in the process of balancing, its market position

being strongly influenced by the macro-economic and political situation in Romania regarding
agriculture, especially following the accession to the European Union.

Analysis of working capital indicators
The total working capital expresses the total need to finance the current operating activity, at the level
of current assets (Rahmini et al., 2021). During the analyzed period, there is a significant fluctuating
annual increase of the equilibrium indicator.
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Figure 1. The evolution of the total working capital

An evolution of the total working capital was identified in the organization as a direct consequence of
the evolution of current assets. Thus, these, mostly stocks of finished products and trade receivables,
have an increasing evolution, throughout the analyzed period, indicating certain difficulties in the process
of sale and in the collection of receivables. However, the situation presented is not a cause for concern,
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because in case of need, consistent stocks can be obtained by liquidating stocks and recovering
receivables.

Liquidity and solvency analysis

In the first two years of analysis, the financing of stocks through the working capital registered low values
(0.3%, respectively 8%), but in the rest of the period it had a strong ascending evolution (59% and 95%).
In the first case, it is possible for stocks to be financed on account of operating debts, which is not a
problem if relations with suppliers of raw materials and consumables are stable.

The second situation indicates a prudent stockpile financing policy, as a direct consequence of the
change in development strategy for the next five years.

Current (general) liquidity is below the 2 (recommended) value throughout the analyzed period, but from
2018 to 2019 the indicator shows a significant increase. based on the capitalization of short-term assets,
such as by collecting the value of finished products from a manufacturing cycle (possible situation for
the company, which covers only 20% of a still developing market).

To quickly identify the liquidity status, the Immediate Liquidity indicator should be around 0.8. In the
period 2016-2018, the values of the indicator were reduced (0.4-07), but increasing, reaching in 2020,
the value of 0.98. For this reason, it can be considered that the situation of the company is excellent in
relation to the recommended level.

In economic terms, this indicator shows the company's ability to meet short-term payments due (current
liabilities), only on assets easily convertible into liquidity (receivables and other treasury assets).

However, the mere existence of receivables from customers is not sufficient to cover overdue debts.
The phenomenon of claims on some litigious business partners, or bad payers is still a reality of the
domestic market, which is why the Liquidity at sight indicator provides more conclusive information on
the risks of default.

Thus, for the entire analyzed period, the organization records values between 0.03 and 0.1, well below
the recommended level of 0.2. Putting the indicator at these low levels means a high risk in terms of the
possibility of covering immediate debts, only through treasury assets (the most liquid assets). The
situation can be rectified by better managing customer and supplier relationships, by reducing payment
terms for customers and by obtaining more relaxed payment terms from suppliers.

The general solvency ratio is super unitary for the entire analyzed period, in the last three years even
registering high values up to 3.8. This rate measures the risk of non-payment of debt, which in the case
of the company is non-existent, its total assets being more than sufficient to cover current debts.

Analysis of financial balance

From the point of view of financial autonomy, the company registers values very close to 1, in 2019 it
will be 0.997. This situation indicates a declining indebtedness, due to the repayment of long-term loans
contracted in previous years and the increase of equity through issues of shares, or revaluations (Sun,
2021). The evolution is normal for a developing company.

In the first two years of analysis, the debt ratio is 0.12 - 0.15 above the recommended value - 0.5, but
then the values of the indicator decrease to 0.34 in 2020. The financial significance of the indicator refers
to the debt ratio total and total assets of the company, this being optimal the lower. In the case of the
company, the debt rate of 2016 and 2017 is a direct result of the contracted operating debts, and in the
following years the decrease is due to the reduction of long-term debts and the increase of total assets,
the level of short-term debts registering insignificant increases.

The indebtedness of the company decreases from 17.5% in 2016 to 0.3% in 2019 but increases rapidly
to 12.09% the following year. The indicator provides information like the Debt Rate, but from the
perspective of the company's permanent capital. Compared to the recommended level - maximum 0.5,
the values recorded by the company show a low degree of indebtedness, which indicates its ability to
contract long-term loans.
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Regarding the interest coverage in the period 2016 - 2019, the values are fluctuating, but super unitary
thus highlighting the company's ability to pay interest on net profit. In 2017 and 2018, due to negative
values, the indicator is not relevant.

In 2020, due to a lower net profit compared to 2019 and an increase in interest expenses, the interest
coverage decreases to 0.73. However, it is not a warning sign, as the company is running refurbishment
and development programs, financed by bank loans, designed to supplement sales in the next period.

The evolution of earnings per share registers a continuous decrease in the period 2016-2020 with a
slight increase in 2019.

2016 2017 2018 2019 2020 2021

@ Profit/ share 2.36 1.94 0.16 0.61 0.017 0

Figure 2. Evolution of earnings per share

Analysis of operating expenses in relation to turnover

The company produces agricultural machinery and equipment, products that require various raw
materials and consumables and in large quantities. For this reason, expenditures on raw materials and
consumables are high in relation to turnover (36-49%).

Staff costs also account for a significant share of turnover. They have a moderately increasing evolution
(25-30%), being largely influenced by socio-economic policies at national level and by the change of the
staff structure throughout the analyzed period. It is worth mentioning that, due to the type of production
of the company, over 50% of the staff is represented by directly productive workers.

The third category of expenses that has a significant share of turnover are those for works and services
performed by third parties (13 - 15.5%). The activity of the company involves maintenance and repair
expenses, study and research expenses, management and rent expenses, insurance premium
expenses, expenses with collaborators, commissions, fees, protocol, advertising, transport, travel,
secondments, postal and telecommunications taxes, banking, etc. (Nariswari & Nugraha, 2020).

Given the size of the entire activity of the company, the level recorded by the expenses for the works
and services performed is acceptable.

The other elements of expenses have low shares in the turnover and have a stable evolution,
considering the size of the company.

Total operating expenses have an increasing evolution in the period 2016 - 2021, exceeding the level
of turnover, except for 2019 when there is a significant decrease, close to the level of 2016.
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Figure 3. Total operating expenses

Self-financing capacity

This indicator reflects the volume of potential financing resources created by the company in the
management of its business, some of which can be allocated to finance future activity (Garcia-Sanchez,
2021). The self-financing capacity of the analyzed company is low in the first and last year of analysis,
registering high values in the period 2017-2018. The annual decrease of the financing capacity in the
period 2019 - 2020, is largely due to the investment, modernization and development policy adopted by
the company in 2018.
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capacity | 702593 |4333336(2969379 1243872 |1518668|-5171969
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Figure 4. Self-financing capacity

The information of the previous indicator must be analyzed in correlation with the actual self-financing,
to describe as accurately as possible, the performance of the company. Thus, figure 5 shows that the
company opted for a total profit reinvestment policy in the period 2016 - 2018, and in 2019 and 2020 it
distributed on average only 6% of the total profit, keeping the difference in reserves. This decision had
the consequences of increasing the self-financing capacity for 2020, the self-financing policy being
severely affected in 2021 amid the general economic decline.
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Figure 5. The evolution of self-financing
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Analysis of the company's activity

The company's activity is measured by the recovery time of the management element by turnover and
by the number of recoveries from turnover. Thus, the following conclusions can be drawn about the
analyzed company.

The asset has an increasing duration of rotation reaching 652 days in 2020. As a result of the investment
programs carried out in the last two years, the total assets have also increased, thus the company,
having in its patrimony lands, constructions, and high value equipment. For this reason, the asset
recovery period is considered normal, as is the number of revolutions (0.56).

The above is also confirmed by the rotation of fixed assets, which have an upward trend, with small
fluctuations throughout the analyzed period. The number of rotations is between 3 and 5 for 2018-2017
and on average a single rotation, for the next three years. The situation presented is a good signal for
the company's activity because it indicates an efficient management of fixed assets, in the sense that
they generate a higher level of turnover.

Normally, the rotation of liabilities is the same as that of assets, the explanation in this case being the
increase in share capital, a high level of reserves and total debt.

The stocks have quite long rotation times due to the existence of stocks without movement, as well as
the intensification of the activity in the last analyzed period. It should be noted that a large share in the
total stocks have the finished products and the goods. It is very possible that this situation will be
determined by the production cycle specific to the organization's activity, by some contracts with a
duration longer than a financial year, which has consequently the production on stock and the
anticipation of the growth of the market in the next period.

Receivables are recovered after a very large number of days, which indicates a relaxed customer policy,
as well as the existence of bad creditors, or those who are unable to pay. The situation worsens in 2020,
reaching 192 days for the recovery of customers.

Cash flow analysis

The operating activity results in a positive cash flow in the period 2017-2020. This situation is favored
by a higher net profit in the last three years of analysis, by a positive change in working capital
requirements as well as by the increase in depreciation expenses occasioned by investments in fixed
assets in the last period.
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/' Operating cash flow from
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—a— Cash flow from the
-25.000.000 financing activity

Figure 6. Evolution of cash flows

16



The cash flow for investments has negative values and has a decline between 2017 and 2018, due to
the endowment with new equipment and the acquisition of other tangible assets. In 2019, its value
became positive due to the reduction of investments and due to the sale of fixed assets, thus increasing
the level of revenues from investment activity.

The financing activity was productive throughout the analyzed period, the values of cash flows in this
field being always positive and consistent, especially in the period 2018-2019. This situation means the
supply of treasury accounts with funds attracted from shareholders and creditors, respectively capital
increases, and the contracting of bank loans (Soboleva et al., 2018).

Analysis of profitability indicators

The financial profitability of the company has an oscillating evolution, starting from 34% in 2016,
reaching 6.63% in 2020. In other words, the financial profitability decreased from 3.43 lei net result / 1
lei equity to 0.663 lei net result / 1 leu equity. The decrease in efficiency is mainly due to the increase in
equity during the period under review, given the reduction in net operating income, especially in 2017
and 2018.

Economic profitability is low, showing a significant decline in 2016-2020, with a slight return in 2019.
The indicator measures the efficiency of economic assets through net operating income. Thus, in 2003,
1.48 lei per 1 lei of economic assets were obtained (maximum of the period), in 2018 (minimum of the
period) 0.39 lei/ 1 lei of economic assets and 0.51 lei per / 1 lei of economic assets in 2020. The most
likely cause for declining profitability is most likely the acquisition of fixed assets and the increase in
equity, especially in the last two years of analysis (Abeyrathna & Priyadarshana, 2019).

The values of the company's economic and financial profitability must be compared with the profitability
in the sector in which it operates, as well as with those of competitors to create an overview of
performance (Haldane & Chowla, 2021).

Regarding the evolution of variable operating expenses, there is an increase in the period 2016-2017,
the majority share being held by expenditures on raw materials and consumables. Correlating with the
intensification of production activity in 2017, this evolution is perfectly justified. At the same time, fixed
expenditures increased slightly, mainly due to investments in fixed assets.
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Figure 7. Evolution of variable expenditures and fixed expenditures

In the period 2017-2019, the variable expenses decrease sharply, so that in 2020 they will register a
level close to that of 2017. The stabilization of the production program and the rigorous management of
the operating costs justify this evolution to the greatest extent. Also, another important factor was the
refurbishment of the production sections, which determined the reduction of specific costs such as
energy consumption, water, maintenance. The increase of fixed expenses registers a fluctuating
evolution, as a direct effect of the increase of depreciation expenses, but in the period 2018 - 2020 they
know a continuous increase. Their level greatly influences the critical point of profitability.
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Figure 8. Evolution of turnover at the break-even point

Conclusions
Following this financial diagnosis, the following conclusions are presented below.

The payment policy of the suppliers makes it possible to ensure free financial resources in each month
of activity. An important aspect and at the same time a strong point is the changes identified in the
structure of fixed assets, in the sense of refurbishment and modernization of production sections.

Investments in fixed assets such as land and buildings offer stability and the possibility of obtaining
additional income in exceptional situations, knowing that the real estate market is experiencing an
accelerated development.

Increasing equity is another identified strength. Low indebtedness means adequate management of
loans and the possibility of receiving advantageous loans in the future.

A long-term financial equilibrium could be identified. The low share of overheads in total expenses
indicates the existence of adequate cost management. Overall solvency is satisfactory.

The existence of owns patents and trademarks has also been identified. There is a high level of trade
receivables as well as long recovery times. Own resources are reduced in volume and are not sufficient
to finance the current activity. Liquidity is low and total operating expenses are high compared to
turnover.

There is some old, energy-intensive, low-capacity machinery and equipment, and the large industrial
park requires additional maintenance costs.

Acceleration of the turnover rate of stocks of finished products has been identified because of the
expansion of the internal and external market. It has been identified to reduce the recovery period of
trade receivables by improving customer policies. Investing in the company's image, consolidating its
own brands in the market, and using the reputation of licensed brands is an opportunity for improvement,
along with outsourcing activities to obtain lower total costs and the emergence of alternative energy
suppliers on the market.

Aspects that endanger society concern the instability of economic and fiscal policies at the national level
and the uncertainty regarding the future evolution of the agricultural sector at the national level.

Lack of financial risk management in general management can have long-term negative consequences,
including bankruptcy

The analysis conducted for the period 2016-2021 indicates that the analyzed company is financially
stable and has real prospects for development.

On the one hand, the company has many strengths that can be exploited for future business, but on the

other hand, it faces difficulties in terms of debt recovery and management of stocks of raw materials,
finished products and production in course.
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Also, its activity is still dependent on the situation in the agricultural sector and on macroeconomic
policies on agriculture, both domestic and foreign (with a view to intensifying exports to Russia).

The forecast activity indicates a steady increase in economic performance, but which can be further
improved by reorganizing the business.

In this sense, it is recommended to change the management of receivables and stocks of raw materials,
outsource large activities consuming financial resources to specialized companies, sell unnecessary
fixed assets (halls, fixed assets, etc.), ensure the activity against the most common categories of risks,
the adoption of production methods meant to streamline the activity (Six Sigma, Lean Production, just
in time, etc.).

The investment program started in 2018, continued in the period 2019-2020, generated beneficial
consequences for the future activity.
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Abstract

Purpose — The aim of the research topic is to identify a model for increasing performance through the
development of human resource competencies in manufacturing organizations, based on the premise
that the main needs of employees are related to the training and development of skills as well as the
acquisition of knowledge needed within the organization.

Methodology/approach - Concepts and theories related to Industry 4.0-5.0 are still new and yet de-
veloping, based on empirical studies, which do not work always across the board. For this reason, the
research methodology is based on recent literature review and primary data collection from articles
published in the last 7-8 years.In parallel, we have also drawn on established formal theories of human
resource management, in particular performance management and the recent concept of HPWS (hu-
man performance work system).Regarding the theories of the socio-technical system, which define the
organization of production,the concepts of W.P. Newman were chosen, because from an ontological
point of view they point to the actual reality, versus the old concept of Davis and Trist. The proposed
model for determining the growth of human resources performance in the organization is based on the
hypothesis of existing of the interaction between the organization as a socio-technical system (based
on the theories developed by W.P.Newman) with the categories of employees, who are determined to
perform, due to motivational factors, personal skills and the work environment, according to the HRM
concepts of Snell & Morris.The technical factors that features Industry 4.0 can boost the enterprise in
the race for competitive advantage and can be customized as sources of working tools according to the
nature of the activities to stimulate internal human resources. A second hypothesis deriving from the
first one is following the main directions of the 4.0-5.0 core competencies as a base of performance of
the specialist-operator. The essential competences of the job should be combined with the 10 categories
outlined by the World Manufacturing Forum, in 2019 to become the needed mix for a specialist 14.0.
Their mix can be different depending on the manufacturing profile, the weight of each competence being
determined by the measurement tools used for assesment .This study is proposed to illustrate an ex-
ample related to the clothing industry by using the job analysis in the organization,having an outcome
with job design based on competences based approach of Snell & Morris.

Findings — Industry 4.0 -5.0 factors can be a source of learning, in order to obtain the adequate set of
competences adapted to the manufacturing industry. Increasing the individual and team performance
of employees is based on the development of the 4.0-5.0 competences mix, developing the theory of
mass customization at the level of incentive factors which stimulate the contribution of each employee
through their particular skills and developed knowledge. Thus, Industry 4.0 factors become the oppor-
tunity to grow the organization and win the race for competitive advantage, but a adequate design of
job profile must be constructed in order to appreciate and reward specifically the competences which
are providing the employees performance.

Research limitations/implications — Today, due to the economic crisis triggered by the health effects
of the Covid 19 pandemic, there is a steady decline in interest in manufacturing activities, particularly in
the garment industry, due to the long training cycle of manual dexterity skills, in which human-machine
interaction is predominantly manual, and on the other hand the limited level of computerized develop-
ment, with managerial preoccupation focused on obtaining profit with reduced personnel costs, without
a defined goal linked to the motivation of employees or the attraction of new generations and without
the visibility of a personal development perspective. The effervescence of innovations coming from In-
dustry 4.0, besides the obvious advantages offered by technologies, has however led to a lack of focus
on the development of human initiative, leadership training and management adapted to the new
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challenges. The definition of Industry 5.0 can be considered as a natural consequence of the unresolved
aspects of the Industry 4.0 stage and can be seen as an opportunity to develop the scientific framework
to define concepts from the social sciences and humanities with a focus on the human factor.

Practical implications — The major concern is related to the achievement of competences &skills mix
for employees, in order to create the level of attractiveness to work in manufacturing production activi-
ties. Under these circumstances, the category of human resources that needs attention is related to
direct blue collar" human operators with machine interaction. They have to cope with possible job losses
through replacement by new means of work Industry 4.0 (cyber-physical system, digital twin, industrial
robots) but on the other hand, enterprises are facing acute labor shortages due to outdated human
resource management strategies, still lagging behind at the mass production stage of Industry 2.0-3.0.
For social &human sciences is unfolding directions of performance research and concepts looking for
updated incentive factors to motivate and attract the human resources for manufacturing industry. The
proposed model for determining the growth of human resources performance in the organization is
based on the premise of existing of the interaction between the organization as a socio-technical system
based on the theories developed by W.P.Newman (2020) with the categories of human resources .The
employees are determined to perform, due to motivational factors, personal skills and the work environ-
ment, aiming to attain the parameters of HPWS(high performance work system) based on human re-
sources management concepts of Snell & Morris (2020).

Originality/value —A research objective regarding management strategies to gather and revise the
strengths & weakness of existing practices, in order to turn them into a valuable tool to combat negative
effects of volatile/uncertain economic environment.

The work experience of enterprises which succeeded to survive during the pandemic crisis shall be used
as best practice examples, to build new direction of human performance researches, available for broad
spectrum of industrial activities, not only in the IT industry niche .

Key words: Sociotechnical system Industry 4.0 W.P. Newman, High performance work system Snell&
Morris, competences of specialist 1.4.0.

Introduction

In view of the new challenges facing the strategic management of organizations that are acutely
confronted with staff shortages, competition in the labour market and the attractiveness of activities for
their own employees, it was considered relevant to combine the meanings of the human performance
in order to take into account efficiency, fairness in the attitude towards people from within, the needed
competences to stimulate in the achievement of the purpose of the enterprise, and economic success
in caring for competitive advantage and external customers satisfaction. This approach could be
confirmed by the matrix model proposed by G.A. Cole (2000) which advance the idea of the link between
the level of concern for the customer and the level of concern for the employee, as shown in Figure 1.
The human resources management strategies should find the break even point between the quadrants
assigned to maximum commitment of to the goal of excellent customer service and satisfaction
neglecting the needs of employees and the one of full attention to employees needs. The balance is
obtained whenever the chances of achieving a favourable outcome increase, where internal staff is
motivated and empowered by the mission. For personnel management, the danger is that it can over-
emphasize the needs of employees to the detriment of the customer's cause and miss the ultimate
objective of the work and the mission of the organization, which is win-win business operation for the
customer and the entrepreneur. Balanced attention to both stakeholder groups increases the chances
of success of the whole organisation. Employees expect from management the facilitation of pay
entitlements, extrinsic and intrinsic rewards, resolution of internal conflicts, equitable opportunities for
promotion and personal development in the context of complex technological challenges in stage 4.
0/5.0.0n the other hand, customers and suppliers will exert indirect pressure on human resources
management by making the final results of the services provided more efficient and by being more
solicitous and serious in communication.
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Figure 1. Matrix model diagram of concern level towards internal human resources needs and external
customers goals. Source G.A.Cole (2000)

Thus, the human resources management activities in a production organization, particularized on the
manufacturing sector of the garment industry, have not changed in the actual circumstances of the new
industrial revolution, observed to the existing status in Romanian companies. They start from the idea
of group management and management based on objectives at the level of the organization, under the
conditions of minimal expenditure on personnel. Taylorist efficiency is active both at the level of "white
collars" and "blue collars". At the same time new concepts and operating principles of the industrial
technological wave based on 10T (Internet of things), Al (artificial intelligence), cyber entities, industrial
robots and cloud databases require new personnel policies and procedures on the issue of upgrading
existing staff to learn on the job.For strategic level managers, but especially for line managers, involved
in solving operational tasks, a parallel responsibility is related to the personnel tasks, with the complete
typical human resource management activities, especially for production operators as follows:

— Selection of human resources;

— Induction & integration of aprenticees;

— Professional training on specific jobs and production operations;

— Periodical performance measurement and assessment of employees;
—  Staff structuring upon specific jobs;

— Policy implementation referring to internal discipline rules;

— Policy implementation and control the compensation & rewards system;
— Team motivation;

—  Set-up of adequate communication channels;

— Safe & security regulation implementation;

— Action plans to facilitate the company objectives implementation; as for example, a new IT
platform and system set-up need a project management assignment with detailed measures
directed to each work department involved;

All these tasks are complex and need to be undertaken in combination with other activities or specific

projects related to operational flow, material assurance, IT equipment or budgeting. In this respect, the
HR/personnel departments through their specialists can provide support and specific actions, as follows:
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— Establish the HR strategies, on long terms, taking into account to innovate and use the
technological facilities offered by the Industry 4.0 entities;

— Consultancy and profiled services exemplifies by the needed documents of contracts, job
description design,job analysis and design, job profiles;

— Undertaking the operational tasks of recruiting, selection, induction and initial training on the
job, assigned to either specialists or instructors.

In view of the changes brought about by the phenomenon of digitization, 10T, or Al, in which most of
these activities can be automated, and especially in conditions of a degree of automation of processes
and the expansion of industrial robots assisted or not by human staff, the question arises whether and
how much of the bureaucratic staff is necessary. Imperatively, the category of consultants and personnel
managers is entering a new framework of action and role playing, due to the changes that may occur in
job descriptions, the way of performance evaluation for semi-automated or robot-assisted industrial
processes, as well as the continuity of training topics and methods, which require IT specialists,
innovative technicians and qualified engineers, permanently connected to technological changes.
Therefore the new profiles and communication facilities brought by Industry 4.0 demand customized
competencies upgrading the job profiles. Consequently, the entire process of HR management require
a complete revision of all the activities starting with selection& recruiting the personnel and particular
approach for the manufacturing operations related to:

— Induction of new employees, keeping in mind the actual lack of attractivity of routine or time
investment for skilled or manual productive activities. This is confirmed by the research and
paradigm issued by Schoenhals (2021) who identified the perception of coercion determined by
regular, mandatory or not audience recognized tasks

— Training methods and career development to stimulate the transformation into a HPWS(high
performance work system) which is based on the features of egalitarianism & engagement,
shared information & trust, knowledge development, performance reward linkage
(Snell,Morris,2019);

— Updating performance management system of measuring the results, in order to lead towards
a fair and motivating system of rewarding human resources, taking into account besides the
organisation's objectives, mostly the measurement of competencies which are created inside
the company. They could become more visible working to fulfill the need of recognition of
people. This is an immediate consequence of mass customization feature of actual industrial
revolution. It is not just a market demand, it is a reflection on each individual who need to feel
the consideration for his particular contribution.

Research problem

Looking at the evolution of means of production and technological facilities, it become obvious the
discrepancy between the technical progress and lack of updating of HR managerial tools to develop the
human resources becoming interested of industrial manufacturing jobs. The main feature of production
entity within the actual industrial is the SMART FACTORY demanding SMART employees. The
candidates shall be attracted by using SMART persuasive managerial strategies, capable to convince
them that their future jobs are important and useful both for them and for the organization.

They could be exemplified on a case study representation concerning a profile of premium clothing
production organization operating in Romania, representative in terms of credible and stable position on
the market. The permanent company concern was related to training and maintaining a skilled
workforce, modern technology to determine high level of quality and professional services for clients
creating profit. The organization has successfully overcoming the extremely difficult period of the Covid
19 health crisis, despite losses and shrinking demand specifically for premium clothing and maintaining
top positions as market leaders in their products. For reasons of confidentiality, no names or other
particulars of recognition of the enterprise will be specified.

The study take into account the organization structure and HR managerial practices. The function-based
structure is specialised by assigning activities and responsibilities to a common function. As a result, all
production matters are unified under the control of a production manager, or technical manager, and
HR & personnel matters are the primary responsibility of the personnel manager. Specialisation by
function gives employees throughout the hierarchy the opportunity to work towards a common goal. This
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type of structure allows the accumulation of experience on a particular level of activity, encouraging
specialists know-how through on-the-job learning and the exercise of management by objectives. One
of the main characteristics is that line relationships through direct supervision over subordinate
employees derive from both the operational and managerial chain. Senior function managers have
authority over both line employees and those in their own functional areas. A manager involved in
HRM (human resources management), such as a HR department manager, is recognized as a position
by all levels of operations, along with those in the department that provides direct service to personnel
activities such as payroll, document management, employment contracts, etc. He or she has the same
level of position in the hierarchy of the organizational structure as other operational or functional level
managers. This type of structure provides several advantages to the organization such as:

employees are grouped according to technical job components or specialties;
— the assignment of employees with profiled skills is facilitated;

— predictable promotion paths are created within the organisation;

— control of activities is centralised at function level;

On the other hand, there are some aspects that are considered disadvantages from HRM's point of
view:

— -qualifying by function tends to encourage fragmented group interests, different from those of
the organization;

— -difficulty of adaptation and low flexibility, due to the centralisation of functions which creates
strong managerial positions on specialised functions and imposes more formalised
communication relationships between departments, often competing with reporting to strategic
management.

Methodology approach

Concepts and theories related to Industry 4.0-5.0 are still new and yet developing, based on empirical
studies, which do not work always across the board. For this reason, the research methodology is based
on recent literature review and primary data collection from articles published in the last 7-8 years.

In parallel, we have also drawn on established formal theories of human resource management, in
particular performance management and the recent concept of HPWS (human performance work
system).

Regarding the theories of the socio-technical system, which define the organization of production,the
concepts of W.P. Newman were chosen, because from an ontological point of view they point to the
actual reality, versus the old concept of Davis and Trist.Upon a brief review of conclusions obtained by
WRU(work research unit)in Great Britain,the job content approach shall be related to the following
principles:

— activities must ensure a certain diversity of work pace, methods and skill level;

— activities must allow for feedback on employee performance;

— activities must allow a certain degree of freedom of action;

— work positions and work organisation must provide opportunities for learning and development

— jobs must provide prospects for the future;

— objectives must be clear and ensure the opportunity to participate in decisions on the positions
filled;

— the job holders must have at their disposal all the resources appropriate to the activity carried
out;

— employee relations procedures must be agreed between management and employees;

— remuneration systems must be designed in a fair way, in relation to the contribution made;
— personnel policies must be fair and appropriate;

— physical conditions of the working environment must be of reasonable quality.
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The traditional concept of scientific management of Taylor (1911) still functional on most of
manufacturing production organizations is not effective any longer, as it is proved by the actual labor
market affected by scarcity of work human power. Staff fluctuation, absenteeism, lack of interest and
poor retention of the workforce are some examples of the long-term failure of the concept, which is
strongly reflected in the current staff turnover, disinterested in the routine, monotonous work still
prevalent in manufacturing garmenting companies. The positive aspects of clear measurability of
performance through knowledge of the objective and the possibility for the employee to have feedback
by measuring the outcome of the work need to be maintained, the other features needing change.

This study proposed the five concepts of W.P.Newman to approach the work station design in order to
improve the performance and four principles of HPWS-Snell & Morris to improve the human labour
performance by adding new competencies Industry 4.0 to the specific of core profile. The key concepts
W.P.Newman are briefly iterated below, recognized for the latest impact on SSH(social science and
humanities).

A.1. Key concept 1 W.P.Newman (2020): "Industry 4.0 systems are socio-technical systems”, because
all work system are assumed to include social(human) and technical(machine) elements. W.P.Newman
argued that” there are no 14.0 systems that do not engage humans across the life cycle in designing,
installing, maintaining and operating”. Attention to the demand on the people performing these tasks is
therefore a design requirement.

A.2. Key concept 2 W.P.Newman (2020): "Attention to HF(human factor) must occur throughout
design.The lowest cost and maximum opportunity with the best cost-benefit results come from
considering HF from the earliest stages and then throughout design project”.

A.3. Key concept 3 W.P.Newman (2020): "Human system interaction engage perceptual,cognitive and
motor systems .For this reason,14.0 system designers must ensure that the demands of their design are
matched with human sensory, cognitive and motor capabilities or they risk negative outcome for the
human or for the sociotechnical system as a whole.

A.4. Key concept 4 W.P.Newman (2020): "People have psychosocial needs. If 14.0 technologies are
used to provide automated performance monitoring and enforcement of employees working to a defined
pace,then one might hypothesize that employee’s sense of control and job autonomy at work will decline
and overall psychosocial profile will shift towards the high strain associated with negative outcome”.

A.5. Key concept 5 W.P.Newman (2020): "Organizations tend to” drift to unsafe states... which explain,
why industrial revolutions or fads like lean system have been seen as contribution to occupational
injuries, accidents and deaths. If 14.0 innovations are to try and break this pattern, then system approach
to apply HF in design is needed.”

Upon the above iteration and applying to our case study from manufacturing industry, several examples
are matching the key concept one, three, four and five. Most of the organizations make changes into
the system thinking to the shareholders benefits more and then trying to fit to existing and future
capabilities of labor force. For instance, an IT system collecting data from work stations which has not
instructions translated for the operators, risk to fail if is not well explained to the working team. Also if
there is any automate machine installed which oblige the operator to a faster pace from the first working
day could jeopardize the policy of automatization concept. Besides, the reward system shall be
motivating the operators who are going to be transferred to a new cutting edge machines, not only by
changing the target of performance, but fairness in appreciating the efforts who are made to adapt and
learn new techniques. Hence, approaching 14.0 from technology driven approach perspective falls short
of systematic consideration of HF(human factor),which is vital needed.

The other approach of methodology provided by literature review is represented by HPWS concept with
its particular parameters providing relevant points to develop a model solution for creating the interaction
between an organization and potential labor force (human resources) based on common goal.Once the
interaction is obtained, this is resulting into a performance which could be increased as much as the
elements of HPWS are introduced into the sociotechnical system of organization. Herein a brief list of
the main parameters of HPWS summarized from the book of Snell and Morris(2019) regarding the
management of human resources:

B.1.-Egalitarianism and engagement: represent the principle of inclusion, people want a sense that they
are members, not just workers, in a organization. Moving power downwards in organizations
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empowering employees which could be obtained through job enlargement, enrichment and self-
managing work teams(Snell,Morris,2019);

B.2-Shared information and trust: when employees are given timely information about the nature of their
own work, business performance and strategies, they are more likely to make good suggestions for
improvement and cooperation in major organizational change(Snell,Morris,2019);

B.3-Knowledge development: represent the shift from touch labor to knowledge work. Because of the
dynamic and fast pace of technical change, knowledge and skill requirements must also change
rapidly,with continuous learning(Snell,Morris,2019);

B.4-Performance reward linkage: when companies reward their employees based on their performance,
workers are naturally pursue outcomes that are mutually beneficial to themselves. Often include group
and organizational incentive pay and even skill based pay.

Approaching the inductive methodology of research, by collecting data from a part of the literature
studied confirms the experiences of the real situations encountered. The statistical data found in the
work of H.G.Adamkova (2020) show that the lack of attractiveness of the current positions offered in the
field of industrial manufacturing production is determined by the fear of lack of job satisfaction and the
possibility of achieving the required performance. Based on the mentioned studies and concepts, the
actual research developed two assumptions as follows:

— Hypothesis no.one states the achieving performance through the organization's interaction as
sociotechnical system with human resources, if human resources are motivated by work
attractivity.

— Hypothesis no. two complements the previous statements, rationing the performance is based
mainly on competences which human resource management practices should take into account
the job analysis and job design stages,using the competency-based approach adapted to the
Industry 4.0 stage.

The next step of deductive approach is targeting the exhibition of hypothesis, using the interpretative
philosophy applied onto the concepts of HPWS upon Snell et All (2018) W.P. Newman (2018),the
studies of Agola (2018) related to motivation of human resources, management practices within “smart
factory” organizations of Industry 4.0 of Shamim(2016) and Sima (2020). They are illustrated first, onto
figure no.2 under the title of performance model as a result of interaction between human resource-
organization as sociotechnical system 1.4.0.

The organization needs performance to achieve competitive advantage facilitated by technological
factors Industry 4.0+5.0. with its transformation into "Smart factory”(Anouk ten Bulte, 2020) or if viewed
as a socio-technical system from the perspective of the five concepts W.P. Newman. The human
resources component attracted to the organization will interact with the organization as a socio-technical
system being interested in meeting performance conditions (Snell, Morris, 2020). Performance, as a
result of the interaction between the organization and human resources can increase, fulfilling the High
Performance Work System conditions defined by Snell & Morris (2020), thanks to the technological
factors of the Industry 4.0 work environment and the appropriate people management practices.
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Figure 2. Performance model as interaction result between HR-organization as
socio-technical system 1.4.0

The exposition of hypothesis no.two is illustrated in the diagram of figure no.3, taking into account that
at the basis of performance in the new context of the industrial revolution are the competences formed
in the "Smart factory" type organization, defined after the job design &analysis.

] 1 Job analysis by competency] i i |
MPETENCES ob analysis by competenc i i i
i | e aproncn || o8DesionFoR ovevaroR | P | | O
based approach
PRSI g e R 1 1.4.0 e - pem————— 4

Vi,
YCOMPETENCES & ABILITIES MATRIX which includes: '=
JCOMPETENCES+ABILITIES ESSENTIALS to the activity( PA1+PA2) |
Pl ICOMPETENCES +ABILITIES 14.0 defined by 1
} lwmd Forum of Work in 2019 _:
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system based on creative
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Increased performance within socio
tehnical system by HPWS approach

Figure 3. Job design HR 1.4.0 based on competency based approach

The organization's offer to attract human resources for performance depends on job analysis and job
design, as presented in the statistical data provided by H.G. Adamkova (2020) for ensuring job
satisfaction. Starting from the assumption that performance is based on the formation of competences,
these can correspond to the type of HPWS (high performance work system) approach that combines
the essential competences of the specific productive activity with the general competences proposed by
the World forum of Work in 2019, characteristic of the 4.0+5.0 industrial phase. The competency-based
job analysis approach resulting in appropriate job design (Snell & Morris) can be further developed by
introducing the Industry 4.0 competency matrix as proposed onto the research of next chapter and the
competency-based reward system, shown in figure no.3.
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Findings

Over the last decade, since the declared moment of the Digital Revolution 4.0, the technological
transformations that have taken place in the industrial field have led to the effect of "technological
determinism", with unpopular effects among employees threatened by job losses due to replacement
by robots, on the other hand, in industrial manufacturing sectors such as textile and garmenting
production, the negative effects have already been recorded, especially in the pandemic period, through
the closure of less modernized industrial units, due to outdated communication systems. In their case,
it was not the modernization of industrial equipment that was the cause, but flexibility to change and
lack of jobs attractivity, which required speed of reaction in the internal communication process, control
of information and speed of decision-making, as well as the precariousness of the IT system based on
redundant procedures (manual checking of data entered into the system or input errors).These observed
phenomena led small and medium factories to fall behind in the competition for customers, losing their
competitive advantage, besides the interest of potential manufacturing operators related to the essential
activity of productive process. The technical factors that features Industry 4.0 can boost the enterprise
in the race for competitive advantage and can be customized as sources of working tools according to
the nature of the activities to stimulate internal human resources.

The winning players that have survived have been those that have constantly invested in re-
technologization both in equipping the flow of productive assets, but especially in support and
management assets, thus allowing faster reaction speed to environmental phenomena, in order to take
managerial decisions of change, restructuring and retraining of the workforce, this field being naturally
dependent on the human workforce. The Industry 5.0 stage, by recognising the exaggerated "digitise or
dye" elements of the 4.0 stage, is characterised by a focus on the social element, the skilled and flexible
human workforce, in order to gain the advantages of digital technology components and to combat the
threats already recognised and demonstrated by SSH scholarly research of Ozdemir et al. (2018)as the
four assimetries 1.4.0. In this case, the change phenomena imposed by the Industry.4.0-5.0 wave
requires a greater contact with the outside of the organisation, in order to understand and adapt to new
dynamic, linked to the growth of digital skills and technologies on the market. At the same time, a greater
focus is needed on the core of middle management and specialists to serve the needs of qualification,
training and possible retraining, in order to build occupational profiles adapted to the new requirements
of Industry 4.0-5.0, through the HPWS job design of job enrichment, empowerement and professional
motivation of employees. The changes being rapid and dynamic, proved by the researches results of
SSH, all components of the HR profile must be "on alert", to possible opportunities that may be proposed
to strategic management to improve the internal organisational environment and ensure success.
Current data, especially after the worsening of the health crisis, which has hit hard the Romanian
garment industry (with Covid lockdown for non-essential products), indicate the downfall of
organisations that have hesitated to encourage the initiative of specialists and have delayed introducing
IT systems for real-time control and monitoring in support of management, rather than looking for
strategies of replacing the operators personnel. The last one has been proved to be non-lucrative for
the organizations which need qualified resources, especially related to dexterity and skillful operations
in production. The actual research is focused on designing the needed job profile for the category of
productive direct workers who are not any longer simple executors and shall be interested into a
practical, but more attractive content. The performance of a manufacturing organization is based on the
efficiency of this category of practitioners whose competencies and abilities for their essential work shall
be combined with those outlined by the World Forum of Work in 2019, called here as ten essential
qualifications of a specialist 1.4.0/5.0, as presented on the figure no. 4.
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Digital literacy as a holistic skill
to interact with, understand,
enable, and even develop new
digital manufacturing systems,
technologies, applications, and
tools

Ability to use and design new.
Al and data analytics solutions
while critically interpreting
results

Creative problem solving in
times of abundant data and
technological opportunities in
smart manufacturing systems

A strong entrepreneurial
mindset including proactiveness
and the ability to think outside
the box

Ability to work physically
and psychologically safely
and effectively with new
technologies

Inter-cultural and -disciplinary,
inclusive, and diversity-
oriented mindset to address
new challenges arising from a
more diverse manufacturing
workforce

Cybersecurity, privacy, and
data/information mindfulness
to reflect the rapidly increasing
digital footprint of the
manufacturing value chain

Ability to handle increasing
complexity of multiple
requirements and simultaneous
tasks

Effective communication skills
with humans, IT, and Al systems
through different platforms and
technologies

Open-mindedness towards
constant change, and
transformation skills that
constantly question the status
quo and initiate knowledge
transfer from other domains

Figure 4. Essential qualifications of specialist Industry 5.0. Source World Manufacturing forum (2019)

The enclosed table no.1 show the summary of core matrix competences needed for apparel factory
used as case study for their activities. It can be seen that they are separated into skills or abilities codified
with letter “A” and competences codified with letter “C”. According to the subsumed characteristics, skills
(aptitudes) are generally related to inclinations, talents, which cannot be learned through education, but
can be developed through experience and training. In the case of competences, they are formed through
a process of formal, experiential training.

Table no.1-Summary of core matrix competences needed for apparel factory core activities

Activitities Abilities: Abilities: Compentece: Competence: Competence:
precision versatility+precision: analitical, technical creative
+speed: PA2 organizing, com- expertize, PC5

PAl munication: research:

PC3 PC4

Essentials 5 5
Production:
Tehnical/devel- 3 5 5 5
opment
IT: 5 5 4
Marketing, 5 4 4
Comercial
Financial 5
HR 5 5 3
Scale:
1-minimum
5-maximum

Separately, the same activities are analyzed to see the adequate matrix of which from the ten
qualification 1.4.0 could be suitable for an upgraded operator 14.0/5.0 into a manufacturing production
job, beside the core competences.The data of research are presented onto the enclosed table no.2
entitted as matrix competences 14.0 for a manufacturing organization. Their mix can be different
depending on the manufacturing profile, the weight of each competence being determined by the
measurement tools used for assessment. Further, this study is proposed to illustrate an example related
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to the clothing industry by using the job analysis in the organization, having an outcome with job design
on competency-based approach (Snell & Morris).

Table no.2-Matrix competences 1.4.0 for an upgraded operator 1.4.0 into a manufacturing job

Essential qualification of specialist Industry5.0

Activitiesi #1C #2A #3C #4A #5C #6C #TA #8A #9C #10C
Essentials 5 5 5 5
Production:
Tehnical/develop- 1-5x 1-5x 1-5x 1-5x
ment
IT: 1-5x 1-5x 1-5Xx 1-5X 1-5x 1-5x
Marketing, 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x
Comercial
Financial 1-5x 1-5x 1-5x 1-5x 1-5Xx 1-5Xx 1-5x 1-5x
HR 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x
Scale: 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x 1-5x
1-minimum
5-maximum
Total 2x(1-5) | 2x(1-5) |4x(1-5) 6x(1-5) 4x(1-5) 6Xx(1-5) 6x(1-5) 6X(1-5)

An example of an Industry 4.0 operator job design based on appropriate Industry 4.0 competencies, to
which a competency-based reward system is applied, is shown in Table 3. The score used for the
competency assessment is used to establish the appropriate reward system grid for motivating newly
developed competency levels.

Table no.3- Job design upon matrix of competences 1.4.0 approach

Competency matrix Job design Job design Job design Job design
Employee 4.0: Operator 1.4.0 Operator 1.4.0 Operator 1.4.0 Operator 1.4.0
element of: element of: element of: element of:
Competences mix Scale
Operator=specialist 4.0 | measuring the
cumulative
competences Ergonomic Engineering Enrichment Empowerment
for reward
system: 1-5
(2-minim,5-
maximum)
Essential for production: T S -SMART targets are
PA1l:Abilities of g 3 /ning : defined to be -allow the
o . -wokstation height | setting to monitor . ,
precision +speed: 1-5 . attained based on operator’s
adjustment the performance .
the competencies autonomy
progress .
matrix
Essential for production: -machine pace to
PA2:Versatility+precision be tunned together |-design and -oublic
1-5 with worker natural | organize the work P "
. - recognition by
movement,avoid station upons 5S
g the team
fatigue of eyes and | system
body
Essential 15.0(5C): -possible
Abilities to work physically -translate instruction promotion for
and pshichologically 5 and set-up of native . recognized
) -assign a x
safely with new tehnology language for " position as
. coach/trainer :
machine trainer for the
programming other co-
workers
Generale 1.4.0(8A):
Ability to handle
increasing complexity of 5
simultaneous and various
tasks
Generale 1.4.0(9C):
Effective communication
skills with the team and 5
other entities of ALIT
Generale 1.4.(10C):
Open mindless toward
constant change,
knowledge transfer from 5
other domains
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Verification of the applicability of the competency-based performance model is proposed to be measured
through several case studies, at the level of operators in a manufacturing industry, using the competency
matrix 14.0, with a correlated reward system. The job design is taking into account as well the elements
of HPWS as enrichment, empowerment, ergonomics and engineering of the activity and workstation.
The assessment is done with a mix of quantitative and qualitative evaluation based on results and
behaviors, adapting the model proposed by Avasilcai and Hutu(2011).

The examples are intended for the category of operators equal specialist 1.4.0 as follows:

— for the case of a multi-skilled specialist with a 25-points score of competences of skill mix shown
on Table 4;

— for the case of an operator benefiting from improved technology, by automating the equipment
with a 19 points score of competences of skill mix shown on Table 5.

In both cases the performance results are rewarded on the basis of competences acquired and
optimized over time,which are evaluated based on the scale score shown onto table 4 and 5. Each point
can be quantified with a certain monetary value either in Euro or Ron, established by the organization's
management according to its own rentability break-even point and profit margins.

Research limitation

The study is still under development for more practical applicable activities. For the moment shall be
recognized the existing limitations which are represented by small base of examples provided by one
manufacturing industry as apparel & clothing production. One the other hand, this field of activity is
enough representative because the labor human factor is the main element to provide performance for
the company.

The automatization level and industrial robots could not replace yet the human interaction with the
machine which is decisive in this trade. The methodology is based only on literature review because the
concepts and academic contributions are still new and subjected to empirical trials.

Practical implication

The Industry 4.0 factors are treated as facilities to become the opportunity for organisations growing
towards the race for competitive advantage. The people shall develop their practical skills with the
support of facilities provided by Industry 4.0 main technical factors. The measuring tools of
competencies mix model propose specific targets which could be comprehended by all categories of
human factors from managerial level to practical execution.

The research approach a field less explored, but representative for the manufacturing industry which at
the end is the engine for society progress and existence. Therefore, the concern shall be focused on
creating the attractivity for practical work with the adapted competencies and stimulation & rewarding
system for human capital.

Conclusions

For social &human sciences is unfolding directions of performance research and concepts looking for
updated incentive factors to motivate and attract the human resources for manufacturing industry.
Industry 4.0 factors can be a source of learning, in order to obtain the mix of competences adapted to
the manufacturing industry.

Increasing the individual and team performance of employees is based on the development of the 4.0-
5.0 competences mix, developing the concept of mass customization at the level of incentive factors
which stimulate the contribution of each employee through their particular skills and developed
knowledge.

Thus, Industry 4.0 factors could become the opportunity to grow the organisation into the race for
competitive advantage.The work experience of enterprises which succeeded to survive during the
pandemic crisis shall be used as best practices, to build new direction of human performance
researches, available for broad spectrum of industrial activities, not only in the IT industry niche.
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Abstract

Purpose — In any field of activity, certain major changes cause disturbances in the smooth running of
activities. The way we manage our work and adapt to change makes us stronger and helps us progress.
The pandemic has been a real challenge for the students and the teachers. Education must be able to
adapt to any crisis situation. The aim of this study is to find solutions that can be adopted in case a
similar pandemic will have place in the future.

Methodology/approach - The study consisted in the realization of a questionnaire, distributed to the
students from all the years of study in university, from the specialization Constructions Engineering and
Management (IMC) of the Faculty of Civil Engineering from Cluj-Napoca. We proposed this study be-
cause we are directly interested by the opinion of our students and we wanted to offer them the oppor-
tunity to express themselves directly and freely on issues related to the university environment.

Findings — The Covid-19 pandemic was one of the biggest challenges faced by humanity in recent
years. The pandemic has affected the countries’ economy and it has had a major impact on the socio-
emotional side, through the isolation restrictions imposed. In any field of activity the most important
resource is the human one, which must be protected. The effects of the pandemic were also felt in
education. School is both a place of study and a place where social and emotional skills interact and
develop.

Research limitations/implications — The paper presents the results of a research, which aimed to
determine the problems faced by students during the pandemic. Through the proposed analysis we
wanted to identify the problems that affected and influenced the academic and social life of the students,
due to the lack of physical interaction over a long period of time.

Practical implications — Achieving the desired results and increasing performance in any field of ac-
tivity can only be achieved through a qualified and motivated human resource. The satisfaction of both
students and teachers, the improvement of activities and the achievement of performances is the goal
of any educational unit. We wanted to identify the problems and establish solutions and options so that,
in the future, any similar situation can be managed efficiently.

Originality/value — The study takes into account a humber of important factors that we considered to
have had a major importance on the activities carried out. This process allowed us to perform an analysis
on identificating the possibilities to fix the problems. The analysis was performed based on a question-
naire. Each questionnaire contained targeted questions, with easy-to-mark answers. In order for the
answers to be authentic, the questionnaire was anonymous.

Key words: education, pandemic, teaching activity

Introduction

At the end of 2019, the crisis situation in China spread very quickly in all countries of the world. The very
rapid spread of the virus has led to special measures adapted to this situation in order to protect people
against this disease and also to prevent and limit the spread of the virus. [The Parliament of Romania,
2020] Studies conducted among young people show that the Covid-19 pandemic has caused both
shortcomings in learning activity and an increase in the fear level, depression and anxiety caused by
restrictive measures and school closure. The pandemic has had major changes in the normal way of
people’s lives as an effect, causing them to adapt to this crisis situation and survive. The pandemic did
not affect people equally, its impact being felt differently. [The Romanian Academy, 2020,1], [The
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Romanian Academy, 2020,3] This study aims to identify the main difficulties faced by students during
this period and find appropriate solutions to solve these problems if such critical situations arise later.

Initial Data

Teaching and learning online has been a novelty for both teachers and students, who have had to adapt
quickly and efficiently to this way of studying. [The Romanian Academy, 2020,2] Until the pandemic,
technical education had no other form of teaching than face-to-face, all classes, both courses and
applications, taking place at school. This was due to the specifics of the education system. Thus,
changing this way of teaching in the online version was a real challenge for both teachers and students.
Both the students' ability to adapt and their understanding of the notions taught were tested. At the
beginning of the pandemic, the teaching was done exclusively online, then the transition was made to
the hybrid system, with online courses and face-to-face applications.

The study was conducted on the basis of a questionnaire prepared in Google Forms, which was
distributed to students from all years of study from the Bachelor's degree in Engineering and
Construction Management at the Faculty of Civil Engineering in Cluj-Napoca. The questionnaire
consisted of 12 questions, 9 of them were multiple choice and 3 were narrative questions, the latter
aimed to express students' views on the topics surveyed. The questions aimed to determine how the
students adapted to the online learning activities, how they managed to understand and carry out the
practical activities, respectively to identify the major problems they faced during the pandemic, related
to learning and socializing. The inclusion of narrative questions allowed respondents to express their
views on the activities carried out and the impact that online education had on them.

Case study

The studies related to the learning activity and the way of socialization during this period, as well as the
students' opinions regarding these activities are important, because using them we can form an opinion
about how we managed to go through and overcome the crisis period, about the lacks and needs we
had and respectively about the way of managing these newly encountered situations. The educational
platform used during this period of time for the didactic activity like teaching, evaluation and,
respectively, communication outside of classes was Microsoft Teams. Each teacher had to adapt his
teaching method and interact with the students, depending on the specifics of the taught subject. [Ciplea,
S.A, 2017]

The case study is based on the analysis of the answers received from the students. What we wanted to
find out was, mainly, how the students managed to adapt to this new form of distance learning. [Mircea,
A., 2019] Other main aspects viewed the social side, the access to technology and the ability of
concentration and socialization.

At the beginning we considered it important to find out how the notions taught in the online version were
understood, 41.8% of the respondents had the opinion that it was more difficult to understand the notions
taught in this form of distance learning. This aspect may be due to the impossibility of verifying the active
presence of students at the course and applications, also checking the attention to the notions taught.
The way the information was received was more difficult for the teachers to manage, because the
students were protected by some images on the computer screen. Also, the students’ attitude and their
disinterest, sometimes their absence near the computer - for a longer or shorter period of time - were
factors which determined that the understanding of the concepts was not as high as expected.
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Was understanding the notions taught online more difficult than onsite?
91 responses

it was the same in both ways of teaching — 28,60%
it was a little more difficult to understand _ 41,80%

the notions in the online version

it was very difficult to understand the _ 14.30%

notions in the online version

it was not difficult at all — 16,50%

0,00% 10,00%  20,00%  30,00%  40,00%  50,00%

Another aspect that must be analyzed is the interaction between students and teachers in the learning
activity. From the answers given by the students, it follows that a 33% percentage of them got involved
very little in the discussions, and 29.7% said that their involvement was the same in both methods of
teaching. A percentage of 22% of those surveyed answered that it was easier for them to communicate
in the online version. The reduced involvement of the students in the discussions was due to the lack of
face-to-face interaction and their comfort in the online learning activity, these factors appeared and
intensified with the passage of time. Because of this, the teaching staff had to make an additional effort,
compared to the classroom activity, in order to maintain the students' attention during the lessons.

Was your involvement in discussions with the teachers the
same in both online or in the classroom?
91 responses

| was not involved in any discussions A 16,50%
| was very little involved in the discussions A 33,00%
| felt better communicating online A 22,00%
My involvement was the same in both A 29,70%

0,00% 10,00% 20,00% 30,00% 40,00%

The fact that they were much less supervised at home than in the classroom and the disturbing external
factors (characteristics of the online environment) were more numerous determined a lower interest in
studying by the students, they often had a passive attitude and all this determined a decrease in the
quality of education, during this period. Thus, the results show us that 53.6% of them were a little
motivated to study during this period, and 11% of them were not motivated at all. The modification of
the teaching method as well as the different interaction between the teacher and the student implicitly
determined the modification of the students' behavior and attitude towards learning. A percentage of
31.9% of those surveyed had an attitude close to that of traditional teaching and were quite motivated
to study during this period.
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How motivated were you to learn during the pandemic?
91 responses

| was not motivated at all A 11,00%
I was a little motivated (T 5 3,609%
| was quite motivated — 31,90%

| was very motivated M 5,50%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

Analyzing the answers received to the question "What was the most important thing you missed during
the pandemic regarding school activities?" we can say that the opinions were not very different. The
vast majority of students felt the lack of socialization, direct interaction with colleagues and teaching
staff, face-to-face communication, laboratories carried out at school, writing on the blackboard,
teamwork, excursions, visits to construction sites.

Another question aimed to identify the problems and the difficult situations that the students
encountered during this period. From the answers received, it follows that more than half of the
students felt a distance from their colleagues and teaching staff, respectively they lacked direct
contact, especially during practical activities. Other problems were those related to the lack/failure of
the Internet network, respectively the lack of a suitable space for studying. Learning from home is a
difficult process for some students (due to technical difficulties, space, concentration difficulties) that
may appear during the semester and that may lead, at the end, to worse results than if the activities
were carried out in class.

What were the problems you faced most often during this period of time?
89 responses

Lack of internet A 22,50%
Lack of adequate space for study A 21,30%
Distance from colleagues and teachers A 53,90%
Lack of direct contact, especially in practical activities A 5 1,70%

0,00% 20,00% 40,00% 60,00%

To the question "How did you perceive learning at home?" three of the four answers had a close
percentage, around 30%. One of the three situations shows that the students adapted to the online
environment quite well and are looking at the didactic activity as a school activity. Two of the answer
options consider home learning as a combined activity between school and home activities. Learning
from home can also have advantages such as mainly those related to the travel time to school, the
facilities offered by technology, the possibility of attending classes from different locations. During this
period, a greater presence of students was observed in the course hours, they had easier access to
some information, the fast and safe distribution of some didactic materials was achieved. Also, online
meetings facilitated the verification and easy explanation of certain information, such as those related
to diploma projects, and information sessions were easily held outside of teaching hours.
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How did you perceive learning at home?

90 responses

4,40% . .
. ? = As a combined activity, more
school and less housework

= As a combined activity, more
housework and less school
As a school activity

34,40%

§

As a domestic activity

From the answers received from the students, it can be seen that a large part of them (54.9%) did not
have a problem with adapting to the new form of learning, and 38.5% adapted more difficult, but not with
a great effort. Young people have the ability to adapt much more easily to changes in their lives. The
online environment and technology is no longer a problem for many of them, young people having
access to and using computers since pre-university education. The problem of adaptation may arise
from the way everyone manages to be attentive, get involved, study and fulfill their school duties, at
home not being constrained by certain factors specific to classroom activities.

How have you adapted to online pandemic teaching
activities?
91 responses

I didn't have a problem adapting A 52,00%
| adapted harder (N ::.50%

it was very difficult to adapt M 7,70%

0,00% 20,00% 40,00% 60,00%

The purpose of the following question "Did you feel a rupture, a detachment from school activities, during
this pandemic period?" was to determine how students perceived the change in the way of learning they
were used to before the pandemic. Analyzing the answers received, we can say that most of the answers
were affirmative. The period of the pandemic caused a break in the activity and the students’ lifestyle
and caused them to go back to their home city. The period of work from home extending over a rather
long period, upon the end of the restrictions and the return to school, a large part of the students needed
a period of readjustment. There were students who did not feel that they made an additional effort when
returning to the usual way of studying. Some of the students felt that they made an extra effort and found
it difficult to return to school. The answers were different because each of the students felt and tried to
accommodate themselves taking into account their character and their ability to adapt.
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Did you need a period of readjustment to return to regular face-
to-face teaching activities?
91 responses

Yes, it was a little difficult _ 45,10%
| didn't feel like | was putting in the extra _ 36.30%

effort

Yes, it was very hard - 17,60%

I still haven't fully adjusted - 4,40%

0,00% 20,00% 40,00% 60,00%

From the answers received to the following question, it can be seen that what was missing most during
this period was socialization and direct contact with those close to them, colleagues, friends, teaching
staff. The meetings were possible only with the help of the computer, on the groups made on Teams or
other social networks. People had to communicate, but in a different way than the one they were used
to.

Because everyone's opinion is important, at the end of the questionnaire we wanted to find out the
students' personal opinions related to the pandemic, things they faced and which we did not analyze in
the questionnaire.

Did you manage to socialize with colleagues during this
period of time?
91 responses

not at all - 14,30%
ves,verylittie (MMM 5o30%
yes, quite a lot — 27,50%

0,00% 20,00% 40,00% 60,00%

Here are some of the students' opinions: "It was quite a difficult change to go online, which | never
thought about, but personally | think we have adapted, some students better, others less"; "l think it was
more difficult for the teachers. In any case, we are glad that it passed"; "It helped the development of
the education system by giving students the chance to learn about such era-specific schooling”; "It had
advantages and disadvantages"; "A traumatizing experience"; "The pandemic has wasted that start of
energy | came with in year 1 to meet new people, to learn new things. When | started physically in year
2 1 no longer had the same energy that | had at the beginning, so | consider that the pandemic stole a
part of my life, which is impossible for me to ever recover"; "Besides the epidemiological risk, it was a
difficult period to manage at the level of emotional balance"; "The pandemic was a time when | realized
how important direct contact is for learning performance”; "It's not a period that makes us happy, but |
hope we managed to face it as good as possible".
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Discussion and conclusions

The pandemic has had, for the most part, a negative effect on all people, but especially the youth have
suffered the most. Isolation and distancing caused the appearance of several negative effects among
young people. Meetings were no longer possible, handshakes were limited, hugs were stopped. It was
forbidden to organize graduation festivities, both for young people who finished high school and for
students graduating from the faculty. Admission to the college was done online and the freshman ball
could not be organized either. [www.mediafax.ro, 2022] They are unique events in everyone's life, which,
once they have passed, cannot be rescheduled or recovered.

The pandemic made us adjust to a different way of life, work, and learning. It determined the
development of new skills and a different way of spending time. The home became a school, a place to
spend time, a place to meet colleagues. Online learning was a recommended solution in this crisis
situation, to reduce the number of infection cases and to ensure the protection of teachers and young
people. The classes could be ran well, but this proved to be more difficult than in the face-to-face
teaching system. The teaching staff's management for the understanding of the concepts taught, for
capturing the attention of the students as well as checking the way of working in the practical activities,
was very difficult to manage during this period, due to the lack of visual contact, a feedback from the
students and a suitable environment for carrying out activities.

The fast evolution of information and communication technology currently has an important influence in
the development of many fields of activity as well as in the development of communication relations
achieved worldwide. The changes that appeared in education during this period determined the use of
the computer system as a basis for study, an important element but which must be used with caution
and a lot of responsibility. In the technical field, in particular, practical work must be carried out in
laboratories with the physical presence of both students and the teaching staff. Change is a constantly
present element in our life. The ability to adapt to changes and become better has become a basic
characteristic of all humans.
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Abstract

Purpose — highlighting the dynamic capabilities and high-quality standards in a multinational company
that in the pandemic year 2021 recorded the best year in its history, reaching a turnover of over four
billion euros.

Methodology/approach — holding a brainstorming session for creating ten working options, analyzing
them according to ten relevant criteria in an advanced multi-criteria analysis and establishing their final
ranking using a mathematical formula.

Findings — Jungheinrich is a green company which demonstrates high competence in consultative sales
and after-sales service, fast response time, quality service to 5-star group-wide standards and custom-
ized solutions.

Research limitations/implications — the research is limited to the brainstorming ideas outlined and the
results obtained from the advanced multi-criteria analysis of the resulting work options, with implications
for future improvement of internal procedures.

Practical implications — there are strong foreign companies in Romania, which continuously reinvest
their profits and can use the local market to optimize the development of the whole group.

Originality/value — conducting a quantitative and qualitative research on a German multinational com-
pany, which is developing in Romania using managerial know-how with almost 70 years of experience
and which is in the top 50 best employers in Germany.

Key words: Jungheinrich, electric, logistics.

Introduction

In an ever-changing world, the dynamic capabilities of individuals and organisations become extremely
important. These represent the ability to adapt to new situations, to face new challenges, to be always
competitive and to have the power to develop continuously and sustainably (e.g., Helfat et al., 2007;
Boscoianu, Prelipcean and Lupan, 2018). Universally accepted quality standards exist worldwide,
without which organisations cannot develop and contribute to technological development and overall
economic growth. (e.g., Ronnen, 1991; Blind and Hipp, 2003).

At Jungheinrich there are certificates such as Eco Vadis for sustainability activities on a CSR
performance monitoring platform, ISO 9001 ensuring the most significant standard in quality
management at the production sites, 1ISO 14001 for the foundation in terms of active and effective
environmental and sustainability performance, 1SO 14040 certifying the first product life cycle
assessment for a manufacturer of industrial trucks, 1ISO 50001 for energy management systems and
ISO/IEC 27001 certifying the information security management system.

The brainstorming architecture and options selection

Our brainstorming session resulted in 90 innovative ideas from the ten most experienced employees of
the Jungheinrich Business Services Center in Brasov, which were grouped into ten categories of eight,
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nine or ten ideas each. The grouped ideas were used to construct paragraphs called work options (e.g.,
Wilson, 2013).

Option A: Good working conditions, pleasant atmosphere and helpful colleagues increase the cohesion
of the employees. Offering complete modern equipment for hybrid home/office work increases employee
enthusiasm for work.

Option B: Jungheinrich offers ongoing, sustained and effective online training for employees. To develop
team spirit and encourage sports, physical and virtual meetings, thematic team buildings and frequent
trips with colleagues are organised.

Option C: The opening of a Business Services Center in Brasov is part of Jungheinrich's development
strategy. The gap between countries is reduced through an organised flow of information and the use
of modern communication channels. It is intended to use local suppliers and to conclude contracts with
them for large values.

Option D: According to the principles of team leadership, to avoid employee overload, the team will be
expanded into new spaces with a slow adaptation of new colleagues. Coordination between
departments and the dense organisational chart should be optimised, as inherent imbalances such as
the uncertainty of war constantly arise.

Option E: Implementing future technologies requires investment in research, development and
innovation of competitive products. Market dynamics and the need for continuous improvement force
the company to use up-to-date software and to optimize the website.

Option F: Jungheinrich is a green company with its own electric charging stations and has stopped the
production of diesel-powered forklift trucks. It wants to develop new electric equipment with lithium-ion
batteries, which have a low carbon footprint. Although lithium-ion batteries cost twice as much as lead-
acid batteries, modern lithium-ion technology is more cost-effective.

Option G: Jungheinrich offers its customers comprehensive services and solutions for the equipment it
sells. Support in the use of the equipment is offered and quality standards are imposed on customers.
To be close to the current needs of the companies, used equipment is offered for rent, the share of
online trade is increasing and back-office support team for sales representatives is being developed.

Option H: Multinational organizational culture and German management ensure optimized complexity
and compliance with legal requirements. The gradual implementation of the automation of procedures
is carried out in consultation with colleagues and in accordance with planned schedules. To improve
Jungheinrich's image, donations are made to charities and the customer evaluation service is
outsourced.

Option I: To ensure speedy deliveries, transport services have been outsourced. Logistics optimisation
is achieved through customised hubs and the development of own vertical warehouses. Jungheinrich is
ready to get involved in PNRR projects with sales-related stocks and its own showroom.

Option J: Jungheinrich offers competitive advantages through competitive products and all-inclusive

maintenance contracts. The after sales department maintains new and used equipment with original
spare parts and specialised service technicians.

An application for the advanced multi-criteria analysis of the resulting work
options

The ten analysis criteria were established by the authors based on their scientific experience and
considering current market conditions and constraints:

Criterion 1: dynamic capabilities paradigm
Criterion 2: logistics management
Criterion 3: procurement digitalisation

Criterion 4: National Recovery and Resilience Plan
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Criterion 5: European Green Deal

Criterion 6: electrical logistics equipment production

Criterion 7: electrical logistics equipment refurbishment

Criterion 8: high-quality standards

Criterion 9: management challenges and opportunities

Criterion 10: post-pandemic reality

The criteria are compared two by two, giving a value of two for the most important criterion, a value of
one in case of a tie or when the same two criteria are compared and a value of zero for the least
important criterion. (Table 1) A total, a hierarchy by level and a weight for each criterion are calculated
by a mathematical formula. (Figure 1) For the analysis of the ten work options according to the ten
established criteria, single non-repeatable scores from one to ten are awarded (Table 2). To establish a
final ranking of the options, the weights for each criterion are multiplied by the scores awarded and the
results obtained are added together for each option (e.g., Toth et al., 2022b). The highest ranked option
in the analysis is option F (Table 3). According to this option, Jungheinrich is a modern company that is

abandoning outdated technologies and investing in new and innovative technologies.

Table 1. Calculating the weight of each criterion

Criterion | C1 C2 Cs Ca Cs Ce C7 Cs Co Cio | Total | Level | Weight
C1 1 2 2 2 2 0 0 0 0 2 11 45 1,88
Cz 0 1 2 2 2 0 0 0 0 2 9 6 1,30
Cs 0 0 1 2 0 0 0 0 0 2 5 8,5 0,45
Cs 0 0 0 1 0 0 0 0 0 2 3 10 0,17
Cs 0 0 2 2 1 0 0 0 0 2 7 7 0,85
Cs 2 2 2 2 2 1 2 0 0 0 13 3 2,77
Cr 2 2 2 2 2 0 1 0 0 0 11 45 1,88
Cs 2 2 2 2 2 2 2 1 2 2 19 1 8,90
Co 2 2 2 2 2 2 2 0 1 2 17 2 5,64
Cio 0 0 0 0 0 2 2 0 0 1 5 8,5 0,45
CT+ (CT-LT)+CP+0,5
w= NC
(HT —-CT) + >
\W — weight
CT — each criterion total
LT — lowest criterion total
CP — number of criteria passed
HT — highest criterion total
NC — total number of criteria
Figure 1. Weight calculation
Table 2. Scores awarded to each work option according to each criterion
oo Options Oa Os Oc Ob Oe Or Oc OH O (O}
Criterion
C1 8 9 10 9 8 6 8 8 6 5
C: 6 7 6 6 6 3 6 3 8 6
Cs 5 5 5 5 4 4 3 2 5 4
Ca 1 1 2 2 1 1 1 1 4 1
Cs 2 2 1 1 2 5 2 7 1 2
Cs 3 3 3 3 7 8 5 5 2 7
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Cr 4 4 4 4 3 7 4 6 3 8
Cs 10 10 8 8 10 10 10 10 10 10
Co 9 8 9 10 9 9 9 9 9 9
Cio 7 6 7 7 5 2 7 7 3

Table 3. Calculation of the final hierarchy of options

Criterion Options Oa Os Oc Ob Oe Or O On O (O}
Ci1 15,0 16,9 18,8 16,9 15,0 11,3 15,0 15,0 11,3 9,4

Cz 7,8 9,1 7,8 7,8 7,8 3,9 7,8 3,9 10,4 7,8

Cs 2,3 2,3 2,3 2,3 1,8 1,8 1,4 0,9 2,3 1,8

Cs 0,2 0,2 0,3 0,3 0,2 0,2 0,2 0,2 0,7 0,2

Cs 1,7 1,7 0,9 0,9 1,7 4,3 1,7 6,0 0,9 1,7

Ce 8,3 8,3 8,3 8,3 19,4 22,2 13,9 13,9 55 19,4

C7 7,5 7,5 7,5 7,5 5,6 13,2 7,5 11,3 5,6 15,0

Cs 89,0 89,0 71,2 71,2 89,0 89,0 89,0 89,0 89,0 89,0

Co 50,8 45,1 50,8 56,4 50,8 50,8 50,8 50,8 50,8 50,8

Cio 3,2 2,7 3,2 3,2 2,3 0,9 3,2 1,8 3,2 1,4

Total 185,7 182,8 | 171,0 | 174,7 | 193,6 | 197,4 | 190,3 | 192,7 179,6 | 196,44
F'r:)"’]l' ;‘F;fir(;"r:‘;hy 6 7 10 9 3 1 5 4 8 2

Discussion and conclusions

Jungheinrich was the first manufacturer to implement lithium-ion batteries in materials handling
equipment more than ten years ago. Jungheinrich presented the first lithium-ion battery equipment
model at the CeMAT 2008 trade fair. At CeMAT 2011, Jungheinrich was the first company in the world
to present the series production launch of a lithium-ion battery-powered pallet truck, which featured
higher safety, no maintenance and a longer life cycle. The battery weighed only 14 kg and reduced the
weight of the equipment by 150 kg compared to lead-acid batteries equipment. Changing the battery
was simple, with a suitcase-like handle. LogiMAT 2018 saw the unveiling of the first forklift truck with
lithium-ion battery, revolutionising logistics equipment production.

Lithium-ion batteries are two-thirds smaller than lead-acid batteries, which has helped create compact
equipment sizes, more space for forklift operators, greater safety and stability and are more cost-
effective and sustainable. Jungheinrich contributed to the development of these batteries from the very
beginning, when the price of lithium-ion cells was ten times higher than today. Since 2014 the trend has
changed due to lower costs and longer periods of use, now batteries no longer need to be changed
regularly, some being incorporated. Lithium-ion batteries cost twice as much as lead-acid batteries, but
over time they prove to be more efficient. Although they consume more energy during production, they
have a 21 percent smaller carbon footprint than lead-acid batteries. Lithium-ion technology is expected
to be the standard within five years and refurbishing used batteries will extend the life of the cells.

A new model of lithium-ion technology-based equipment, with a new design and compact dimensions
for narrow aisles, was considered "Best of the Best" by the Red Dot Design Award jury in 2021. It
recognises that it is in a truck using an ultrasonic sensor that automatically activates the headlights to
illuminate the loading area and reduces speed giving more safety. By replacing 48-volt technology with
24-volt technology, energy savings of up to 30 percent are achieved. The company has joined the
Science Based Targets group, using only green energy in Germany and will implement this principle in
other countries. To generate its own solar energy, some sites are equipped with photovoltaic systems.

EcoVadis rating agency has awarded Jungheinrich its highest sustainability certificate of platinum in
2021, which ranks the company among the most sustainable one percent of the world's companies out
of more than 85,000 companies rated. Jungheinrich combines social and environmental responsibility
with profitable growth, shaping the intralogistics services and logistics platforms of the future. Highlights
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include environmental measures, its own labour and human rights code, sustainable procurement,
commitment to the Paris climate goal of a 1.5-degree temperature reduction and the desire to achieve
group-wide climate neutrality.

Former Formula 1 world champion Nico Rosberg became Jungheinrich's brand ambassador in 2021
until 2025 and will represent the company in promoting the campaign "we are the pioneers of
intralogistics" in the process of digitalization, globalization, opening up to Asia, urbanization, density,
climate change, resource scarcity, e-commerce, innovation, sustainability, electric mobility, integrated
solutions, electric drive, automation, promoting the green economy and vertical agriculture in Kuwait in
small spaces.

The company is highly competitive in its products and services, invests heavily in research, has a
multinational organizational culture, has weathered the supply chain disruption during the coronavirus
crisis by quickly finding alternative sources of supply and participates in corporate social responsibility
programs. Since 2012 Jungheinrich donates annually to humanitarian actions in Tanzania, Haiti,
Afghanistan and DR Congo. Jungheinrich actively participates in increasing the logistics flow and
automated logistics capabilities of its customers through warehouse redevelopment, modern transport
systems, fleet management system to improve productivity and increase warehouse security. To expand
into the market of automated warehouse logistics systems, the automation company Arculus was
acquired in 2021, which produces autonomous mobile robots and software solutions for mobile
automation.

As a result of managerial implications, the company is growing faster than anticipated in all six areas of
activity: automation, digitalisation, energy systems, efficiency, global footprint and sustainability.
Besides intralogistics, it plans to expand into electric construction machines, agricultural machines and
complete energy solution in collaboration with other companies. Hybrid working and creating a digital
working environment at the highest level will attract quality human resources. From 2021 Jungheinrich
has been relisted in the MDAX index, from 2022 the company implements a gender-neutral language
and from 2023 a new plant will open in the Czech Republic, which will produce reach trucks. By 2025,
the aim is to achieve revenues of 5.5-billion-euro, 20 percent revenue outside Europe, 70 percent
lithium-ion equipment and continuous improvement, over 18 percent of managers to be women and
climate neutrality as a sustainability factor.

The main contributions of this research are related to brainstorming ideas of the ten most experienced
employees from the Jungheinrich Business Services Center in Brasov. The advantages of this research
are expressed through the development of a multinational company, world leader in intralogistics
solutions, which in the pandemic year 2021 had its best year ever with a turnover of over four billion
euros and the potential for future growth in the coming post-pandemic years, respecting the European
Green Deal provisions and the investment opportunities offered by the Next Generation EU funding.

The limitations of this research are related to the brainstorming ideas, the analysis criteria, the advanced
multi-criteria analysis of the work options resulting from brainstorming session, the mathematical formula
used, the final options ranking and the information collected from internal company sources. Future
research will consist of analysing the company's progress in achieving the 2025 strategy goals, investing
in new technologies, reducing costs and resource consumption. A new refurbishment plant will be
developed in 2022 in Ploiesti, Romania, where some old components of used electric forklift trucks and
electric pallet trucks will be replaced with new ones and other components will be cleaned and repainted,
the resulting product being very similar to a new one.
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Abstract

Purpose — developing an electric forklift trucks refurbishment business in 2022 in Ploiesti in a period of
hyperinflation generated by the COVID-19 pandemic and the war in Ukraine, with German managerial
know-how and lower costs of local suppliers.

Methodology/approach — conducting a SWOT and ESG analysis of the refurbishment business, a CO2
emissions comparison between diesel-powered and electric forklift trucks with lead-acid and lithium-ion
batteries.

Findings — Refurbishing electric forklift trucks extends their life cycle by 94 percent and saves around
80 percent of CO2 emissions compared to new production. An electric forklift truck with lithium-ion bat-
tery emits 52 percent less CO2 than a diesel-powered forklift truck.

Research limitations/implications — the research is limited to SWOT and ESG analysis and internal
documents provided by the company with implications for the local economy development.

Practical implications — Jungstars brand lithium-ion battery electric forklift trucks refurbishment busi-
ness offers sustainable and resource-efficient solutions, the resulting equipment looking and performing
as good as new.

Originality/value — the main author of this paper, as an employee of the purchasing department, ac-
tively participated in the opening of this new forklift trucks refurbishment plant, looking for local suppliers
needed for the smooth running of the business.

Key words: Jungheinrich, refurbishment, lithium-ion.

Introduction

The centralised industrial refurbishment is the basis of the used equipment business and ensures that
used forklift trucks become Jungheinrich Jungstars, a benchmark for the used forklift trucks industry.
The refurbishment has many benefits for the customer and for us (e.g., Blind and Hipp, 2003; Lindahl,
Sundin and Ostlin, 2006; Lindahl et al., 2006; Helfat et al., 2007; Boscoianu, Prelipcean and Lupan,
2018; Makaryan, Hoppe and Fortuin, 2022).

The refurbishment of used forklift trucks involves a centralised uniform procedure in six separate steps:
incoming inspection on arrival, disassembly, surface work, component refurbishment, assembly and
final inspection. Throughout the entire process each step is strictly quality controlled to ensure the
highest level of safety and reliability. The cost and benefits of Jungstars are unbeatable, with lower costs
and higher customer satisfaction.
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Table 1. The steps of the Jungheinrich electric forklift trucks refurbishment process

Steps Description

During the arrival inspection, the condition of the forklift truck is determined
All safety components and worn components such as wheels, chains and hoses
are always replaced with original spare parts

The arrival inspection is followed by disassembly and thorough cleaning
Consumables such as brake fluid, engine oil and hydraulic oil are disposed of
in accordance with environmental regulations

The truck frame and mast are primed, smoothed and painted
Following inspection and any necessary repairs, the overhead guard, steering
system, sideshift, tilt cylinders and battery are blasted and repainted

Depending on the forklift truck type, the wheels and spring elements are
replaced, the pull rods and axles are overhauled and new bearings and bolts
are inserted

The transmissions and engines are overhauled and wearing parts are changed
The masts are disassembled and the hoses and chains are replaced

The batteries are refurbished or replaced

The frame, mast and any components are put back together and the forklift truck
is restored
The finished forklift truck is now as good as new

The final inspection is then carried out by means of a functional test with nominal
load.

Each forklift truck leaves the industrial refurbishment process as a premium-
quality Jungheinrich Jungstar with a safety certificate and personal quality
promise from the responsible engineer

Initial inspection on arrival

Disassembly

Surface work

Component refurbishment

Assembly

Final inspection

The SWOT and ESG analysis of Jungheinrich electric forklift trucks
refurbishment

We will conduct a SWOT and an ESG analysis (e.g., Gurel and Akkog, 2011; Gillan, Koch and Starks,
2021). In the SWOT analysis we will highlight the strengths, weaknesses, opportunities and threats of
the electric forklift trucks refurbishment business. The strengths are internal positive elements, the
weaknesses are internal negative elements, the opportunities are external positive elements and the
threats are external negative elements (Table 2). In the ESG analysis we will highlight the environmental,
social and corporate governance factors of the electric forklift trucks refurbishment business (Table 3).

Table 2. The SWOT analysis of Jungheinrich electric forklift trucks refurbishment

Strengths Weaknesses

Opening of a new state-of-the-art factory
Premium quality used electric forklift trucks
Look like new and are as good as new
Own brand — Jungstars
The five-star principle:

- Safety

- Technology

- Appearance

- Reliability

- Sustainability
The first forklift trucks refurbishment company
Complete intralogistics solutions and services
Standardised procedure and highest standards
Experienced staff the strictest quality controls
Replaced safety-relevant components
Centralised uniform and total refurbishment
Complete disassembly and original spare parts
Reduced consumption of energy and materials
Cheaper than a new equipment
Trade-in for each used machine

Presence of factories in few countries
Growth below market potential

Not all components are replaced
Second-hand equipment

Lower quality than new equipment
Wears out faster than new equipment
Shorter lifetime than new equipment
Lower warranty than for a new product
The financial services attached involve interest
Excessive standardisation creates rigidity
Centralisation takes extra time
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Test drive in the subsidiary

Flexible and personalised financial services
Customer focus and customized solutions
Active selling and after-sales service

94 percent reuse rate per truck

80 percent CO2 emissions saved

12 months warranty and maintenance-free
10 days right of return

Opportunities

Threats

Opening more refurbishment plants
Transition from fossil fuels to electricity
Transition from lead-acid to lithium-ion batteries
Increasing demand for refurbished equipment
Limited budget and price-sensitive customers
Sustainability concerned customers

Low to medium usage times customers

Mixed fleet customers

High levels of wear and tough use customers
Customers working in a single shift

Start-ups and small companies

Suitable for rental and stand-by solutions
Resource-saving and energy-saving policies
Minimizing the use of new parts

Ensuring the highest quality standards
Investment in research and development
Cost savings in the context of rising inflation
Extend product life cycle by two to three times
All new forklift trucks can be refurbished
European Green Deal provisions

National Recovery and Resilience Plan projects

Coronavirus pandemic

Outbreak of war

Disruption of supply chains

Cheaper competition price with lower quality
The competitors offer different levels of quality
No complete disassembly from competition
Regional workshop refurbishment

Increased bureaucracy

High initial investment

Not suitable for customers working three shifts
Limited natural resources

Shortage of skilled labour

Scarcity of modern industrial services

High initial prices of some local suppliers
Generalized cost increases

Competition from emerging countries

Table 3. The ESG analysis of Jungheinrich electric forklift trucks refurbishment

Environmental

Environmentally conscious customers

Saves around 80 percent CO2 emissions compared to new production
Electric forklift trucks emit less COz than diesel-powered forklift trucks
Lithium-ion batteries emit less CO2 than lead-acid batteries

Reduced natural resources consumption
Limited resources will stimulate refurbishment

Environmentally friendly technologies are more expensive

Electric transport is the technology of the future

The European Green Deal requirements are implemented
Contributes to the energy independence of logistics platforms

Ensures the transition from fossil fuels to electricity
Use of renewable energy and modern green technologies will reduce global warming

Social

Lower costs in an inflationary period caused by the coronavirus pandemic and the war in Ukraine
Increasing population health by reducing pollution

Unemployment will be generated in the diesel-powered forklift trucks industry

Sustainable new jobs will be created in the electric forklift trucks refurbishment industry

More jobs to come in the battery and electric charging station industry

Bottlenecks in the supply chain will be reduced by increasing the speed of movement of goods
Economic growth will increase social cohesion

Increased demand for quality products will increase the welfare of the population

The use of refurbished equipment leads to lower end-product costs

Expanding business in developing countries will help reduce poverty
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Corporate governance

The first industrial company which refurbished logistics equipment

Buy-back facility offered for used forklift trucks

Multinational organizational culture and German managerial know-how implemented in Romania
Investment in research and development of new technologies such as lithium-ion batteries
Equipment refurbishment and long-term use of batteries contribute significantly to sustainability
Reducing resource consumption through automation of processes

Purchasing the best materials and access to relatively cheap local resources

Increased production will lead to economies of scale

Market research to identify customer needs

Implementation of the "think global, act local" principle

Ensuring the highest quality standards through total and centralised refurbishment

The refurbishment of electric forklift trucks will evolve towards re-refurbishment

An energy efficiency analysis of electric forklift trucks in terms
of CO2 emissions

The Jungheinrich product eco balance considers the CO2 emissions during the manufacture, production,
use and processing/recycling of all products. In addition to the certified Jungheinrich Product Life Cycle
Assessment, the calculation is based on a 2017 study by the Swedish Enviromental Research Institute
with valid information on CO2 emissions during the manufacture and recycling of lithium-ion cells. The
calculation is based on a service life of 10.000 operating hours of a 2,5 tons forklift truck and the current
EU electricity mix for calculating CO2 emissions from electricity generation (e.g., Ogawa et al., 2010;
Walter, 2021).

A lithium-ion battery electric vehicle emits 52 percent less CO2 and a lead-acid battery electric vehicle
emits 42 percent less COz in its lifetime compared to a diesel-powered vehicle, despite higher energy
consumption in the production of electric vehicles (Table 4; Figure 1). The use of green electricity can
further improve the balance of electric vehicles. Lead-acid batteries are almost 100 percent reprocessed
and the energy consumption can therefore be estimated as very low. Lithium-ion batteries can be used
in a new vehicle or as a stationary storage due to its long service life. In the case of complete dismantling,
the study shows a CO:z value of 15 kg CO2z / kWh.

Table 4. The CO2 emissions comparison of the diesel-powered, lead-acid battery and lithium-ion
battery forklift trucks with load capacity of 2,5 tons for 10.000 operating hours

COz emissions for 10.000
operating hours

Diesel-powered
forklift truck

Lead-acid battery
forklift truck

Lithium-ion battery
forklift truck

Forklift truck weight

4.440 kg

2.817 kg

2.817 kg

Conversion factor

1,53 kg CO2/ kg

1,53 kg CO2/ kg

1,53 kg CO2/ kg

Raw materials

(Without traction battery) 6,79 tons 4,31 tons 4,31 tons
Battery weight - 2x1.863 kg -
Energy capacity - - 43,2 kWh
Conversion factor - 1,55 kg CO2/kg 150 kg CO2 / kWh
(Onl?/a{ggﬁotﬁrtgts{ery) - 5,78 tons 6,48 tons
Production / Assembling 0,71 tons 0,18 tons 0,18 tons
Energy consumption 31.000 liters 60.000 kWh 60.000 kWh
Conversion factor 3,177 kg CO2 / liter 0,540 kg CO2 / kWh 0,540 kg CO2 / kWh
Charging factor - 1,57 1,23
Use phase 98,48 tons 50,87 tons 39,85 tons
Total CO2 105,98 tons 61,14 tons 50,82 tons
Difference - -42 % -52%
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Figure 1. Diesel-powered, lead-acid battery and lithium-ion battery forklift trucks eco-balance

Li-ion batteries are classified as dangerous goods. The disposal route is clearly regulated, the questions
of where from and where to are no longer asked in the private sector. Jungheinrich as manufacturer
must therefore take back batteries from the customer and is responsible for their correct disposal (Figure
2).
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Figure 2. The disposal and recycling of the lithium-ion batteries

Discussion and conclusions

As managerial implications, Jungheinrich is concerned about improving working conditions and ensures
that raw materials are not extracted under inhumane conditions by preventing corruption and money
laundering, cartel and competition law, data protection and secrecy. Linking own components through
software and connectivity increases efficiency and reduces energy consumption of vehicle controls,
lithium-ion cells, chargers and battery management systems. The life cycle assessment was certified by
the internationally active and recognised service company TUV Nord. Jungheinrich is the only industrial
truck manufacturer to have published a life cycle assessment. It enables Jungheinrich to carry out a
CO:2 balance of the vehicle segments. The cell product primarily used at Jungheinrich, the lithium iron
phosphate cell chemistry, consists of only 1,4 percent pure lithium.

Lithium is used especially in ceramics and glass, batteries and lubricants. The share of batteries has
risen steadily in recent years with 9,5 percent per year, global demand was approximately 34.000 tons
in 2013 and 65.000 tons in 2020. In 2013 only 100 Jungheinrich equipment with lithium-ion batteries
were sold, 500 in 2015, 6.000 in 2017 and 13.000 in 2018.
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Facts about the thesis that there will be no more lithium in 30 years: lithium is a light metal and belongs
to the group of alkali metals; share in the earth's crust is 0,006 percent and is slightly rarer than zinc and
copper, but slightly more than lead and cobalt; occurrence in minerals, easier extraction; occurrence in
brine, more complex extraction. Figures from the US Geological Survey suggest that the world has
enormous lithium reserves. At current extraction rates, reserves will last 437 years.

In the lithium extraction is an extremely high consumption of water. The water footprint describes the
shares of direct and indirect water consumption of products. The footprint for Germany is 117 billion
cubic meters of water per year which means approximately 3.900 litres per day per person. Invisible
water load in food and industrial goods: 130 liters of water in one cup of coffee, 3.850 liters of water in
a 250 g of steak, 4.100 liters of water in a t-shirt, 8.000 liters of water in a pair of jeans and 7.000 liters
of water in a Jungheinrich lithium-ion battery. Lithium-ion batteries have a significantly longer life
expectancy than, for example, a pair of jeans or a steak.

The main contributions of this research are related to the importance of the development of the electric
forklift trucks refurbishment sector in a post-pandemic period, which helps to reduce resource
consumption, extends the life of equipment and offers lower costs for industrial customers, with
implications for the final price of consumer goods. The advantages of this research are expressed
through the use of lithium-ion battery forklift trucks, which are more energy efficient and offer a 52
percent reduction in CO2 emissions compared to diesel-powered forklift trucks, due to the lower energy
losses within the battery, as opposed to lead-acid batteries, which offer a CO2 reduction of only 42
percent.

The limitations of this research are related to the fact that the CO. emissions analysis methods and
results may differ from company to company, the SWOT and ESG analyses represent outdated models
and the fact that we did not have access to all internal company documents, some being considered
confidential. Future research will focus on expanding electric forklift trucks refurbishment capabilities to
other regions and transitioning to lithium-ion batteries, which are sustainable and represent the future
of electric forklift trucks evolution.
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Abstract

Purpose — The article aims to examine classroom management in specific traditional learning spaces
as one of the disruptive factors of the post-pandemic educational process. This reduces the attraction
of educational facilities. Comparing cases from theoretical and technological classrooms will provide
more realistic evidence of the phenomenon studied.

Methodology/approach — Based on short reviews of the literature on Romania’s pre-university educa-
tion system and real observations of two different secondary schools, and based on questionnaires, a
survey was developed. The main objective is to provide information, opinions, and figures on the role of
classroom management in post-pandemic education.

Findings - Respondents were satisfied with physical learning spaces, ambient environments, furniture,
lighting, air, and sound quality. Teachers and students used technology and devices under appropriate
conditions. Ergonomics can be a solution to improving work and learning conditions.

Research limitations/implications — The research sample consists of 66 respondents from two clas-
ses of two branches: one technological and one theoretical, in Romania.

Practical implications - School managers, local and national policy makers must develop visions that
integrate space, technology, and education quality standards. Teachers’ health and safety at work
should be more emphasized. STEM education should be better supported with modern didactic materi-
als.

Originality/value — This research approach has been designed and applied in an innovative way, as
no other similar study has been identified in the literature.

Key words: Pre-university education, learning space, STEM education.

Introduction

In 1925, the Minister of Public Instruction, Constantin Angelescu, decided to create in Romania a new
method of examination called the Baccalaureate. His entire activity went in three directions: unification
of the education system, building new schools, and raising the status of the teaching staff (Panaitescu,
1928; Petrica, 2010). Since then, the Romanian education system has followed different strategic plans
and recently aligned with the standards of education in the European system. Thus, in almost 100 years,
it seems that the Romanian education system has suffered a dynamic transformation, being, in the last
two years, affected by the Covid-19 pandemic crisis, which has accelerated the digital transformations
of all processes. Students and teachers experienced uncertainty and stressful situations;
communication and feedback during the education process were negatively affected, and some pupils,
students lost their connection with the group of learners, with schools, colleges or universities. The main
cause of this phenomenon was a lack of digital competence in teachers and students, accompanied by
the lack of methods (including teacher methods) and tools (with reference to equipment and software)
for online learning (lack of organization of new methods of evaluation of teaching and learning).

Additionally, the labor market has been affected in the last two years. The way of work has evolved
(online, work-from-home, hybrid, etc.), the expectations of employees and employers have changed,
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and the number of jobs available has been different distributed by industries. Two years ago, candidates
complained that there were not enough jobs. Now, employers complain about the lack of candidates.
Although the dynamics of the labor market depends on industry, the services sector is the most affected
and the production and transportation sectors are fewer.

In Romania, according to official statistical data provided by the National Trade Register Office (ONRC),
regarding companies with foreign capital participation (https://www.onrc.ro/index.php/ro/statistici?id
=254), the National Institute of Statistics (INS), regarding the average number of employees by counties,
(http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table), and the National Bank of
Romania  (BNR), regarding Foreign Direct Investment (FDI)  (https://www.bnr.ro/
PublicationDocuments.aspx?icid=14364), and the synthesis in Table 1, in the current economic
environment, FDI and labor migration directly affect the reduction in workforce (see county
relationships). The trends of the three indicators allow us to observe discrepancies between Romanian
counties that determine the richness and poverty of the development region.

Table 1. Romania’s 2020 statistics (BNR, ONRC, INS, 2022)

County FDI balance Total turnover Average number of
Million Euro Billion Lei employees
(BNR, 2022) (ONRC, 2022) (INS, 2022)
Bucharest 48,713 637 1,133,007
lifov 5,876 121 187,011
Timis 4,579 74 198,914
Brasov 2,668 53 146,464
Prahova 2,579 60 142,238
Cluj 2,101 72 202,031
Mures 1,884 35 93,398
Sibiu 1,820 38 108,64
Constanta 1,804 48 127,727
Arges 1,521 61 134,542
Dolj 1,334 38 93,892
Arad 1,103 31 84,333
Alba 1,024 28 63,096
Bihor 1,023 39 120,133
Olt 904 16 43,636
Maramures 710 20 78,102
Galati 708 27 75,648
Satu Mare 570 20 58,431
lasi 515 32 111,854
Hunedoara 456 13 60,445
Buzau 451 19 54,207
Salaj 451 8 28,752
Dambovita 442 17 51,288
Suceava 420 22 70,075
Giurgiu 363 8 26,657
lalomita 333 9 25,197
Bacau 329 32 82,652
Calarasi 299 8 25,386
Tulcea 295 9 29,314
Covasna 283 7 26,677
Harghita 223 12 48,305
Caras-Severin 216 6 30,097
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Braila 199 9 37,073
Neamt 193 13 48,101
Valcea 183 13 49,730
Bistrita-Nasaud 123 13 47,658
Vrancea 120 10 37,243
Teleorman 117 7 27,523
Botosani 74 8 30,327
Vaslui 58 7 30,490
Mehedinti 14 4 16,867
Gorj 5 8 45,277

For the first quarter of 2022 (Eurostat Statistics Explained, 2022), the employment rate of the working-
age population, between 20 and 64 years, was 74.5 percent, showing the labor market volatility.
However, after lifting Covid-19 restrictions, the appearances of the Ukrainian war, the global disruptions
in supply chains that have led to inflation acceleration, candidates’ manifest cautiousness in job
searches. The “chase for employees” is the new phenomenon on the labor market. During and after the
pandemic crisis, many studies described these problems (Demyen and Ciurea, 2018; Radu, 2018;
Russu, 2018; Russu, 2019; Taicu, 2019; Maita, Padurean, and Apostol, 2021; Plesca et al., 2021).

During the period of the Pandemic Crisis, it has been observed that pre-education systems most
commonly use old classroom learning spaces, which sometimes pose a risk to both teachers and
learners; learning motivation of students is negatively affected. These facts and phenomena were
discovered through observation and intense discussions among teachers after returning to the face-to-
face education style. Thus, teaching staff complained that learning spaces are stressful (Marin, 2022).
Other risks have been identified as those associated with online and/or hybrid teaching conditions, such
as technical problems, symptoms of depression, and burnout. In 2021, teachers reported much higher
levels of stress and symptoms related to their work than the general population (Schipor and Duca,
2021; Alexescu et al., 2022; Ciuhan, Nicolau and lliescu, 2022).

Consequently, the 2021 National Report on Pre-university Education published by the Romanian
Ministry of Education showed that of the total 2,500,000 schoolchildren, more than 285,000 (aged
between 7 and 17 years old) were out of school, of which more than 20,000 from the primary and
secondary school system, and about 14,000 high school students. In the last three years of high school
education, the dropout rate was a constant value (2.5 percent).

In this complex and dynamic context, the present article aims to examine classroom management in
specific traditional learning spaces as one of the disruptive factors of the post-pandemic educational
process, which reduces the attractiveness of the educational process locations. Comparisons between
the branches of the theoretical and technological schools provide solid arguments on the phenomena
studied.

Methodology

Based on a brief literature review related to the pre-university education system in Romania, and real-
life observations in two different high schools, have been built an applicative research methodology
using a survey based on a questionnaire. The main objective was to provide insights, opinions and
figures about the role played by the classroom management in the post-pandemic education process.
According to Oxford Bibliography: “Classroom management can be defined as the actions teachers take
to establish and sustain an environment that fosters students’ academic achievement as well as their
social, emotional, and moral growth”. The general goal in this case is to rich balance for a type of order
that facilitate the learning, communication, interaction processes related to the education process?.
Classroom management uses different methods and tools (including software and hardware) that
facilitate the learning process and knowledge acquisition (to support a student-centered approach). In
this context, the learning space, together with all visual representations, displays, or other learning tools

1 Retrieved from: https://www.oxfordbibliographies.com/view/document/obo-9780199756810/0bo-
9780199756810-0155.xml (Access 29-07-2022)
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(schema, circuits, figures, drawings, pictures), could facilitate or inhibit the creative processes
associated with learning.

Considering this second directive of the 1919 document “Goals of the Minister of Instruction” (available
at the Romanian Academy Library), on school buildings and their construction, and the present learning
spaces, we created a survey to characterize the relationship between learning spaces (buildings and
physical resources) and the learning process. The survey has been applied in the case of two classes
of pre-university system: one from a theoretical branch classroom and one from the technological branch
(both high schools were from the West Development Region of Romania). Table 2 shows the use of the
questionnaire for research.

Table 2. Questionnaire for examining and evaluating the use of learning spaces

Each school needs visions and developmental strategies that are essentially designed to determine the relation-
ship between these concepts: the development of buildings and physical resources, as well as learning. Schools
must develop visions that combine space, technology, and education. Sustainable development must also con-
tinue.

Although there are not enough facilities in all classrooms, communicating and sharing your vision with school
staff is important to provide everyone with the opportunity to look at how to improve education and learning.

Schools recognize that classrooms should not be static. Modern furniture allows one to adapt the classroom to
learn activities. Schools must consider the reuse of furniture in new designs. The two main points to be consid-
ered are technology and the teaching approach of teachers and students. Virtual spaces are not merely physical
classrooms.

The following questions will help explore and determine how to use learning spaces, and the following lists will
serve as a starting point for each space.

Does the space have different learning themes?

Is there enough room to accommodate?

Can the space be used during the lesson?

Can the space be used before and after the lesson?

Is the furniture flexible and mobile?

Is the lighting adjustable and adequate for teaching and learning?

Is the acoustic suitable for the activities carried out?

Is the air quality adequate for the activities carried out?

Is the space accessible?

10. Does the teacher move regularly around the perimeter of the classroom / space?
11. Do students travel through the classroom during the lesson to perform various tasks?
12. Does the teacher prepare various tasks for different students?

13. Do students produce the same learning outcomes?

14. Students are expected to complete tasks based on technology, before the class?
15. Do students use technology during lessons?

16. Can students use their own devices during the lesson?

17. Does the teacher use technology during the lesson?

18. The program gives students the flexibility to decide when and where to study.
19. Is the space occupied daily?

20. Please express your opinion on this possible "ergonomic class of the future”
(Figure 1)

©CoNor~WDNE
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Figure 1. Question 20. The case of the possible "ergonomic class of the future"

The results achieved from the survey have been interpreted based on informal discussions with learners
and practical observations in the two classes (Figures 2a, 2b, 2c, 2d, 3a, 3b, 3c). Furthermore, to better
understand the results, a brief analysis was developed with the high school directors and additional
modern ergonomic learning space solutions were considered.

Results

Of the total of 66 responses, 21 were from teachers/managers and 45 from learners. Students in the
technological branch of the high schools were forestry, environmental protection and mechanics, and
those from the high school were vocational, theological. The passing rate of the baccalaureate exam for
the period 2018 - 2020 of the theoretical high school is 100 percent, and for the one of technological
branch, it does not exceed 50 percent for the same period.

Only the theoretical high school has been energetically rehabilitated in 2020. Questions about the
physical learning space, the ambient environment, respectively, the furnishing, lighting, air quality and
acoustics, and movement of the participants to the lessons inside the space received positive
responses, 46 to 55 percent of respondents agree on ‘good’ and ‘very good’ conditions in their classes.
Regarding the technology and devices used by both teachers and students during lessons, 38 to 42
percent of the respondents agreed on adequate conditions.

However, in the case of Question 13 (see Table 2) related to the learning outcomes different opinions
have been collected: 6.08 percent totally disagree; 33.33 percent disagree; 31.81 percent neither
agree/disagree; 25.75 percent agree; 3.03 percent totally agree. These results should be interpreted
with the answers to question 20, related to users’ opinions of the users about the ergonomic class
solution (Figure 1). We draw attention to the following responses (only the third is from the theoretical
branch of high school):

1. “With involvement and respect for the actors on the education scene, it could also be possible
here. Flexibility, mobility, and modernity are the keys to success. The atmosphere changes,
communication barriers and blockages disappear in such a classroom.

2. ltis a room where students would probably like to come to the respective school and besides
that they would learn much more than they usually do.

3. Itseems to me to be a friendly, well-equipped, and arranged environment where you can come
with love.

4. | think this class would be useful for students to relax during school.

5. It looks incredible, it would be great if we had a class like that, but with the education system
and the allocated budget, we dreamed of something for nothing.
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a. General view of the classroom

IN THIS
4'47 %{‘}
you are... authors

you ate... important

ou are... lea
%ou are.. thinkers

You are..
You ate.
you are..
you ate..
Jyou are..

ARE¥ REASON
WE ARE HEE

b. Posters on the classroom’s wall c. Motivational poster

-
d. The front of the classroom - the teachers’ view

Figure 2. The case of the classroom from the theoretical branch.
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a. General view of the classroom with didactic materials on the walls, since 1984

y

b. Didactic material - Schema of a circuit from 1984 c. Didactic material - Engine from 1984

Figure 3. The case of the classroom from the technologic branch.

6. Itis a step forward, but the system problem comes from teachers with airs of superiority and
bored with life, and such a teacher has no business in the department.

7. Well calibrated, it offers optimal positioning of students for constructive interaction. Provides
physical and emotional comfort”.

Furthermore, the teachers' responses that were most relevant to the study results are:

1. “The classroom has mobile furniture that favors the arrangement of various activities, has
modern technical means, the only improvement would be natural lighting and the existence of
a more generous space, which would allow for the free movement of students and teaching
staff.
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2. | prefer a quieter space with a theme area and a relaxation/break area. The space in the picture
looks suffocating. | would keep the equipment: video projector, resources. | prefer the flexibility
of the furniture positioning if needed, for example, | prefer the U shape.

3. | think this room is ergonomic from all points of view, and the arrangement is designed not only
for classroom use, but also as a multimedia room, a conference room or even offices”.

Discussions and Conclusions

The schools / high schools of the preuniversity system should be the main targets of the Romanian
municipality’s renovation strategies, and their energy rehabilitation should be a national priority. They
have a long-term impact on social development, including financial, environmental, and on the health
and education performance of teaching staff and learners (children, students).

To involve students in authentic and meaningful learning situations, including design, implementation,
testing, reflection, and documentation, there is also a strong need to equip the learning spaces with
adequate visual and didactic materials related to the specialty (theoretical or technological branches).

Special attention should be paid to STEM (Science, Technology, Engineering, and Mathematics), which
needs modern didactical and pedagogical materials and tools. These fields are of great interest to
children and students. In addition, experts, local stakeholders, and representatives of the labor market
can support a wide range of educational topics.

Moving to the implementation phase is more difficult and not risk-free. The success of education is not
only associated with identifying and satisfying learning needs. However, it is necessary to form a
multidisciplinary team to lay the foundations for innovation in STEM education. School managers should
also collect data on the working conditions of teachers and the conditions of health and safety at work.
Policy makers, local and national stakeholders should work together to develop a clear policy on
blended/online education based on clear and comprehensive technical standards.

Notes

The photos were taken with the consent of all participants involved in completing the survey
questionnaire.
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Abstract

Purpose — This article aims to present some aspects regarding the possibilities of increasing the quality
of the educational system.

Methodology/approach - The methodology adopted consists in identifying methods of analysis and
guantification of the possible quality to be applied in an educational system at any level (primary, sec-
ondary, pre-university, university and post-university).

Findings — Among these methods, Quality Function Deployment (QFD), break-even method (or critical
point method, or dead center, or Break-Even) are presented and analyzed.

Research limitations/implications — The limitations of the research carried out and implicitly, the future
research directions consist in finding concrete ways of applying the methods of analysis and quantifica-
tion of the quality and management of the educational system in Romania in the post-pandemic period.
Furthermore, the latest research aims at identifying a set of new methods meant to quantify the quality
of the management of the educational system.

Practical implications — The importance of the specificity of the organizational culture (the pre-existing
cultural elements at the beginning of the process, the flexibility to bring new values and quality specific
norms) was highlighted for the efficiency of the quality of an educational system.

Originality/value — The originality of this article consists in identifying the possibilities of using methods
and techniques to increase quality in an educational system.

Key words: management, quality, educational system.

Introduction

The new requirements that foreshadow the future of quality also imply organizational changes through
the development of a quality-oriented organizational culture. These changes must be planned,
participatory and negotiated (Luta and loana, 2021)

The implementation of a quality management system and implicitly its audit are directly conditioned by
the specifics of the organizational culture, by the pre-existing cultural elements at the beginning of the
process, by the flexibility to bring new values and norms specific to quality.

Having a quality system in the organization is a proof of an efficient management, of a management
oriented towards cultural values that implies quality as a fundamental factor of progress. Quality culture
is a system of values that exists in an organizational environment that is oriented towards maintaining
and continuously improving quality.

The common characteristics of organizations with a favorable climate for quality culture are:

— employees are equally involved and authorized,;
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— the team is at the core of the activity: managers are equally employed and involved; no
responsibility is delegated.

Sufficient resources are allocated, where and when needed, to ensure continuous quality improvement;

— the promotion system and rewards encourage the contribution to continuous quality
improvement;

— feedback from customers is actively taken in order to continuously improve quality;
— suppliers and customers are treated as partners;

— there is a value system based on high performance standards for management and human
resources, for products / services made;

— communicates continuously, openly;
— continuous evaluation and improvement is practiced

The characteristics of an organization with an unfavorable climate for quality culture are:

— the hostile environment determined by the usual managers to give orders from an isolated
position makes it impossible to move towards total quality;

— there are fluctuations of the management members;
— the transition to total quality takes time;
— most of the actions started or of the declared ideas are abandoned;

— employees are not open to the idea of internal partnership based on mutual support and
teamwork;

— there is no communication, transparency, receptivity;
— there is no concern for quality and satisfaction of customer requirements

Strategic quality management (MSC) is the new culture at the highest levels of the organization. Its
introduction requires initiative and change from senior managers and personal involvement.

Quality is addressed to the people of the organization both as a whole and individually. It involves taking
responsibility and total quality management - TQM (Total Quality Management). TQM involves change
management (Luta et all, 2021).

The term “Total Quality Management” is used (in English) by almost all specialists and usually means
total quality management. Taken in a broader and deeper sense, it also means "total quality
management" or "total quality in the management process". In another interpretation it would mean the
integration of quality in the different spheres of the management process, ie in finance, sales, marketing,
distribution, human resources management, production, public relations, services, etc.

The purpose of managerial activities is to find ways to lead so that the result is a quality product. TQM
aims to achieve long-term success by customer satisfaction, based on the participation of all members
of the organization in the process of improving technologies, products and services and the
organizational climate in which they operate. TQM was used to describe the Japanese style of
management, applied to improve quality; the international market has led companies around the world
to adopt TQM.

Methods of study, analysis and quantification of quality applicable in the
educational system

Studies on the quality of education such as the IEA (Education Assessment Indicators) and international
surveys conducted by the OECD (PISA surveys), UNESCO (Education for All) or the European Union
(research undertaken by its specialized agencies: Eurostat, Eurydice, ETF and Cedefop) support the
use of indicators to meet the requirements of:

— quality assurance in education;
— measuring school progress;
— comparison with the help of common strategies (indicators and reference standards);
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In order to identify the problems to be solved, the structuring of ideas and the identification of possible
solutions, along with classical techniques and tools, modern tools have been taken from the sphere of
management or marketing. They are applied for three main purposes (Luta et all, 2021):

— identifying the important problems to be solved and their causes: the relationship diagram and
the tree diagram;

— establishing solutions for solving problems: matrix diagram and tree diagram;

— determining the concrete program meant to solve the problems: PERT diagram and decision
diagram.

A method used in planning the quality of products and services: Quality Function Deployment (QFD)
aims to eliminate possible errors that may occur throughout the process, even before designing a new
product or service.

This method meets customer requirements and gives the manufacturer or service provider the
opportunity to design this market-oriented product or service. QFD meets the requirements of
customers, the entire approach is based on information obtained from customers, in support of product
design (by product we mean possible services provided) based on customer needs. The method is
complex and has been developed to maximize customer satisfaction through various techniques and
methods.

The QFD method takes into account both expressed and unexpressed customer wishes, translating
customer requirements into product features. QFD focuses on providing added value. The customer
has the opportunity to express different degrees of importance, or utility, that he would like the product
or service to include. This is especially important because an enterprise, or institution, must provide a
product that is in demand by the market. The working process of the method is complex, starting with
the identification of customer requirements, the last phase of the process being product design (loana,
2016).

The modern methods of quality management that are used prior to QFD analysis are the affinity diagram,
Gemba, the Kano model and Voice of the customer. The mentioned techniques aim at identifying the
clients' requirements, so that they can be integrated in the design process, or adapting the product /
service to the market requirements. The QFD method allows the identification of possible future
directions of action and the integration of the above mentioned instruments.

The QFD method was developed by the Japanese Yoji Akao. It defines QFD as "a method for developing
a design quality aimed at satisfying the consumer and then translating the consumer's demands into
design targets and major quality assurance points to be used throughout the production stage".

— For a service, the definition of a QFD could be formulated as follows: "a system and procedures
that help plan and develop services and ensure that they meet or exceed customer
expectations."

— The purpose of the QFD method can be expressed as follows:
— Quality, by the fact that the client's wishes are transferred to the final product;
— Function, by the fact that all organizational units work together;

— Deployment, to define in more precise units all the necessary activities, which must be
measured and controlled.

The QFD method was first applied in 1974 to Toyota in Japan. Quality specialists Makabe (Japan) and
D. Clausing (USA) have developed a simplified method called "House of Quality" which consists of a
graphical support consisting of six matrices (Luta et all, 2021):

— matrix of customer requirements;

— matrix of technical characteristics;

— connection matrix;

— correlation matrix;

— technical evaluation matrix;

— customer satisfaction assessment matrix.
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The method can be adapted depending on the approach of the research and the expected result, there
is the possibility of integrating in the analysis all the matrices, or only some of them.

If several QFD analyzes are performed in parallel, a concatenated analysis of all QFD analyzes can be
performed, through statistical calculation programs. If there are conflicts in the QFD analysis, in order
to resolve them, the TRIZ method (Theory of inventive problem solving) can still be applied. In the
development of a product / service there is a need to determine the customer's requirements in order to
integrate them properly in the design of the product / service. Determining the customer’s requirements
in designing a product / service is crucial.

The methods of sampling the client's requirements are:

— Application of a pre-defined questionnaire (Gemba worksheets); the method has the
disadvantage that that client could be influenced by the pre-defined criteria in making decisions.

— Offering the possibility for that customer to define for himself the characteristics of the product
he would be interested in; the disadvantage of the method refers to the obtaining of results
irrelevant for the undertaken research.

To complete the work steps, a special diagram called "House of Quality" is used as a graphic support
for this method. In figure 1 we present the structure of the quality house.

interrelationships

technical requirements

customer's voice the relationship between customer’s

requirements and the technical ones the priorities of the

client's requirements competitive evaluation

the priorities of technical requirements

Figure 1. The structure of the quality house

The quality house consists of six matrices: the matrix of customer requirements, the matrix of technical
characteristics, the matrix of connection, the matrix of correlation, the matrix of technical evaluation and
the matrix of evaluation from a market point of view.

In applying the method it turned out that the most difficult thing is to complete the matrix of customer
requirements, because it requires a large amount of data and information, which come from different
sources. The requirements of the clients related to the product / service of the enterprise are registered
within this matrix as well as the degree of importance given to them by the client (loana et all, 2021).

The matrix of technical characteristics contains the requirements of the manufacturer / provider of
products and services, more precisely it contains the characteristics of the product / service that must
be provided by him in order for the product to meet the requirements of the customer.

The connection matrix forms the central area of the diagram within which the connection between the
customer's requirements and the technical characteristics of the product / service is highlighted. Within
this matrix, the customer's requirements are practically "translated" into technical characteristics of the
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product / service. This matrix represents the central area of the diagram, because non-conformities can
be identified within it, before the product / service is designed.

The correlation matrix is located at the top of the diagram, which shows the interaction between the
technical characteristics. If these interactions are identified in a timely manner, the product / service
provider can save a significant amount of resources during product planning. These interactions, or
correlations, can be positive (+), or negative (-), but other scales are possible, such as: strongly positive,
positive, negative, strongly negative, neutral, etc.

The evaluation matrix of the product / service in relation to the market and its requirements is positioned
on the right side of the diagram. In order to complete this matrix, a market research is needed. The
importance of each requirement and possible suggestions for improvement can also be established.

The product / service evaluation matrix from a technical point of view is located at the bottom of the
diagram. It establishes the importance of each technical feature in meeting customer requirements.

Another method of analysis and quantification of quality possible to be applied in the educational system
is the method of profitability threshold (or the method of critical point, or dead center, or Break-Even).

The break-even method is an important method in the analysis of product profitability and profitability
on the whole activity, both in the phase of designing new productive capacities, of forecasting the
activity, and of analyzing the use of existing production capacities. Figure 2 shows the graphical
representation of the break-even method (loana et all, 2019).

A

Y expenses/ income income

profit

total expenses

/"__Q%M Profit

0 -

constant expenses

losses expected i)ruﬁ! profit beyond the plan QPR

Figure 2. The graphical representation of the break-even method

Particular attention must be paid to the situation in the "profit above plan" area (profit area above
expected) because the situation in this area for an extended period can lead to negative economic
mechanisms (inflation, overproduction, etc.).

Discussion and conclusions

The analysis and quantification of the educational system quality at any level (primary, gymnasium, pre-
university, university, postgraduate) has a special importance for identifying the ways and methods of
increasing the quality specific to this field.

The specificity of organizational culture (pre-existing cultural elements at the beginning of the process,
the flexibility to bring new values and quality-specific norms) is very important for streamlining the quality
of an educational system.

One possible method to use to increase the quality of an educational system is Quality Function
Deployment (QFD). This method aims to eliminate possible errors that may occur throughout the
process, even before designing a new product or service.
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Also, the use of the break-even method (or the critical point method, or the break-even method, or
Break-Even) can lead to the efficiency of the quality of an educational system. The analysis through
economic and managerial mechanisms of the situation in one of the 3 distinct areas of the method (area
of losses, area of expected profit, area of profit over expected) allows the identification of the most
efficient methods to increase the quality of the educational system.

Not only will future research in this field aim at finding concrete ways of applying the methods of analysis
and quantification of the quality and management of the educational system in Romania in the post-
pandemic period, but also at developing new methods of quantifying the management quality of the
educational system.
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Abstract

Purpose — This work aims to identify emerging challenges and opportunities of the automotive sector
as a result of the COVID-19 outbreak. With shortages starting to arise even before the pandemic, the
automotive industry was one of the most affected during the pandemic. OEMs and suppliers must not
overcome these challenges and grasp new opportunities to satisfy the new demands of their customers.

Methodology/approach — In order to understand the development of challenges from the pre-pandemic
industry to the post-pandemic one, financial and industry related reports published by major consulting
entities have been gathered and reviewed. Major challenges and opportunities have been selected and
further highlighted throughout the conduct of this paper.

Findings — If the automotive chip shortage and sudden drop of vehicle orders are a clear sign of a
struggling industry during the COVID-19 pandemic, the rapidly changing behavior of the road users is
now the hardest to satisfy. Switching from conventional vehicle ownership to subscription services, cus-
tomers are now asking for more transparency and started searching for easier process while acquiring
a vehicle. On the other hand, the rapidly evolving technology of the automotive industry and a vehicle’s
connected interfaces, cybersecurity becomes a concern of the industry that needs to be addressed.

Research limitations — The uncertainty of the actual pandemic evolution is affecting the accuracy of
the conducted study as the predictions might anytime be obsolete. However, reports conducted through-
out the whole pandemic development have been analyzed and the combined predictions are presented
in this work.

Originality/value — This paper analyses numerous reports released by well-established consultancy
firms, bringing together prediction published in the last three years. Therefore, a complete overview of
the challenges evolution through the pandemic as well as a stable vision for 2030 are presented.

Key words: automotive, management, challenges

Introduction

Everyday life came to a complete stop in several countries around the globe as the COVID-19 outbreak
has been declared a pandemic. This event has caused several automotive businesses to close or scale
back operations, this leading to severe economic impact for the industry [Hausler et al. (2020)]. With
long lasting negative impact on the mobility, the already hardly the automotive OEMs and suppliers are
now struggling with changing customer demand and more complex cybersecurity attack. However,
industrial challenges, changes in customer demands and their inquisitiveness towards new trends may
vary from one region to another [Vitale et al. (2020)]. Now, OEMs must persuade their consumers back
to the new vehicle market even if the interest in conventional vehicle ownership has fallen throughout
the years [Vitale et al. (2020)]. New services must now be implemented as it is foreseen that services
will account for 30% of the total revenues of OEMs by 2030 [Accenture (202)]. Therefore, choosing the
correct services to offer and allocating the necessary development resources, are key factors in
determining the future market leaders of the automotive industry. With so many emerging trends, the
automotive industry faces as many challenges as opportunities. During the conduct of this paper, a few
of these are to be further addressed. Recently emerged topics of the automotive industry such as
customer behavior changes and cybersecurity vulnerabilities are described. Moreover, the well-known
shortage of vehicle semiconductors together with an industry’s forecast for 2030 are topics highlighted
throughout the paper.
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Vehicle subscription services

To diversify their revenue streams, car manufacturers have been seeking for alternative business
models for a long time already. While car sharing, ride hailing, and other transportation services, have
grown in popularity, there have only been two real alternatives to traditional vehicle ownership: short-
term rental or leasing. Both services are either not cheap for the consumer, impose long-term
commitments or enforce restrictive terms. It was only a matter of time until OEMs and other major players
of the automotive industry would have introduced subscription services. In addition, numerous startups
have joined the game in Europe where the market has been proven to bring the biggest revenues.
Therefore, the vehicle subscriptions market could potentially grow into a $30 billion to $40 billion market
during the next decade [Schellong et al. (2021)].

Public transport and shared mobility have been brought suddenly to a near halt, with consumers looking
for alternative, safer methods of travel. Seeking the safety of private vehicles, consumers began to be
more interested in purchasing or in having available a private method of travel. Being asked if the
pandemic had an impact on their decision of acquiring a vehicle in order to avoid public transport, 44%
of the Romanian responders have answered affirmatively. On the other hand, the same study conducted
by Deloitte shows that less than 20% of the Austrian and Belgian responders have the same opinion
[Proff et al. (2022)]. The pandemic, however, is not the only key driver in changing the desire of
consumers of having an own vehicle. The tedious car buying process, residual value loss and lack of
price transparency are the main reasons why consumers are gaining interest in vehicle subscription
services [Schellong et al. (2021)]. Consumers regard subscription services as being more accessible
and less risky than the tradition vehicle ownership. With higher prices of vehicle purchases caused by
component shortage and increase in cost of raw materials, subscription services will grow in popularity.
New companies emerge on the market with attractive Battery Electric Vehicles (BEVs) having numerous
features but without having a brand history behind such as other big, well-established OEMs. With
subscription services now available, consumers are more willing in trying these vehicles as these
services are mitigation one’s ownerships risks such as high battery replacement costs which can cost
up to $16,000 [Schellong et al. (2021)].

Subscription services are not foreseen to overtake the traditional car ownership anytime soon. As Netflix
did not overtake Universal Studios, nor did Spotify catch up with Warner Bros., vehicle subscriptions are
expected to only gain a certain pool of customers [Schellong et al. (2021)]. However, starting with 2022,
it can be clearly seen that more and more consumers are willing to use services like short-term leasing
and subscription models because they began to revalue having a continual access to a private vehicle.
[Heineke et al. (2021)]. Slowly, more consumers will be more opened to switching from a traditionally
owned vehicle to a shared mobility service. Even if such services are nowadays a small niche of the
automotive industry, as previously stated, the market growth is expected to reach high levels in the
upcoming decade [Heineke et al. (2020)].

Auto-semiconductor shortage

It can be clearly stated that the semiconductor shortage has not been caused by a single occurrence or
disruption, but by a series of related incidents. Being affected by the COVID-19 outbreak, the automotive
industry has felt a massive drop in vehicle orders even since the beginning of the pandemic [Burkacky
et al. (2021)]. However, the semiconductor shortage began to create difficulties in other various
industries too when manufacturing lines of electronics have been slowed down. Even so, the effects in
the automotive industry have been more severe than in the electronics one [Burkacky et al. (2022)]. This
crisis has rapidly demonstrated the weakness of the semiconductors supply chain that was heavily
depending on the only major semiconductor production center, Asia. OEMs and their suppliers are
currently operating in a crisis mode, being now forced to address the imbalance in demand [Burkacky
et al. (2021)].

With a 179% increase in semiconductor manufacturing capacity since 2000 and a roughly 4% annual
increase, the semiconductor manufacturers are not coping with the high demand requested by the
automotive industry. This demand is strongly underlined by the semiconductor utilization over 80% in
the last decade. Having the utilization in 2020 at almost 90% can be easily regarded as full utilization,
further affecting the lead timed in the automotive industry [Burkacky et al. (2021)]. On the other hand,
the geopolitical tensions are now causing further disruption even in a post-pandemic word. This
uncertainty has led some electronic manufacturers to significantly expand their chip inventories in order
to survive a possible next semiconductor shortage. These geopolitical uncertainties have been added

73



on top of the already existing crisis because Russia provides more than 30% of the global need of
palladium while Ukraine provides more than 40% of the global semiconductor-grade [Burkacky et al.
(2022)]. Another issue is strongly related to logistics, as the big majority of semiconductors are
transported by air, where shipping rates have climbed dramatically to new records. At the same time,
the air transport capacity has also dropped. All industries still face a major gap between their demand
and the actual chip supply, even after two years since the beginning of the chip shortage crisis. Sales
in all industries have recovered faster and with higher volumes than anticipated by experts during the
pandemic. This creating further drawbacks in the supply chain [Burkacky et al. (2022)]. Consumer
demand has also switched during the COVID-19 outbreak, focusing on high-tech devices highly needed
in a home office layout. Routers, modems, laptops, and PC manufacturing demand rapidly increased
therefore more semiconductors were needed. Therefore, vehicle manufacturers and their supplier are
facing yet another challenge, competition in semiconductors with other sectors. This challenge has
highlighted the need of reducing the industry’s dependency of Asian suppliers.

Cybersecurity challenges

Cutting edge technologies of the automotive industry such as autonomous driving are a vulnerable
targes of cybersecurity attacks. The related 5G technology which allows connected driving is
transforming modern vehicles in information hubs as large amount of data must be transferred in order
for these technologies to function. The lack of cybersecurity requirements in the automotive industry and
during the product development process, has demonstrated that connected vehicles are an easy target
for black hat hackers [Brown et al. (2021)]. Therefore, new regulations, standards and frameworks
focusing on the cybersecurity aspect of the automotive industry have been recently published or are
under development. With WP.29 regulation developed by the World Forum for Harmonization of Vehicle
Regulation already published, more than 60 automotive markets are requiring evidence of cybersecurity
practices in the rigorous type-approval process [Heineke et al. (2021)]. Being now obliged to integrate
cybersecurity in their internal processes, OEMs and their suppliers will be able to respond in a timely
manner to various cybersecurity incidents. The WP.29 regulation consists of R155 and R156, where
R155 imposes the development of a Cybersecurity Management system while R156 addresses the
post-manufacturing aspect of the software together with the OTA update procedures [Levy (2022)].
Supporting the two previously mentioned regulations, ISO/SAE 21434 provides a methodology for OEM
and their suppliers for calculating the risk score of an identified asset and therefore to classify and
prioritize based on vulnerability analysis. A new acronym has rapidly gained importance in the
automotive industry, TARA. The threat analysis and risk management is defined by the released
standards and aids manufacturers to assess how much a road user might be impacted by a possible
vulnerabilities. This risk and threat evaluation must be conducted throughout the whole lifecycle of a
vehicle [Levy (2022)].

Cybersecurity is regarded as a continuously developing challenge as the number of global connected
vehicles will grow from 330 million units in 2018 to 775 million units in 2023 [Levy (2022)]. At the same
time, when compared to 2018, an increase of 225% in the cybersecurity incident numbers can be seen
in 2021 [Levy (2022)]. Not only the number of attacks has risen during the years but also the complexity
of the attacks and the attack vectors. The automotive industry, as well as municipal authorities, faced
challenges in 2021 due to the complex and sophisticated cybersecurity attacks. They tried to identify
cybersecurity solutions against all current and future attack vectors. It is yet unclear whether newly
published standards and regulations will limit the black-hat hackers or encourage them to create more
complex attack techniques. Also in 2021, black-hat hackers accounted for almost 57% of the identified
attacks while only 40% have been conducted by whit-hat hackers aiming to identify vulnerabilities and
to improve the cybersecurity aspect of the industry. No segment of the automotive industry is nowadays
clear from cybersecurity attacks and involved threats. Not even newly concepts such as subscription
services or EV which can be impacted by vulnerabilities of the charging infrastructure [Levy (2022)]. The
rapidly growing demand of electric vehicle charging stations, cybersecurity threats have been neglected.
Various security flaws have been discovered by white-hat hackers, from infiltrating home networks to
disabling charging ports or even removing the owner’s access to the vehicle [Levy (2022)].

With arising number of cybersecurity attacks registered by automotive manufacturers, OEMs are now
required to implement proper cybersecurity management procedures during product development,
manufacturing process as well as during the post-production lifetime of the product. OTA updates must
now also focus on mitigating continuously monitored cybersecurity risks. A successful company will now
be characterized by a strong organizational risk management strategy including risk identification, risk
mitigation and risk monitoring [Brown et al. (2021)].
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Vision 2030

It is believed that four major trends will shape the automotive industry in the current decade. Changing
revenue streams and marketplaces, consumer mobility behavior modification, spread of cutting-edge
technology, and complex cooperation and competition are the trends that will modify the traditional
automotive market [Kaas et al. (2016)]. At the same time, it is widely believed by experts that the
automotive industry is ripe for disruption. The industry will look completely different in the next decade
as well-established models such as the implemented just in time model must be now reanalyzed
because of the component and raw material shortages.

The already changing revenue streams of the automotive industry will expand to data-driven services
and on-demand mobility [Kaas et al. (2016)]. Until the end of this decade, it is believed that this will
increase the industry revenue with 30%, an additional 1.5 trillion USD, accelerating the yearly industry
growth to 4.4%. Passenger vehicles are rapidly becoming a method for drivers and passengers to spend
their commute time for personal pursuits, include new offered services and media entertainment. Due
to the growing interest towards shared mobility, the vehicle unit sales will annually increase at a lower
rate than before. Predicting that the sales will have an annual growth of 2% in the current decade,
comparing to the 3.6% growth that the marked was used to in the last five years [Kaas et al. (2016)].
On the other hand, to reach the plan of switching to EVs, the first major barrier must be overcome. The
lack of charging infrastructure is the main fear of consumers when it comes to “range anxiety” and
adoption of the new EV concept [Brown et al. (2021)]. Another big challenge for the European
automotive sector is to assure supply chain resilience for critical raw material (CRM) [Brown et al.
(2021)]. Without clear solutions, the CRM shortage will drastically impact the European OEMs. The
nowadays dependency on Chinese and Taiwanese suppliers has already been proven to be a stress
test for the European industry. However, improvements in the Li-ion battery supply can already be seen
with more factories opening in the EU [Brown et al. (2021)].

To keep the share of the automotive market, OEMs must now change their strategy from providing
“hardware” to providing integrated mobility services [Kaas et al. (2016)]. At the same time, the
importance of B2B sales is highlighted by de rapidly evolving shared mobility service providers, obliging
OEMs to also focus on their new business customers. Therefore, the automotive industry must
nowadays face many challenges but at the same time, it provides a large variety of diversification
opportunities for conventional OEMs to survive the continuously evolving and demanding automotive
sector.

Conclusions

The automotive industry still faces challenges that have stared even before the COVID-19 outbreak. In
addition, the geopolitical tensions and pandemic related shortages will continue to have a big negative
impact on the industry’s feature. Some automotive manufacturers and supplier have proven through the
implementation of lessons learned during the last decade’s recession that they have found themselves
in a better financial position during the pandemic than others [Vitale et al. (2020)]. Even with the arising
opportunities, it is anticipated that the passenger vehicle manufacturing capacity utilization will stay
below 75% until 2027 [Vitale et al. (2020)]. Automotive manufacturers might find it hard in the near future
to take full responsibility of a vehicle’s production as the emerging technologies are adding to the
complexity of the final, now sophisticated, product. Therefore, more partnerships will arise between
OEMs themselves or with other entities, working together towards improving the experience and safety
of road users. The European and American OEMs must realign their strategies to reduce the industry’s
dependency on Asian suppliers. Component shortage together with significative price increase of raw
materials and electricity will lead to higher production costs. The automotive sector will slowly follow the
path of tech giants, with businesses emerging as technological leaders in various specialties and
occasionally establishing standards in the industry [Hensley et al. (2022)]. The shifting demand of the
consumers is obliging OEMs to focus on alternative solutions to conventional vehicle ownership such
as vehicle subscription services but also to strengthen their business model in the B2B market.
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Abstract

Purpose — The paper aims to identify the factors that exert a significant influence on the members of
project teams developed in universities, planning their activities and factors and carrying out the
activities of the project teams under the conditions of the SARS COV 2 pandemic.

Methodology/approach — In order to carry out the research, specific aspects in the management of
human resources were individualized within the projects regarding human resource planning.

Findings — The present research refers to the management of human resources in Romanian university
projects from the point of view of the influencing factors of human resources planning under the
conditions of the pandemic.

Research limitations/implications — Social distancing, as a measure during the COVID 19 period,
determined the forcing of global digitization, implicitly the activities within the projects, which according
to the initial planning, should have been carried out face to face, were cancelled.

Practical implications — The results of the research could be of interest to project managers, human
resources managers, other categories of professionals whose activities concern the sphere of human
resources.

Originality/value — The study captures a series of problems and restricions faced by the management
of human resources within the projects carried out in higher education institutions in Romania, during
the pandemic period.

Key words: COVID 19, SARS COV 2, Human resource management

Introducere

Economic studies demonstrate the quality of higher education and vocational training is essential for
economies that intends to adopt the value chain beyond simple manufacturing processes(Tanase &
Tanase, 2011). Globalization has required the employment of trained personnel, able to adapt to the
environment, a fact proven during the COVID 19 pandemic.

Human resource management has evolved from the ,personnel” function to the strategic human
resource management function (Deadrick & Stone, 2014). The human resource planning activity within
the projects was also propelled along this traiectory, as a function of human resource management. The
study aims to identify the factors with a significant influence on human resource management within
univerity projects under pandemic conditions.

The research on the management of human resources in Romanian university projects, influencing
factors of human resources planning under the conditions of the COVID 19 pandemic, had the following
objectives:

— Identification of the factors with significant influence on the human resource within the university
projects

— Planning the activities of the participants in the project teams
— Factors in carrying out activities for project team members during the SARS COV 2 pandemic
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— Evaluation and quantitative analysis of human resources management in Romanian university
projects, influencing factors of human resources planning in pandemic conditions

— Designing a model regarding the human resources management of the projects, with the
objective: The need to identify, rank and complete the factors that exert a significant influence
on the human resource.

Any scientific work must be based on a well-esrablished plan, which respects a working model (Lupu,
Rusu, Oniciuc, & Rusu, 2006). The methodological plan for the research went through the following
stages:

— ldentification of the influencing factors of human resources planning
— Development of research tool

— Choosing and describing the sample

— Data collection

— Qualitative and quantitative analysis of the collected data

— Synthesizing the information obtained

— Reporting

In the research, the techniques and tools of search and data collection used was the questionnaire
survey, through which the quantitative research was carried out.

| designed a questionnaire structured on sections:

— the need to identify the factors under the conditions of the pandemic
— identifying the influences of the factors on the human resources management of the projects

— researching the influence of factors on the management and planning of human resources in
the specific conditions of the pandemic.

In modern times the health,morale and motivation of employees are important factors when an
organization deals with crises. Managers must adopt measures to maintain employee trust, not only
during crises, but also in normal life conditions (Vardarlier, 2016).

In 1954 Abraham Maslow published the pyramid of needs. The needs are instinctive, as they climb the
pyramid, they manifest themeselves depending on the degree of education and the personality of each
individual. The spread of the COVID 19 pandemic generated restrictions of an economic, social, cultural
and last but not least health nature.lt has been observed that within Maslow’s pyramis, the need for
digital technology is imposed, a necessity that fals on any of the steps, tending tewards the base of the
pyramis.

The Authority for the Digitization of Romania was established in 2020, with the role of coordinating the
implementation of strategies and policies in the field of digital transformation and the information society,
in accordance with European policy(Comission, 2021).

In order to ensure the necessary human resources in the development and realization of university
projects, in pandemic conditions, a rigorous planning of the activities carried out exclusively online was
necessary.

Table no | the problems identified, generated by factors with significant influence on human resource in
higer education institutions, are reproduced.

Internal and external factors can have a negative impact on the project, can delay or lead to its
noncompletion. The project manager has the task of risc analysis, in order to prevent possible problems.

Personnel planning (Prodan, 2011) involves identifying the future needs of the organization and
determining the number of employees than must be recruited by the organization at a given time.
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Table no I. Identification of human resources problems in the university and projects under the

influence of some factors.

Factors of influence

Problems identified

Internal factors

Diversity of training and
concerns

-The research activity, as well as the administrative one, are carried out in
parallel directions, the staff do not interact

-The activity of the project teams is carried out independently of the basic
function, or they can be carried out identically with the tasks of the basic function,
by activity categories according to the Gantt chart

Level of expertise

-In higher education, expertise is very well established in the field of employment
skills and through annual evaluations.

-Within the projects, the experience accumulated throughout the career is
personal, it can only be valued by coopting and working in teams

Ways of selecting team
participans from the univerity’s
point of view

-The selection is made on the basis of the internal procedures regarding the
human resources policy of the institution, in conjuction with the national
legislation

-For projects, the selection is made according to manuals, guides, internal and
international instructions aligned with Romanian legislation

External factors

The SARS COV 2 pandemic

-Limiting measures and even bans on leaving were imposed homes, by military
orders in the state of emergency and then in the state of alert

-Sets of rules regarding social distancing were issued, so interviews, work
meetings, mobility on projects were cancelled

-Online platforms had to be identified, resources for paying subscriptions,
purchasing software and hardware for running activities exclusively in the online
environment

Budget constraints

-Often the budgets are not enough, a problem that leads to great sacrifices in
order not to compromise on quality

-They are imposed and generate an interdependence between the weight of
direct expenses versus indirect ones

Human resource funding
restrictions

-These restrictions lead to the loading of the basic norm, by carrying out
additional activities of the nature of projects

-Certain projects did not provide a budget for financing human resources.
Through volunteer work, team members are not motivates to get involved in this
type of activity

Restrictions of the number of
participans in the team

-The need to fulfill some activities is created, which lead to overwork of team
members

Restrictions on team structure

-The lack of a staff with certain functions and expertise, leads to the execution
of some activities by learning ,on the go” by the team members, who become
overcrowded

Restrictions on the periodic
evaluation of human resource
activities

-Evaluating activities late, or not at all, is reflected in sentimenal frustration
regarding the reward

Following Romanian’s integration into the European Union, it was noticed that the activities are oriented
towards the absorption of funds, so the universities have transposed the Standards into their own work
procedure.

As part of the Research on specific aspects in human resource management of human resource
planning projects, normative acts were studied find out about: notions about types of projects; projects
life cycle; how to identify a problem; target group and beneficiaries; the purpose and objectives of the
projects; the activities; results, impact and indicators; risk managemen; monitoring and evolution;
budget; the sustainbility plan. The pandemic has attracted extreme military and civilian measures: social
distancing and the orientation of all activities only in the online environment.

The evaluation stage and quantitative analysis regarding management of human resources in Romanian

university projects, influencing factors of human resources planning under the conditions of pandemic
restrictions was carried out as follows:
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— to determine the aspects regarding the quality of human resources planning, the exploratory
research techniques consisted in consulting the specialized literature, internal documentation:
procedures, decisions, service notes, job descriptions, as well as external: guides, manuals,
legislation and last but not least, online interviews with managers of different structures,
employees of the human resources department.

— investigating the links between the most important factors that exert a significant influence on
the human resource within higher education institutions and the aspects regarding human
resources planning.

The Questionnaire created and distributed through the Google Form application was used, in August
2021, applied to 44 managers and members of project teams, or employees of prestigious universities
in Romania.

The questionnaire was structured: General characteristics; Human resource planning in accessed
projects; Factors influencing human resources planning under the conditions of the pandemic; Expected
results.

Following the processing of the sample data in the SPSS Statistics application, the respondents
identified external factors disrupting the activity, and the analysis of the variables for human resource
planning in projects accessed by the university, we reproduce some sequences:

Table no Il. In the conditons of some critical situations at a global level in the last decade, from the
economic crisis to the crises generate by pandemic COVID 19 your acivity did it suffer in conection
with projects ?

Cumulative
Frequency Percent Valid Percent Percent
Valid yes 30 68,2 68,2 68,2
no 13 29,5 29,5 97,7
I do not 1 2.3 2,3 100,0
know
Total 44 100,0 100,0

Table no Il 68.2 percent of respondents say that their own activity was influenced by COVID, 29.5
percent of respondents say that their own activity was not influenced by COVID, and 2.3 percent do not
know.

3. CARE SUNT PRINCIPALII FACTORI INTERNI CARE V-AU PERTURBAT ACTIVITATEA PE
PROIECTE?

32 responses

Diversitate de pregatire si

e 15 (46.9%)
preocupari

Nivel de expertiza 7 (21.9%)

Wodalitati de selectie a

0/
participantilor 10 (31.3%)

Altele 9 (28.1%)

Figure no 1. The respondents identified as internal factors disrupting the activity: 46.9 percent the
diversity of training and concerns, 21.9 percent the level of expertise, 31,3 percent affirm that the
method of selection, and 28.1 percent see other factors.
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5. CARE SUNT PRINCIPALII FACTORI EXTERNI CARE AU PERTURBAT ACTIVITATEA DVS. PE
PROIECTE?

37 responses

Restrictil impuse de sursa de fi... 31(83.8%)
Restrictil bugetare

Restrictii privind finantarea res...

Restrictii privind numarul de pa... 10 (27%)

Restrictii privind structura echipei 9(24.3%)

Restrictii privind evaluarea peri... 8(21.6%)

Altele 4(10.8%)

0 10 20 30 40

Figure no 2. The external respondents disrupting the activity identified : 83,8 percent noted the
restrictions imposed by the funding source, 51.4 percent the budget restictions, 45,9 percent surprized
restrictions regarding financing, 27.0 percent were influenced by the number of participants in team,
24.3 percent were disturbed by restrictions regarding the team structure, and 21.6 percent are affected
by the evaluation, and 10.8 percent invoke other effects.

Analyzing the results after appying the questionnaire, the following aspects were distinguished:

General characteristics: the questionnaire was addressed to the project managers, or members of
university project teams, to which 44 respondents answered. We can state that the respondents have a
seniority of 10-15 years to over 25 years; with higher education: bachelor's degree, master’s degree,
doctorate and postdoctorate; aged between 26 and over 65 years.

From the point of view of human resource planning in accessed projects , recruitment, selection, and
hiring per project will be carried out, after a careful analysis of the human resource policy and the budget
regarding personnel expenses. Recruitment is done by the department involved in the realization of the
project both from the internal and external environment.

In the section: Influencing factors of human resources planning in the conditions of funding failures and
the COVID 19 pandemic: 68.2 percent of the respondents stated that project activity suffered due to
interna land external factors, among which we list: the rigidity of the conditions imposed by the projects
regarding human resources, delayed financing, legislative restrictions regarding the time worked on the
projects, implicitly the salary and last but not least, the restrictions imposed by the pandemic.

In the Expected results section: the interviewees considered that they fulfilled their mission in the
realization of the projects, as members of the teams, even from the external rnvironment of the univerity.
It has been demonstrated that a correctly made planning ensures the necessary human resources to
achieve the objectives and complete the projects.

Within the Research on specific aspects in human resource management of human resource planning
projects, it was taken into account that the disturbances caused by COVID 19, in all fields of activity,
were manifested at a global level. The entities were affected financially, operationally and personally, a
situation in which they looked for solutions to continue their activity, and the long term to obtain
increases. Postpandemic conditions of stress and despair could create opportunities for illegal and
fraudulent activities.

The design of a model regarding the human resources management of projects, having as its objective
the need to identify, prioritize and complete the factors that exert a significant influence on the human
resource under the conditions of the SARS COV 2 pandemic, as a suport for the interested factors.

The personal contribution consisted in the creation of a comparative model based on comparison criteria
between project human resources management planning and university human resources
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management, under the conditions of the pandemic. Establishing on the basis of the job desciptions
and the responsabilities of the unuversity human resources management personnel, the activities of the
personnel compatible with the members of the project team, of specific tasks related to the project that
can periodically be entered in the job desciptions.

Conclusions

In the current context of the pandemic and postpandemic period, the Authority for the Digitization of
Romania has issued strategies and policies for the implementation of digitization. As a result, univesities
have redefined their objectives by adapting both the teaching process and research, respectively the
development of projects to the online environment.

The study undertaken specific aspects in the human resources management of the human resource
planning projects, beyond the social, economic and health blockages, forcing a series of restrictive
measures. But the planning was imperatively necessary to ensure the qualified human resource and to
identify reserves of specialists, who contributed to the completion and validation of each stage of the
projects. Through the care of the project managers, a risk analysis was made to evaluate the problems
caused by internal and external factors on the projects, with the observation that poor planning can
contribute to the failure of the project.

The analysis regarding human resource planning indicated that the criteria regarding specialization,
homogeneity of teams, qualification of project team members, participation in various projects and work
procedures were revised and adapted to ensure the achievement of project objectives.
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Abstract

The purpose of this paper is to analyze how circular economy procedures help reuse WEEE and identify
the factors that led to the generation of waste electrical and electronic equipment during COVID-19.

The methodology applied in this work is the method of qualitative analysis of the secondary data from
the specialized literature, based on the criteria for elaborating a systematic theoretical review in order
to map the existing knowledge regarding the evaluation of the reuse and repair of waste electrical and
electronic equipment

Findings A total of 48 scientific articles were published between 2017 and 2022. The articles were
identified based on appropriate sets of keywords and terms: reuse, circular economy, repair. Following
the filters applied, such as the type of document, and the Web of science category, there are a number
of 21 articles left that have been analyzed yourself

Research limitations/implications The literature contains a fairly small number of reports on the man-
agement and life-cycle extension of electrical and electronic waste

Practical implications This method of reusing waste electrical and electronic equipment allows the
product to retain its economic value for as long as possible, thus helping both the social and the eco-
nomic environment

Originality/value The most effective end-of-life option for waste electric and electronic equifers is reuse,
a good option for environmental impact and socio-economic benefits. Thus, following these analyzed
articles, measures are recommended to improve the management of waste electrical and electronic
equipment at a global level, more precisely the inclusion of the principles of the circular economy in the
production of electrical and electronic equipment.

Key words: E-waste, reuse, circular economy, repair, end-of-life.

Introduction

The dynamization of the urbanization process, the community of consumers, the growth of the global
population, the development of information and communication technology, the incessant development
of the living standards, the reduction of the life cycle of products, all these have contributed since the
end of the XX th century, to the amplification of the volume and the branching of waste streams. As
regards the sudden minimization of natural resources, the rapid degradation of soil, air, water quality
and the deterioration of natural ecosystems, international interests in waste management have taken
on great importance in identifying the best and safest solutions and technologies for waste management

In this situation, waste management has become a real substantive issue in terms of future socio-
economic development, a direct consequence of a present economic development of a linear type. One
of the special categories, with a high degree of difficulty in terms of capitalization, is given by electrical
and electronic equipment. This waste has been nominated as the fastest growing waste globally
(Menikpura, Santo, Hotta, 2014; Islam et. al., 2016; Shittu, Williams, Shaw, 2021), thanks to the growth
of industrialization and digitization.
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The outbreak of coronavirus disease (COVID-19) in 2019 has changed the direction of events globally.
This disease has had major consequences for all sectors of the economy, including the educational,
health and environmental sectors. The imposition of lockdowns and quarantines has caused humanity
to make more and more use of technology and also tic equipment, as schools have taken online courses.
The increased use of these devices is not without environmental consequences. Some of the likely
challenges are the increased import of electronic waste (e-waste) in the form of used electronic devices
and the challenge of disposing of these devices once they reach the end-of-life stage and become
waste.

Global E-waste Monitor 2020, published an announcement saying that in 2019, 53.6 million Mt of waste
electrical and electronic equipment was generated, resulting in a total of 7.3 kg per capita. However, it
is estimated that the overall amount of waste electrical and electronic equipment will increase by 2 Mt
per year. Unfortunately, specialists estimate that the global quantity will exceed 74 Mt in 2030.

Thus the role of the circular economy is to maximize resource efficiency by keeping materials at the
highest value, which can be achieved by reusing, reconditioning, remanufacturing products (Lakatos et
al., 2018). When the product is maintained for as long as possible on the market, then the product has
the highest level of efficiency, so it requires the prioritization of reuse (Rada, Cioca, lonescu, 2017)

The extension of the service life of a product is given by the reuse of waste equipment and its
components.

The reuse action means the recovery of the product at the end-of-use stage and its reintroduction on
the market. (Cioca et al., 2015)

The EU's circular material utilization rate (so-called the circularity rate) in 2020 reached 12.8% which
means that almost 13% of the material resources used in the EU come from recycled or repaired waste.
One of the main barriers that stand in the way of reuse is the way products are collected after they are
thrown away at the end of their lives. These items shall be considered as waste before they are
recovered. These products processed in this way end up damaged and their reuse value is small or not
at all. The first step in a process of preparing for reuse begins with sorting the items to select the items
that are ready for reuse, this process is done through a visual inspection, applying a safety test and a
functionality test after this process follows the deletion of the data from the device and then the device
is disassembled, cleaned and repaired.

This work emphasizes the most significant publications in the field of reference of electrical and
electronical equipment. The study's goal is to examine the role that circular economy practices have in
WEEE reusing.

Methodology

This study addresses a method of qualitative analysis of secondary data from the literature, based on
the criteria for developing a systematic theoretical review. Thus, the process developed by Kitchenham
(2004) of systematizing previous empirical results was followed, applying the following steps: (1)
planning - motivation and protocol; (2) conducting the review - identification the research, selecting the
primary researches, appreciating the value of the researches, filtering the data, and the last phase (3)
describing the effects of the review. To identify the relevant studies, appropriate sets of keywords and
terms were used: reuse, circular economy, repair.

These research models, which contain topics related to the reuse and repair of waste electrical and
electronic equipment, are usually published in journals that have as main topics the environment,
sustainability and sustainability and also waste management. The vast majority of the articles analyzed
most often refer to three processes such as collecting, preparing for reuse and redistributing them.

To begin with, a total of 48 scientific articles were identified following the assignment of keywords. The
first filter applied was the one represented by the year of publications, the interval 2017 and 2022 was
chosen. As a result of this filter, 46 items remained. The second filter selected was the document type
filter, where only the items as a document type were selected and 34 items remained by selection.

The last filter applied was the one represented by the category Web of science where we chose the
categories Environmental Engineering Environmental Sciences, Technology Green Sustainable
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Science, Environmental Studies following this filter remained a number of 21 articles relevant to our
studies.

Table 1 lists the 21 articles that have been studied in depth and figure 1 shows the number of articles
published per year, where in 2021, following the selections, 5 articles were published, in 2020 4 articles

were published and in 2017, 2018, 2019, 2022 3 articles were published each.

Table 1. Studied articles

2022 2021 2020 2019 2018 2017

Andersen, T. Pérez-Martinez, |Johnson, M., Cole, C., Zacho, K. O., Parajuly, K., &
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parative study |C., Rodeiro-Igle- | Fitzpatrick, C. gasam, A, M., & Mosgaard, |Potential for circu-
of national var- |sias, J., & Soto, |(2020). A prepara- |Cooper, T., & |[M. A. (2018). lar economy in
iations of the B. (2021). Life tion for reuse trial | Singh, J. Constraints and | household WEEE

and Consump-

sources, Con-

varia. Journal

search Tool For

European cycle assess- of washing ma- (2019). An as- |opportunities for | manage-
WEEE di- ment of repur- | chines in Ire- sessment of integrating prepa- | ment. Journal of
rective: manu- | posed waste land. Sustainabil- | achievements |ration for reuse in | Cleaner Produc-
facturer’'s electric and ity, 12(3), 1175. of the WEEE |the Danish WEEE |tion, 151, 272-285.
view. Environ- | electronic equip- Directive in management sys-
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search, 29(14), | tainable Produc- archy: experi- |13-23.
19920-19939. |tion and Con- ences in the
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ment, 87, 417-
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Peird, L. T., Hischier, R., & |Boldoczki, S., Tho- | Messmann, L., | Bonoli, A., Dolci, |Parajuly, K., &
Fernandez, B. |Boni, H. W. renz, A., & Tuma, |Boldoczki, S., |N., Foschi, E., Wenzel, H. (2017).
G., & i Durany, [(2021). Combin- | A. (2020). The en- |Thorenz, A., & |Lalli, F., Prand- Product family ap-
X. G. (2022). ing environmen- | vironmental im- Tuma, A. straller, D., & proach in e-waste
Investigating a |tal and eco- pacts of prepara- | (2019). Poten- |Zanni, S. (2018). | management: a
repair work- nomic factors to |tion for reuse: A tials of prepa- | End Of Service conceptual frame-
shop: The re- |evaluate the re- |case study of ration for re- Scenario For Uni- | work for circular
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Barce- equipment-a of Cleaner Produc- |tion points in Recovery And
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179. Recycling, 166, duction, 211, And Urban Min-
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Rudolf, S., Shittu, O. S,, Poppelaars, F., Kim, B., Az- Coughlan, D., Arp, H. P. H.,
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The environmental aspects of extending the life cycle of waste electrical and electronic equipment
received the most attention in the revised articles. Also, the articles with the theme of preparing for reuse
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received quite a lot of attention in the articles we analyzed. Unfortunately, there are few studies in areas
related to the design of equipment or the environmental impact of waste electrical and electronic
equipment.

Most of the papers have as their main topic the analysis of the challenges between variables and
concepts and also to capitalize on the benefits of the circular economy.

Few articles aim to provide methodologies, indicators, guidelines or to compile practical solutions to the
problems faced by the field of e-waste and electro-nice management, especially in the reuse and repair
phase. So most of the publications stagnate at the theoretical level, while a small part of the attention is
paid to the design of solutions and applications in the analyzed field.

Discussion and conclusions

Our review outlines the importance of activities in the reuse sector of waste electrical and electronic
equipment. In order to make this sector as efficient as possible, it is necessary to regulate the activities
of re-use and preparation for re-use. This waste electrical and electronic equipment has a lot of valuable
materials from which secondary raw materials can be obtained. Such losses of raw materials endanger
the next production of electrical and electronic equipment. The inclusion of circular economy principles
in the field of electrical and electronic waste therefore leads to the most effective implementation of
environmental protection.

Despite the fact that the first article chosen was from 2017, the number of publications began to increase.
The circular economy has begun to grow considerably in recent years, bringing a dominant significance
in vis-a-vis sustainability flows. In general, the articles have appeared different magazines such as
Sustainable Production and Consumption, Journal of Cleaner Production, Resources, Conservation &
Recycling, Sustainability, Journal of Industrial Ecology Wiley, Environment International, Waste
Management.

WEEE is a research and development framework in both developed and developing countries. Most of
the articles aim to analyze the challenges or correlations between variables and concepts or to quantify
the impacts of the circular economy. Few articles aim to provide methodologies, indicators, guidelines
or to compile practical solutions to the problems faced by the field of e-waste management, especially
in the reuse and repair phase.

The effective implementation of the way of prolonging the life cycle through reuse and of the legislative
frameworks leads to the mitigation of the generation of waste electrical and electronic equipment even
during some disturbances such as the COVID-19 pandemic.

However, this work could be a start for researchers or for legislative frameworks to understand how
important it is to extend the life cycle of a product by reusing and repairing it.

Most of the articles aim to analyze the challenges or correlations between variables and concepts or to
quantify the impacts of the circular economy. Few articles aim to provide methodologies, indicators,
guidelines or compile practical solutions to the problems facing the field of electrical and electronic waste
management, especially in the reuse and repair phase. So most of the publications stagnate at the
theoretical level, while a small part of the attention is given to the design of solutions and applications in
the analyzed field.
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Abstract

Purpose — The paper analyzes the possibility of introducing Agile principles and practices in higher
education institutions. This concern stems from two main factors: on one hand, the demonstrated effi-
ciency of Agile methodologies when implemented by remote teams and on the other, the growing de-
mand for digitalization in all aspects of daily life.

Methodology/approach - A gualitative and ongoing longitudinal study was conducted, which used fo-
cus groups of students from the University of Petrosani.

Findings — The results of the study highlight a difference between the results obtained when applying
the Waterfall approach to the educational process and the Agile methodologies. The differences mani-
fested in the organizational approach, the way that courses were held and the overall results obtained
by the students.

Research limitations/implications — A quantitative study will follow the qualitative one to find a clear
demarcation between Waterfall and Agile in education in terms of performance for a sustainable devel-
opment of hybrid HE.

Practical implications — It is relevant to look at the ways in which HE can be managed from a project
management perspective and identify the best suited alternative that can fit the requirements in the
current socio-economic context.

Originality/value — The paper proposes an approach to the adaptation of Agile for software develop-
ment in the context of HE.

Key words: Higher education, digitalization, hybrid

Introduction

Project management tools and practices have proven useful for hybrid working arrangements and have
the potential ability to answer both the challenges as well as the opportunities of the current context
where Higher Education institutions are looking for solutions to digitalization and a transition to a hybrid
form of education. Given this aspect, it is relevant to look at the ways in which Higher Education can be
managed from a project management perspective and identify the best suited alternative that can fit the
requirements of these institutions in the current socio-economic context.

The research introduces a series of notions and approaches to make it possible to create an analogy of
the didactic activities deployment in Higher Education (HE) with software development lifecycles
(SDLC).

The research is justified by the current trend of HE transformation and digitalization after the pandemic
period. Thus, we must admit that the traditional, classic teaching identified with the linear, sequential
approach of SDLC did not find us prepared for the changes and challenges brought by the pandemic.
As any experience must be used for development, we look at how we can integrate this experience and
turn it into something useful and valuable from the perspective of a hybrid, adaptive and flexible HE
context.

The paper analyzes the possibility of introducing Agile principles and practices in Higher Education
institutions. This concern stems from two main factors: on one hand, the demonstrated efficiency of

91



Agile methodologies when implemented by remote teams and on the other, the growing demand for
digitalization in all aspects of daily life. The study aims to also identify the key differences between the
usage and implementation of regular education practices and adoption of Agile inspired methodologies.

The paper presents in the Literature review section the analogy with the SDLC, that was the basis of
our approach, and the trends towards Agile approaches in education. Then, following the focus group
application in Materials and methods section, Waterfall vs. Agile in hybrid HE Section highlights the
usable elements in the deployment of courses with digitization components, concluding with the fact that
we must continuously adapt to stay competitive in any field.

Literature review

The evolution of education on the four levels, from Education 1.0 to Education 4.0, was achieved in
parallel with the evolution of technology, initially by integrating the specific elements of Web 1.0 and
Web 2.0, and currently the trend is to link Education 4.0 to Industry 4.0 as shown in Figure 1.

Computer based training Blended learning

© Web based training : Social and virtual learning :

: Massive Open Online * Highly influenced

5 5 . Courses (MOOC) * by Industry 4.0

i Web1.0 i Web2.0 : ;

1960 1995 2010 Today )
_______________________________________ >

Early Technology : : i .

in Education Education 1.0 Education 2.0 Education 3.0 Education 4.0

L I J

F g F g
Waterfall SDLC Agile SDLC

Fig.1. Education 1.0 towards 4.0

An extremely important milestone in the evolution of education were MOOCSs, which existed before the
pandemic period, and thus made a substantial contribution during the pandemic both as an alternative
educational support and as an experience to learn from. The pandemic meant a pause for reflection for
humanity. On the one hand, a conclusion could be that a better use of resources would be needed in
any field, implicitly also in education, which should be much better related to the real needs of the society
currently in Industry 4.0. However, another important problem rediscovered during the pandemic period
is that man needs to interact with other people. Therefore, the digitalization of education must be done
with great care to maintain human contact through which society has evolved so far. Speaking of the
evolution of technology, we also pointed out the usefulness of SDLCs in Education.

The literature shows that there is interest in approaching Agile principles in education, demonstrated by
the publication of the Agile Manifesto in Education (Kamat, 2012) and the application of Agile principles
in learning (Lang, 2017). Stewart et al. (2009) showed how agile methods can be applied to many
educational projects.

The effectiveness of Agile methodologies applied in online courses was discussed by Noguera et al.,
(2018). Ahmad et al., (2014), and Heikkila et al., (2016) report the use of Agile tools like the Kanban
board in project-based learning (PBL). O. Meerbaum-Salant and O. Hazzan (2010) present the
implementation of the “Agile Constructionist Mentoring Methodology” in high school.

The proof of the need to understand agile methodologies is given by the studies that show the fact that
the curriculum is updated accordingly. (P. Maher., 2009)

Concerning one of the Agile methodologies, Scrum, there are scientific papers that tried to underline the

power of Scrum in education (Zorzo et al., 2013). T. de Jager, (2015) presents the application of the
Eduscrum method.
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Scrum is mostly adapted in development of projects in undergraduate and graduate levels (R. Romeike
and T. Gottel, 2012), (Missiroli, 2017), (Dovleac et al., 2018), (Fuad et al., 2022), but Scrum can also be
used in HE projects (Von Wangenheim et al., 2013) and (Steghofer et al., 2017). Also, Scrum was used
as a management method in interdisciplinary educational settings (Gestwicki & McNely, 2016) and to
teach different subjects (Ringert et al, 2017). Duvall et al. (2017) implemented Scrum methodology in
classroom management procedures and Grimheden, (2013) showed that Scrum methodology
determined the students to achieve better results.

There are analyzes that compare Agile methodologies and plan-driven practices (P. Rundle and R.
Dewar, 2006), respectively Agile methodologies and Waterfall methodology, showing that each of the
two approaches has advantages that must be taken into account. There is even a statement made by
Missiroli, (2017), according to which "teachers should try to introduce Agile concepts and
methodologies, as they might become dominant in the next future", but also a conclusion regarding the
introduction of a hybrid methodology, referred to as "Waterscrum" as the first step towards a complete
acceptance of Scrum or Agile methods, highly influenced by Industry 4.0 towards Education 4.0.

Materials and Methods

The research methodology is presented in Figure 2, and it can be noticed that it has a strong starting
point from the literature review - that highlights the previous approaches on Waterfall and Agile in
education and also the values of SDLCs that can be used in education. Based on these, the applied
research using the focus group technique provided results regarding the usage of Waterfall versus Agile
approach. These, together with the ARACIS standards, have led to the proposal of an approach to
deploy teaching activities based on Agile for hybrid HE.

Literature
review
\ SDLC analogy with Qualitative research ARACIS guality standards with the use
education projects “| based on focus group of specific electronic, computer and
l synchronous communications resources
, l

Waterfall vs Agile in Education

Fig. 2. The research methodology

For the research, the qualitative research tool known as the focus group was implemented in order to
analyze the results obtained when using a Waterfall based approach versus an Agile approach in
teaching higher education courses. Focus groups have been identified as a reliable source of obtaining
data from participants, given the interactions between participants that can elicit data and ideas which
might not be uncovered in traditional one-on-one questioning (Plummer-D'Amato, 2008). Furthermore,
focus-group interviews, due to its dynamic has often deeper and richer interactions which in turn
generate a larger range of data (Rabiee, 2004). Regarding the homogeneity of the focus group and the
number of participants, it has been noted that although usually people with similar characteristics are
part of the focus group, this is not necessarily relevant or mandatory in all cases, and the decision is
highly dependent upon the purpose of the research project (Cameron, 2005). The rule of thumb
regarding the number of participants has been pinned down to six to eight participants but the size has
been observed to vary from three to twelve participants (Plummer-D'Amato, 2008).

In the case of the current research a total number of 24 participants have been part of four focus groups,
each focus group containing six members. The participants were students from two bachelor programs
at the Faculty of Mechanical and Electrical Engineering, in the field of Computer and System’s Control
(Computer Science and Applied Automation). Each bachelor study field had two focus groups, one
debating the role, relevance and usefulness of Waterfall based learning and the second one focusing
on the same aspects but in the case of Agile driven learning. The moderator for these focus groups has
been the teacher that has worked together with the students and held courses for the Project
Management discipline that they studied according to the curriculum.
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Based on the results obtained by the focus groups and the discussions, along with results obtained by
other research and examined during the literature review part of the paper and the quality standards
established by ARACIS, the premises for a methodology for planning and delivering courses at HE level
have been sketched as it can be observed in Figure 2.

The set of metrics that were used in order to evaluate the results of the conducted activities were based
off the metrics described by Missiroli et al, which in their research examined the effects of Waterfall and
Agile methodologies on organizing learning activities in the case of K-12 education (Missiroli, Russo, &
Ciancarini, 2017) but for the case of the current research these were adapted to fit the qualitative aspect
of the latter, as it can be observed in Figure 3.

¢ Number of User Stories completed/functional and non-
functional requirements completed

.

* Product owner evaluation of project requirements met
¢ Scrum master evaluation of team interactivity and efficiency
e Team self-evaluation

s Score

 Overall evaluation of final product and its presentation
e Test score

Fig. 3. Metrics

As it can be observed the metrics were concerned not only with the overall product but also the progress
and the satisfaction and efficiency of the development team. The main concern in the case of the paper
was not just the delivery of a qualitative product but also the experience of the participants and
understanding how each development approach can serve them better.

Warterfall vs. Agile in hybrid HE

The Waterfall SDLC is suitable for the first levels of Education in which the contribution of technological
tools was quite low, the implementation in the educational process did not allow the significant inclusion
of feedback from students, as presented in Figure 4.

A

v

+ ARACIS standards;
+ Industry / business
stakeholders.

¥

Testing

« Syllabus v
« Course outline « Lectures content;
« Laboratory work

Deployment

v

content; :
» Projects. « Teaching resources ¥
allocation and use.

« Teaching and final
evaluation.

Fig.4. Waterfall model in HE

In Agile, even if technology is used to the fullest, the SDLC's scrutiny is driven by the interaction between
all the human actors involved. As shown in Figure 5, in order to carry out the didactic activities for a
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subject, the phases of the Scrum methodology are followed with their customization on specific HE
elements. In each sprint there are tasks to be completed by the students with monitoring by the teaching
staff, who train themselves during this period. The obtained results are discussed and are derived the
refined requirements for the following tasks.

« Review of the tasks’
accomplishment; 4 Salve tasks by students
« Solutions 5 __.-=~""|guided by teachers
to encountered &
£y
problems

A : r S— ¢ yom— : A
¥ ; ¥ ¥
« ARACIS standards; : Sum up current sprint and « ARACIS standards
« Industry / business evaluate students based « Industry / business
stakeholders. ! on an information system stakeholders:
i for monitoring and « Feedback from
| continuous grading students
¥

Current work tasks in
sprints based on training
programs for teachers to
include digitization

Fig. 5. Agile model in hybrid HE

An important difference between the two approaches that can be observed in Figures 4 and 5 is that if
in the case of the Waterfall approach the level of knowledge is tested only in the last stage - deployment,
in the case of the Agile approach there are two points at which the student’s level of knowledge and
comprehension is tested, in the test phase and in the deployment phase. This can be a starting for a
better understanding of the overall performance obtained by the students.

Results

The conducted research can be summarized according to the main parameters as follows: the object of
the study was the results obtained by groups of students which followed a Waterfall based approach to
learning versus the students that followed an Agile based approach; the purpose of the study was to
have an overview of the effects of Waterfall and Agile based learning approaching in HE project-based
learning environments; the quality focus consisted of the results obtained by the students with the
perspective of both teacher and student perception; the context of the research is applying various
development methodologies in order to test relevancy for learning in the case of HE institutions.

Although the main concern of the focus group is to identify the participant’s perception regarding a topic
and not to obtain a consensus amongst these, the focus groups have unanimously identified Agile based
approaches to learning and teaching as more efficient and better fit for the needs of today’s generations.
The participants also believed that the digitalization effort is a positive aspect of education and can yield
plenty of benefits although some drawbacks were identified as well. These concerns could be addressed
at least partially by the guidelines provided by ARACIS given the digitalization requirements in HE
institutions given the type of subjects and the content that is considered to be taught in a hybrid manner.

The highest level of satisfaction in the case of participants was obtained in the teams that followed the
Agile SDLC to their projects and the learning process. These two teams managed to get more work
done, have had better results in terms of test scores to test their level of knowledge regarding the Project
Management subject, and have emphasized the satisfaction obtained from reaching several small goals
and being able to focus on small chums of work with constant feedback, rather than the teams working
with the Waterfall SDLC.

The results of the research are in conformance with those of other research conducted on the topic, in
terms of the positive feedback provided by both parties (students and teachers) when organizing the
learning process in a modern, hybrid and digitalized way, thus showing a clear tendency towards
embracing new technologies and methodologies in the educational context.
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The results of the focus group together with those of similar previous research created the premises for
further development of the research, by analyzing the use of the two methodologies (Waterfall and Agile)
for the preparation of teaching activities.

Discussion and conclusions

The results of the study highlight a difference between the results obtained when applying the Waterfall
approach to the educational process and the Agile methodologies. The expected differences manifested
in the organizational approach, the way that courses were held and the overall results obtained by the
students - both as grades at the end of semester but also as projects and assignment created by them.
Some of the most significant differences included aspects such as: a different approach to organizing
the content of the course through multiple sprints rather than following a traditional syllabus and course
outline, the usage of assignments in a modular form rather than delivering a number of courses for each
lesson and measuring final results. A quantitative study is expected to follow the qualitative one
conducted in the current research paper.

In the current context where a transformation of education towards a hybrid HE is expected, and which
will have to represent, for at least a period of time, a new stable state of the educational system, it is
very important that the changes made are well founded and sustainable and do not cause uncontrollable
instabilities. The educational system of a nation represents the brain of that nation, and what we witness
these days should be treated with the same care, thoroughness and precision as a “brain surgery”.
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Abstract

Purpose — The scope of this study is to validate the importance of circular economy education
in Romania.

Methodology/approach - The method used to explore the topic is primary data collection
approach and documentary analysis. This extensive research used the questionnaire as a tool
for collecting respondent’s views. The aim of the questionnaire what to outline the knowledge
towards circular economy and sustainability.

Findings — Among the respondents an average level of knowledge was identified. Education
models have to be interactive, adapted to the field of learning and based on collaboration be-
tween public and private institutions. Target of the Sustainable Development Goals 4 (SDG 4)
develop responsible consumption. Target of the SDG 12 is responsible consumption and pro-
duction.

Research limitations/implications — Future research may determine education models
based on the characteristics presented in this paper.

Practical implications — Educating consumers would provide information and raise aware-
ness. Hence, the circular model is accepted and a sustainable lifestyle is created.

Originality/value — starting point for the development of circular economy education methods
Key words: Circular Economy, SDG, Education

Introduction

The COVID-19 pandemic has created considerable challenges that weakened the achievement of the
sustainable development goals defined by the 2030 Agenda (Cheng et al., 2021). However, on a more
positive note, it has also offered a clean sweep. The world can benefit of this opportunity by considering
more sustainable approaches (Leach et al. (2021).

Circular economy is a sustainable approach that supports the objectives of the SDGs. Of the 17
established goals, the circular model contributes to SDG 12 the most (Hofstetter et al., 2021). This goal
refers to responsible production and consumption. However, one should distinguish between the goals
that the concept influences or is influenced by. Undoubtedly, the implementation of the circular model
has a positive impact on responsible production and consumption, but the question is which objectives
have to be fulfilled first to successfully implement the model. Accordingly, this paper aims to highlight
the importance of SDG 4 (quality education) before the circular economy implementation.

Starting from the premise that responsible consumption is contingent on consumer education, this paper
seeks to validate the importance of circular economy education. Accordingly, the first objective of the
paper is to determine the current level of awareness of the circular economy. The second objective
deals with the characteristics of efficient education models. Finally, the paper illustrates the relationship
between education and circular economy.
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Literature Review

Romania is battling to implement circular economy practices. Other European Union (EU) countries are
much ahead on all levels and in all fields (Marino and Pariso, 2020). For Romania to reach the level of
other EU countries, it has to determine an appropriate legislation, encourage innovative ideas, define
long-term solutions and last but not least, educate participants (Vermesan, Mangau and Tiuc, 2020).

The circular economy (CE) is considered to be a long-term recovery strategy that generates
environmental, economic and social advantages (Ellen MacArthur Foundation, 2020). Unlike the linear
economy model, where the products proceed only one direction from the producer to the customer, in
the circular economy the goods flow is bidirectional. Thus, products or materials come back to the
service provider, product, or part manufacturer. Moreover, the bidirectional movement is carried out as
often as possible for each product or material. (Ellen MacArthur Foundation, 2013). Consumers play an
essential role because they are responsible with returning the products in order to preserve circularity.
Therefore, it is fundamental to provide information and education to customers regarding the circular
principles (Vehmas et al., 2018).

The importance of education is even included in more current definitions of the term CE. Thus, education
is just as relevant as products’ design in reaching the circularity of the products (Suarez-Eiroa et al.,
2019). Education is meant to pass on knowledge, experiences, and values from generation to generation
with the intention of ensuring human progress. Because of this, education must be moral to fortify
sustainable development. Lack of education leads to less knowledge and diminished
understanding of moral principles. Thus, people are tempted to resort to immoral measures
and corruption is encouraged. Furthermore, a high level of corruption decreases the degree of
economic and human development (Busoi, 2015). Education and technological innovations are the
foundation of a social transition towards ecological behavior. It also contributes to the achievement of
all sustainable development objectives (Dong et al., 2021).

Consequently, consumer behavior has a vital role in Romania’s transition towards circular economy.
Only if the consumers behave in line with the defined norms of the circular model, they may benefit of
the concept’s advantages. However, the biggest impediment is not the lack of desire to behave circular,
but the absence of information. Therefore, consumers have to be educated for them to accept business
models based on the circular economy (Lakatos et al., 2018).

Methodology

This paper is based on qualitative research. First, a survey, in the form of an online questionnaire, was
addressed to people living in Romania. Respondents were chosen randomly. The number of
respondents is 201. This research is ongoing, and this paper presents the intermediate results obtained.

The outcomes of the questionnaire were analyzed by a statistical software. Following, based on the
documentary analysis, we defined characteristics of efficient education models and designed a
framework based on specific targets of SDG 4 and SDG 12.

Results and discussion

The first objective of the study is to distinguish the respondents’ level of knowledge and involvement in
the CE. According to the survey, about 50 percent of the respondents are aware of the term circular
economy, Figure 1. Generally, respondents over 45 years old are familiar with the term. The most
informed age category, with 80 percent affirmative responses, is category 55 — 65 years old. Contrarily,
the least informed age category is 34 — 44 years old.
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Figure 1. Knowledge of the term circular economy

In terms of involvement level, Figure 2, most of respondents are eager to adopt a circular behavior. Age
category 55 — 64 years old has the highest level of involvement, not just knowledge. Even though age
category 65 or above years knows the circular economy term, it has on average the lowest level of
involvement and the most divided opinions. It can be noted that age categories with low degree of
knowledge have also a lower degree of involvement. This, however, is not applicable for the youngest
generation. Respondents under 18 years old are shown to have an extremely involved circular behavior,
even if their knowledge level is average.
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Figure 2. Involvement level in Circular Economy

From the length of the boxplots, a similar involvement level can be seen at the two youngest age
categories. Even though these categories have an above average involvement level, about 50 percent
of the respondents do not know the concept of CE. These categories together refer to Gen Z generation.
Likewise, the next two age categories, 25 — 34 and 35 — 44 years old, have a similar involvement level.
The means and the length of the boxplots are almost equal. These categories together refer to
Millennials generation. In the same way, age categories 45 — 54 years old and 55 — 64 years old have
similar involvement pattern. These age categories are Generation X. Consequently, the result indicates
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similar involvement level across individual of the same generation. Accordingly, education models
should be developed by considering the generation they are addressed to.

Concluding the obtained results can be systematized:

1. Education models must be developed over generations depending on age due to different
involvement.

2. Motivating young people under the age of 18 to get involved in education to strengthen the great
desire to apply the principles of the circular economy.

3. Application of CE norms in a unified way at the national level by observing the principles of
sustainable development.

4. The concept of the circular economy is known by the respondents and there are different
implications.

5. The CE concept is intended to be applied by the respondents. The respondents of the
guestionnaire are willing to join the effort to reduce waste and protect the environment. These
objectives are among the objectives of the circular economy.

The characteristics of efficient education models

The second objective of the study seeks to identify the characteristics of efficient education models. The
introduction of circular economy lectures in education institutes is essential to encourage the concept
and to spread the principles. For the student to better understand the concept, the learning materials
should be adapted to the field of study. Furthermore, the collaboration of the educational institutions
with the government and practices stimulates the CE mindset and eco-responsible behavior (Serrano-
Bedia and Perez-Perez, 2022). Hence, sustainable companies may offer internships or Open Days so
that the students learn how the closed-loop model is implemented on different sectors and to see what
actual impact consumers’ action may have. However, a precondition for this scenario is that companies
do have a responsible behavior. Some scholars point out that the role of private sector is even more
important than the role of the education institutes in developing the concept (Kirchherr and Piscicelli,
2019). In addition, the use of games as educational tools can aid the recognition of relevant actions.
The dedicated boardgame determine participants to become aware of problems such as solutions raised
by the CE (Whalen et al., 2018). Beside the traditional courses, the introduction of more interactive
learning methods was found effective. Digital tools were found to facilitate the collaboration and to
encourage the transition towards circular practices. Moreover, digital options offer participants the
possibility to learn at its own rhythm, at any time and place. However, the interactive approach is based
on the partnership between public and private institutes (Turkeli and Schophuizen, 2019).

The third objective of this paper is to illustrate the relationship between education and circular economy,
Figure 3. Undoubtedly, all targets of the SDG are critical for the sustainable development. However, we
will focus on certain targets.

Responsible consumption, as part of SDG 12, is a requirement of the circular economy. Principles of
the circular economy are elimination of waste and pollution, regeneration of nature and circularity of
products and materials (Ellen MacArthur Foundation, 2013). These are expressed by target 5 of the
SDG 12: “By 2030, substantially reduce waste generation through prevention, reduction, recycling and
reuse”. However, as it was discussed by scholars, these actions involve responsible consumers
because they have to return the products. Consumers are prepared to return products only if they are
aware of the benefits. Therefore target 5 of SDG 12, is directly influenced by target 8 of SDG 12: “By
2030, ensure that people everywhere have the relevant information and awareness for sustainable
development and lifestyles in harmony with nature”.

Moreover, a precondition of awareness and information existence is education. This builds a habitat
where the circular economy can prosper. Individuals have to be educated from the role of the worker
and citizen. Target 4 of SDG 4 refers to the position of the employee: “By 2030, substantially increase
the number of youth and adults who have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship”. By having relevant skills and decent jobs, employees
are motivated to engage in sustainable development. Companies have to invest in quality education
methods for the staff to have knowledge in the circular economy (Schroeder, Anggraeni and Weber,
2019). Likewise, entrepreneurship can develop innovative technologies, which can help with interactive
learning methods. Target 5 of SDG 12 that individuals is presence of skills, abilities, and capacities.
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Similarly, the individual's position of engaged citizenship has an influence on SDG 12, target 8.
Information and awareness can prosper only if the consumer acknowledge cultural diversity and peace
because these are indicators of a united society. In this manner, consumers put aside individual benefits
in favor of collective good and adapt a sustainable lifestyle.

SDG 4.4. By 2030, substantially increase the number
of youth and adults who have relevant skills,
including technical and vocational skills, for /

employment, decent jobs and enfrepreneurship I SDG 12.8. By 2030, ensure that people everywhere

have the relevant information and awareness for SDG 12.5. By 2030, substantially reduce waste

through p tion, reduction, recycling
and reuse

sustainable development and lifestyles in harmony |~ | ¥
with nature

SDG 4.7. By 2030, ensure that all learners acquire
the knowledge and skills needed to promote
sustainable development, including, among others
through education for sustainable development and
sustainable lifestyles, human rights, gender equality,
promotion of a culture of peace and non-violence,
global citizenship and appreciation of cultural
diversity and of culture’s contribution o sustainable
development

Figure 3. The framework of the relationship between targets of SDG12 and SDG4

Conclusions

The COVID-19 pandemic marks the beginning of a new era. Old challenges become more prominent
and new mentalities arise. It is important to create a strong foundation in circular economy education in
order to successfully implement to deal with the challenges that the future holds (Ambrus et al., 2018;
Taucean et al., 2019). At the basis of implementing the closed-loop concept, information needs to be
provided and awareness has to be raised. Sustainability and the circular economy must become a
normality for all individuals (Cioca et al., 2019). Through this way, consumer can adapt responsible
behavior.

Among the respondents an average level of knowledge was identified. Looking at the involvement level,
we can draw the conclusion that individuals in Romania desire to have a circular behavior. These results
reveal that there is interest, but also lack of education.

In terms of efficient education models, it has been identified that circular economy education models
have to be interactive, adapted to the field of learning and based on collaboration between public and
private institutions. Also, interactive methods such as games or digital tool have been proven successful.
Furthermore, the respondents’ involvement level can be categorized based on generation. Education
models should consider which generation they are addressed to.

Last but not least, this study illustrated the relationship between targets of SDG 12 and SDG 4.
Responsible consumption can be achieved only if consumer is informed and aware of the sustainable
development and lifestyle. However, this implies that the consumer is educated as a worker and as a
citizenship to behave responsible.
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Abstract

Purpose — This paper considers the importance of external communication at the level of pre-university
education institutions in Romania and aims to identify the aspects that disrupt the external
communication process of educational institutions, on the one hand, and the aspects that have
influenced the communication process during the pandemic and its consequences, on the other hand.

Methodology/Approach - The sampling method chosen was random sampling combined with purpos-
ive sampling for respondents from pre-university educational institutions. The questionnaire was applied
to teachers in pre-university education.

Findings — The findings of this study revealed that the school formally establishes its communication
relationship with its partners, but teachers are not specifically trained by the school through training
programs. On the other hand, a problem of pressing topicality and complexity was not only the commu-
nication between the school and the higher institutions, but also that with the family or the community
during the exceptional situation established in the context of the COVID-19 pandemic.

Research limitations/implications — The limitations of this research come from the fact that the an-
swers collected are only from teachers whereas the family or community members’ opinions are not
captured.

Practical implications — These conclusions show that the school is the one that must reach an under-
standing of the different environments, experiences, values, cultures, religions and other factors that
could affect the communication relationship with the family and the community. It is clear that the school
staff also need communication skills for effective communication. The communication channel must be
modern, efficient and as personal as possible.

Originality/value — The conclusions and recommendations may be used by representatives of educa-
tional institutions and could be part of the preparation for future potential crises and significantly contrib-
ute to improving management by developing effective communication skills.

Key words: communication, management, pre-university.

Introduction

All the changes that take place at the level of societies at political, social and economic level and the
way they are reflected influence the activity of the educational institutions. Thus, they need to reconsider
themselves from an institutional and organizational perspective, adopting a different approach, with
greater openness and transparency towards civil society and partners.

The school is an open evolving system - a dynamic environment in which different expectations and
roles of educational actors meet. As a result, each educational institution must have a communication
strategy, built on the objectives and responsibilities of the school, as an essential part of the overall
strategy. External communication should not be the exclusive task of the manager. It should be the
product of teamwork of all school staff. The reality reveals that, at the level of pre-university education
institutions, there is no department of communications with the external public. Therefore, this task is
taken over by the principal, in the vast majority of cases, or by one of the teachers, usually a board
member, who has basic communication skills.
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In the context of the pandemic, the process of external communication at the level of the pre-university
education system has been subjected to a new wave of challenges that, in fact, the whole society has
faced. Under these conditions, educational institutions have had to resort to communication media that
were not formalized before. Their potential has now been proven, and schools have taken advantage of
these means of communication in order to keep in touch with students, their families or the community.
In what concerns communication with the coordinating institutions, the already used communication
channels were kept, to which the mass media were added.

Communication during the crisis was the most important role of the manager, through which he “guides
people and helps them stay united” (Petriglieri, 2020). Marsen (2020) noted that crisis communication
must address both crisis management during the crisis and reputation management after the crisis.
Fernandez and Shaw (2020) recommended that academic leaders focus on best practices, try to see
opportunities in crisis, communicate clearly, connect with others.

Following these events, the importance of a strategic plan for the communication process was
highlighted together with the existence of a communication map to support the educational process,
ensuring its continuity and eliminating most of the disruptive factors.

Methodology

Through the methodology used, this research achieves the theoretical foundation of external
communication within educational institutions, starting from the hypothesis that there are aspects related
to organizational communication that can be improved in order to increase their performance.

Researchers E. Rogers and R. Agarwala-Rogers (1980) consider communication as the fundamental
process leading to the harmonization of an institution. Communication is the tool that has the role of
relationship, institutional integration, control and coordination, adaptation of the organization to the
external environment.

The research is based on three functions of communication that were subjected to this analysis: the
function of regulating basic activities, the function of maintaining organizational communication and the
function of innovation of organizational communication.

The regulatory function of the basic communication activities refers to the institutional organization and
includes the instructions, procedures, reports developed to solve the organization's problems related to
the communication process. The efficiency of the use of the regulatory function of the basic activities
regarding communication is reflected in the smooth running of the activities specific to the organization
and in ensuring the conditions necessary to increase the performance of school organizations.

The function of maintaining organizational communication has the mission of ensuring the functioning
conditions of organizations in the relationship with the family and the community. This is manifested
through the establishment of rules and policies of organizations.

The innovation function of organizational communication is extremely important to establish the school's
long-term vision and strengthen the school's position in a highly challenging educational market.

The innovation function of organizational communication requires the institution to be open to the
suggestions made by direct and indirect beneficiaries, the family and the community, and to put into
practice the ideas that can contribute to increasing the performance of the communication process.

The general objective established was to identify the deficiencies of the communication process at the
school level, with an impact on external communication.

The research sought to formulate some value judgments on the teachers' perception of the predominant
functions of external communication at the level of pre-university educational institutions. Two specific
objectives were derived from this objective:

S0.1 Knowing the teachers' perception about the predominant functions of external communication at
the level of pre-university education institutions and

S0O.2 Knowing the teachers' perception regarding the elements of external communication at the level
of pre-university education institutions.
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The instrument used was the questionnaire, structured on items with answers on a Likert scale, ranging
from one to five, where number 1 represents "Total Disagreement” and number 5 represents "Total
Agreement".

Internal consistency testing related to the considered variables was carried out using the Cronbach
Alpha coefficient (Jaba & Grama, 2004). This set of variables is characterized by a Cronbach's Alpha
factor value of 0.982.

Findings

The items were constructed in the form of statements with the help of which it is possible to quantify the
importance given by teaching staff to the predominant functions of external communication at the level
of pre-university educational institutions.

The items captured aspects related to:

— the quality of messages used in communication within the school-family-community relationship
includes the characteristics of an effective message: clarity, coherence and completeness;

— the types of message transmission channels and whether new technologies are used to make
information transmission time more efficient;

— the presence of feed-back in formal communication within the school-family-community
relationship;

— message encoding/decoding activity; the ease with which the messages received by the school
organization from the family and community are understood;

— the availability of sending/receiving messages by the school, family and community, in their
capacity as the main subjects of communication, active during the act of transmitting/receiving
information;

— formulating comprehensible messages for receivers;

— the environment provided by school organizations, favorable for communication within the
school-family-community relationship and oriented towards the exchange of information;

— the school management support of the formation of an environment oriented towards the
exchange of information;

— the efficiency of the communication channels used.
The responses were paired for analysis with the SPSS program.

The analysis showed that, at the level of communication functions, there are aspects that can be
improved, especially in the function of maintaining organizational communication and the function of
innovating organizational communication. Better results were obtained in the communication regulation
function, being able to conclude that the school establishes its communication relationship with its
partners at a formal level.

Another conclusion is that teachers are not specially prepared for the field of communication by the
school through training programs. The respondents believe that, at the school level, there is an
openness for external communication with the family and the community. On the other hand, the
preference for the managers’ formal side of communication with the family and the community was
highlighted, although informal communication predominates at the school level.

Discussion and conclusions

During the pandemic, when the school was unprepared for such a situation, the school management
was put to a test. Research carried out by specialists in education sciences from the University of
Bucharest showed that teachers had to manage the situation without being supported (neither morally,
nor materially). The differences between the two environments (urban/rural) deepened, the material
aspect of the impossibility of investing in the technology to ensure the continuation of the educational
process had undesired consequences. The function of maintaining communication was the one that did
not work in optimal parameters, and the one of innovation needed financial support for the
implementation of technologies. Managers now had an important role by involving the community in
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supporting schools, and where this was achieved, schools received the necessary support much more
quickly than from the coordinating institutions.

The pandemic crisis highlighted the importance of communication, and the reports that followed
concluded that a rethinking of the communication strategy was needed. Thus, in the OECD guidelines,
instructions are provided for the development of medium-term education strategies and, more broadly,
for the contribution to strengthening the resilience of school systems for potential educational
emergencies (OECD, 2020)

Broad communication of the implementation strategy provides clarity to all policy stakeholders about
several central elements: the objectives, what needs to be done and

how different people can be involved to achieve them, the type of data that can help understand progress
towards goals, and the timing and extent of action to be taken.

The OECD proposes four major directions of action for educational institutions, through which they can
more easily manage crisis situations such as COVID 19. Analyzing these directions of action, one can
see the importance of correct and coherent school communication with higher institutions, family and
community.

The second direction is focused on the involvement of all interested parties in solving the crisis situation.
The four proposed action steps assume types of communication initiated by the school and directed
towards the interested parties, as can be seen in the figure 1.

Action 2.1. Co-
construct the
education
response with key

stakeholders

Action 2.2. Focus

responsibilities of
the stakeholders

on supporting
education
delivery

THE

EDUCATION
STRATEGY

Action 2.4. Adapt
existing feedback
loops to gather
information

Action 2.3. Build
on existing tools
to support
communication

Figure 1 - The Education strategy - (adaptation according to OECD, 2020)

The first step is to build policies following a consultation process with key representatives such as trade
unions, school principals, parents' associations, education and health specialists, through which to
outline a solution adapted to the reality of the stakeholders. The second step refers to the involvement
of all interested parties in the education process, which must be managed by the school, but also
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supported by policies developed by higher fora, especially in areas such as health and safety. An
important step, which fortunately has started be implemented here, is building a system to maintain
contact with partners, through existing communication platforms (applications, school portal,
newsletters, etc.). A final step is the continuous modeling of the school's response according to the
feedback of the interested parties, which involves maintaining communication, requesting periodic
responses from partners with the aim of adapting existing strategies to their needs.

Teachers received help from: "not atall * largely
school principal 10% EEE—— 11
school computer scientist :’”D e )j“_"
co!leagues . 22% I 3%
county coordinating institutions (MEC, 26% EEEE—— 12%
1SJ, CCD, CJRAE) 50% I 6%
private companies ' '
families

Figure 2 — Support received by teachers during the COVID-19
(adaptation according to University of Bucharest - 2021)

One of the conclusions we reached emphasizes the importance of family and community involvement,
which can be achieved through clear and effective communication. Harris and Jones (2020) shared the
same idea, arguing that “creating stronger links with parent/community groups to support families, youth
and children is now a necessity to deal with the many challenges that COVID19 has created. " As shown
in figure 2, community and family involvement were very low in Romania during the pandemic.

Although the majority of teaching staff showed interest in direct communication with quick and lasting
effects, in times of crisis indirect communication is welcome and the current technique manages to keep
the school connected with the family and the community. As a result, in many schools, various activities
(sessions, classes, meetings, etc.) continued to take place online, although not frequently. The
pandemic has forced educational institutions to take a big step towards technology. The Ministry of
Education and many other institutions in the community have invested in connecting schools to the
Internet, in equipping them with specific devices. Apart from this, teachers had to invest in their
professional training in order to be able to use the platforms and programs necessary to carry out their
activity. Families have begun to discover the advantages of using digital catalogs, a project also
supported by the Ministry of Education and currently running only in pilot schools.

Clearly, the field of communication has undergone important changes at the level of educational
institutions, which forces them to adopt a new communication strategy, adapted to new needs.

Considering all these aspects, we can extract the following recommendations:

— The need to draw up a communication map at the level of educational institutions;
— Management improvement by developing the school principals’ communication skills;

— Clear and effective communication maintenance with the family and community, which will result
in more prompt involvement in solving school problems during a crisis.
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Abstract

Purpose — The paper presents a game-based simulation experiment for teaching concepts such as
manufacturing systems to industrial engineering students. The entire approach was agile-based and
used Scrum as a methodology to conduct students’ activities.

Methodology/approach - The methodology proposed in the paper revolves around the concept of us-
ing Serious Games (SG) as an educational tool to study manufacturing systems. First, a SG definition
model is presented. Second, the Lego-based simulation activity for students is described according to
Scrum principles.

Findings — Given the complexity of manufacturing systems, students faced many decision-making chal-
lenges that made them understand the importance of their decisions in the outcome. However, the re-
search showed that the simulation game offered a playful learning experience for the students enrolled
in the course and we suggest that it can also be replicated in other domains.

Research limitations/implications — lack of collaboration with industries in developing Serious Games
for engineering students to get a more hands-on approach when learning engineering concepts.

Practical implications — Due to the increased environmental unpredictability, many of the learning
activities must also be carried out online. Game-based learning and Scrum offer such flexibility for stu-
dents wanting to maintain part of their educational activities online.

Originality/value — Propose a practical exercise using Lego-based software to introduce students to
the development of a manufacturing system and to give a closer look at how manufacturing concepts
apply in real life.

Key words: manufacturing systems, Scrum, Serious Games

Introduction

This article presents the author’s work to develop a gamification framework for conducting training
activities for students enrolled in Economic Engineering in Electric, Electronic, and Energetic field,
Faculty of Management in Production and Transportation, Politehnica University of Timisoara.
Simulation games can be very effective in understanding manufacturing concepts and supporting the
teaching process for engineering students.

Product development concepts such as Agile and Scrum methodology are also considered. Agile
development concepts not only support the way students learn and work, but also encourage problem
solving and teamwork skills. The course activities were guided in an Agile manner, offering students
more autonomy and space to receive constant feedback on their work.

The Computer Assisted Manufacturing course is being taught during the second semester of the fourth
year of the undergraduate Economic Engineering program in the Electric, Electronic, and Energetic field.
The syllabus of this course approaches topics like Manufacturing Systems, Manufacturing Planning,
Models and Modeling in Manufacturing, Artificial Intelligence in Manufacturing, Agile manufacturing,
Optimization using Machine Learning/Artificial Intelligence Canvas and Flexible Manufacturing Systems.
When learning and analyzing manufacturing systems, students are usually limited in learning the
theoretical aspects of these concepts, as most industrial engineering courses are (Yiming, 2021).
Project-based learning or PBL is considered a more suitable approach for industrial engineering
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courses, as stated in (Gani, 2019), but researchers raised several concerns also regarding PBL (Yiming,
2021).

As Yiming (2021) considers, serious games (SG) for higher education have been shown to have a
positive impact on the presentation of complex concepts to students enrolled in engineering programs.
Serious games, also known as Edutainment or Game-Based Learning, are used to teach specific
concepts through gamified exercises and simulations (Yiming, 2021); (Laamarti, Eid and El Saddik,
2014). SGs are attractive for young people and have a low risk of failure, since students practice in a
virtual environment and for short periods of time. Many researchers have already developed models
and frameworks to analyze the opportunities and limitations of educational games, highlighting the
methods in which these games can be structured and used in a way that supports effective learning
(Carvalo et al., 2015). Among the perspectives of defining the concept of SG in the research field, a
common opinion is that SGs are games with several other purposes in addition to providing
entertainment or fun for the user (Laamarti, Eid and El Saddik, 2014). In Figure 1, the author presents
the concept of SGs as a system based on three interconnected pillars, Learning & Teaching, Gaming
and Simulation, centered on the learner, and clearly showing the fact that training simulation, simulation
games and Edutainment are not interchangeable concepts. The Learning&Teaching component
addresses, on the one hand, the point of view of the learners and on the other hand, the point of view
of the instructor.

~ e

LEARNING Y Edutainment ___ 3
TEACHIN ' SAMe

SIMULATION

Figure 1. Serious games definition model

Based on the SG’s definition model from Figure 1, in the present paper the following research questions
are addressed:

RQ1: What kinds of skills are students supposed to develop when using gamification in their learning
activity?

RQ2: Can agile methodologies such as Scrum, improve efficiency and communication in teams rather
than when using traditional project management techniques?

RQ3: How should a serious game be designed to efficiently give engineering students a proper mix
between learning and fun?

Game-like activities in Agile Engineering Education

We can approach the concept of Agile by considering it as a philosophy that supports flexibility,
adaptability, and innovation. Over the past few years, agile has shown its significant support in many
other areas in addition to software development, where it has its roots (Buciuman, 2020). Agile
methodologies are also known as flexible product development. Unlike traditional project management
techniques focused on following the initial plan, agile or flexible methods use several techniques that
allow for a low cost of change (Buciuman, lzvercianu and Seran, 2012). For education, this flexibility
can be related to the teacher’s ability to change his learning techniques and adapt the approach to meet
the diverse needs and abilities of students (Chun, 2004).
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For students studying manufacturing and production systems, it is very common to face certain issues
in understanding concepts such as design or modelling when using traditional lectures and theoretical
explanations (Lugaresi, Frigerio and Matta, 2020).

Gani (2019) summarizes some critical issues that need to be addressed in Engineering Education:

— Technical courses are usually not related to industry topics;
— Students lack practical experience, teamwork experience, and communication skills;
— Teaching and learning methodologies need to be more student oriented;

— Students lack knowledge on the social, legal, and environmental impact of modern engineering
technologies.

Many of the activities in the Computer-Assisted Manufacturing course are project-based and can be
approached using agile practices. These project activities can be designed as serious games that can
provide students with practical application and problem solving skills. Stier (2003) considers that
laboratory projects or other practices that offer students hands-on experiences of industry situations can
also be of great value to students studying manufacturing concepts.

According to Yiming (2021), serious games have already been applied for production planning in
industrial engineering. As benefits of using SG for engineering students, Yiming (2021) highlights:

— practicing the theoretical concepts in a simulated, and safe environment;
— developing skills such as teamwork, leadership, and communication;
— the opportunity to clearly see the impact of their decisions on the outcome.

Using Lego for educational purposes is presented in (Hussain, Lindh and Shukur, 2006) and is based
on the belief that students with a technical background that perform better in mathematics tend to be
more engaged and successful when learning with Lego training. Yiming (2021) lists several engineering
subjects where Lego Mindstorms has been increasingly used as an educational tool, but also states that
there are not many approaches of using Lego for manufacturing systems courses.

Methodology

This paper describes a teaching approach developed during the Computer-Assisted Manufacturing
course. Students enrolled in the course are asked to use Lego Studio Designer software to design a
production system based on the specifications provided by the teacher. As a prerequisite, students
should have the appropriate skills to approach practical engineering problems, although most of the
courses they take during the four years at the university are standalone courses. For this reason, it was
important to offer a more flexible approach that could provide students with the opportunity to nurture
teamwork and problem-solving skills and face production issues in a safe and controlled environment.

The manufacturing project was mainly student driven. Students carried out their activities iteratively
following the principles of agile Scrum methodology. The project goal was to design a production system
in a plant layout with all the features involved in the process. During the development phase, students
were asked to find the best configuration of features in terms of quality, meeting the definition of done
inflicted by the Scrum methodology. The aim was to teach students the process planning using Lego
blocks in a virtual environment.

As in any other type of project, a Scrum project starts by defining the objectives and features of a new
product. The resulting list of features is called Product Backlog. Development is iterative and allows for
constant inclusion of feedback from one iteration to another. These iterations are called Sprints
(Buciuman, 2020). The Scrum framework consists of (Buciuman, lzvercianu and Seran, 2012),
(Pejcinovic, Wong and Bass, 2019):

— A set of roles: Scrum Master, Product Owner, Team Member;
— Four types of meetings: Sprint Planning, Daily Stand-Up, Sprint Review, Sprint Retrospective;
— Artifacts: Product Backlog, Sprint Backlog;

— Commitments: refers to the need of the Scrum Team to support each other and to pursue a
common goal;

113



Figure 2 illustrates the Scrum framework in practice with all the specific elements listed above. A more
detailed explanation of all Scrum features and artefacts can be found in (Schwaber and Sutherland,
2020).

o SPRINT REVIEW DAILY S.CRUI\.’I
SPRINT MEETING MEEJ!NG
RETROSPECTIVE
% Eﬁa MEETING F
® 232
\
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PRODUCT OWNER

8>S
SPRINT '\ = ‘) @
PRODUCT BACKLOG  pacKLOG

PROJECT

SPRINT
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SPRINT RETROSPECTIVE
PLANNING AND FEEDBACK
MEETING DELIVERING

Figure 2. Scrum framework

The person in charge with creating and prioritising the backlog is called the Product Owner. The
Development Team represents another category of roles in Scrum. At the beginning of every sprint,
Scrum Teams will create a Sprint Backlog. The Sprint Backlog is a list of features that the team needs
to complete during a Sprint. Teams are completely in charge of the Sprint Backlog. As stated in
(Buciuman, 2020), the Scrum framework can be used as an effective tool for conducting educational
activities.

The first phase of the project began with the presentation of the features of the future product. The
presentation was made by the teacher, who in this case takes over the role of the Product Owner. The
project the students from the 4" year were supposed to approach consisted of the construction of a
manufacturing unit. The hole project was Lego-based and was developed using Lego Studio 2.0.

Students were divided into Scrum teams of five people each. To have a clear overview of Scrum
artefacts, every team used a Kanban board. For every team, one of the students took the role of the
Scrum Master and she was in charge of keeping the Kanban board up to date and to ensure that all
Scrum-specific meetings are documented, and that work is properly assigned from one Sprint to another.
The Kanban board consists of a set of columns labelled To-do, In Progress and Done. Each User Story
from the Sprint Backlog is assigned to one team member and is placed in the To-Do column. After the
work is completed, the User Story is moved to the Done column. At any given time, every team member
is aware of the status of every feature in the Sprint Backlog. In Figure 3 is an example of a Kanban
board layout developed using Miro.

There were situations where students did not attend any of the Daily Meetings, but this was highlighted
by the fact that they did not complete the activities they assumed they would do during the Sprint. The
topic was discussed during the Sprint Retrospective Meeting. During the Retrospective Meeting, they
managed the situation by themselves, and this was a great opportunity to provide students with more
control over their learning process. The teacher also provided feedback to each Scrum team, regarding
the quality of the completed User Stories, the quality of the Kanban board, and on how the team worked
during the Sprint.

Students had seven weeks to complete the project. Each Sprint lasted one week. The first couple of
Sprints were the most challenging, because students did not yet have enough experience to effectively
estimate the work they can do during a Sprint. This is a process that self-regulates as the Sprints
progress, with students learning to appreciate the work that the team can complete in a Sprint more
efficiently and properly. At the end of every Sprint, students delivered an increment of the manufacturing
process they had to design. The increment consisted of basic elements of a production system, such as
conveyors or robotic cells Lego based, which in the end materialized as a production sequence. Figure 4
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presents a robotic process and workspace, and Figure 5 shows a robotic assembly cell, all representing
increments from different Sprints.

Kanban
Todo 2 In progress 1 Done 1
| As a client, | need a conveyor belt Quality inspection unit Packing unit

| As a client, | need a robotic arm

Figure 3. Example of a Miro Kanban board

Figure 4. Robotic process and workspace in Lego Studio 2.0

Figure 5. Robotic assembly line in Lego Studio 2.0

Working in short time intervals, students received rapid feedback on their work and became more aware
of the impact that every member of the team has on the outcome. Some of them missed several Daily
Meetings and this led to communication issues within the team, but which could be managed during the
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Sprint Retrospective Meetings. The students had the opportunity to reflect on how they performed both
as a team and individually.

Discussion and Conclusions

The first objective of the paper was to identify the skills students can develop using game-like activities
when studying engineering concepts. Following the teacher's observations and the feedback received
from students, using Lego as a main tool for understanding manufacturing concepts, it was easier for
students previously designing other Lego projects and they tended to be more engaged. The general
attitude was positive. By working in Sprints, problem solving skills and improvement in decision-making
could be quantified by measuring specific Key Performance Indicators (KPIs) such as #Team effort, %
Flexibility, or % On-time Delivery. The trend for these KPIs showed better results from one Sprint to
another.

Being a transparent process, Scrum facilitated a clear overview of the process and on the activity that
all students performed during a Sprint, thus motivating students to be aware of their tasks.

Referring to the second research question, we saw that the agile teaching approach involved a lot of
adaptability and allowed both students and teachers to be more committed and to embrace change.
Communication with other team members and with the teacher Product Owner was easy-going because
of the frequent meetings Scrum implies. It should be mentioned that some of the students worked for
the first time in real teams and were comfortable talking about their approaches during the Sprints and
about criticizing or, in contrast, appreciating the work of other team members.

There are many success factors that the literature has drawn for designing and developing serious
games (Laamarti, Eid and El Saddik, 2014). It is important to mention that educational games have a
higher chance of being accepted by teachers if they follow the curriculum and fall within the time frame.
The balance between the fun and educational part of a serious game might be subjective. It is important
that the game keeps its entertaining part but also fulfills its educational objective, and probably the
serious part tends to take over, but we must not forget that the educational purpose can be reached
right through the fun component itself. The experience of using Lego to teach manufacturing systems
brought new learning experiences for both students and teachers. Considering that the activities were
carried out using Scrum, the game-like activities that the students carried out implied a lot of decision
making, adaptability, and teamwork spirit. When evaluating this assignment, students stated that they
enjoyed integrating gaming into their engineering education and that this made the concepts learned
seem more tangible and more accessible. Some of them mentioned that at first, they felt overwhelmed
because they did not have much time to learn how to use Lego Studio before the first Sprint and this
made them feel anxious at first.

For future experiences in addressing the field of manufacturing systems using serious games, several
elements will be considered to improve the way in which the productivity and sustainability of the
manufacturing systems students develop are measured.
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Abstract

Purpose — The research objective is to demonstrate that Kano with HWWP model can improve the
market performance of academic spin-offs (AS) by translating the voice of the customer into design
priorities.

Methodology/approach — The paper presents the methodological steps for customer needs assess-
ment on a AS case study from Romania. A questionary with 12 customer features was applied on 64
clients. Because the features of the product are aglomerated in the quandrant, the the uniformity test of
the HWWP model is apllied in order to show which product characteristic shoud be improved first.

Findings — The paper provides new insights for academic spin-offs in Romania by developing new
strategies in market orientation in order survive.

Research limitations/implications — The limitation is given by applying the method on a single case
study.

Practical implications — The study can provide guidance’s for universities, research institutes in order
to integrate this method in the training courses held for researchers, students.

Originality/value — The novelty of the paper is given by Kano and HWWP methodology which can
improve the survival of the academic spin-off, helping the innovative venture to succed on the market,
by adapting the product to the customer needs.

Key words: aacademic spin-off, market orientation, HWWP model

Introduction

Market orientation has been long considered as a key factor for business success (DelLuca et al., 2010)
since it involves the concept of delivering superior value to the customer (Han et al., 1998). A definition
of market orientation is given by Slater and Narver (1994) which involves three dimensions: customer
orientation, competitor orientation and inter-functional coordination. Han et al. (1998) showed that
market orientation facilitates an organization's innovativeness, which, in turn, positively influences its
business performance.

Buratti et al. (2021) argue the relevance of being market oriented when exploiting new innovative
technologies for commercial profit, highlighting the specific case of university spin-offs or how they are
also called, academic spin-offs (AS). But what are these ASs and what is the value they provide to the
current marketplace? Academic spin-offs are marking the future of sustainable regional development (Vac
and Fitiu, 2017) because they have a unique opportunity to market R&D outcomes from university labs
into real use. Their creation is encouraged by governmental spheres (especially in the European Union)
since they represent a very important technological transfer mechanism from scientific research towards
product design and final commercialization, increasing regional competitiveness (Mihali et al., 2022).

But despite being ,a driver of local economic development, their growth is slow, especially for companies
based in the EU” (Buratti et al., 2021). Hesse and Sternberg (2017) consider as a main cause for their
performance limitations the way they are managed. As they suggest, these spin-offs are run more as
research laboratories. Also, their founders take decisions based on prejudices or feelings rather than on
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objective data from potential customers (Robets, 1990) and are obsessed to prove their scientific
technology than to meet market needs. Rasmussen et al. (2011) also conclude that academics, despite
being innovation driven in their research domain, they lack the skills to identify opportunities in the
market context. The consequences are failure to use the added value for commercializing technological
innovations or failure to direct attention towards potential customer needs (Wurmseher, 2017).
Moreover, in a study on Eastern European countries with statistical research on Romanian ASs, Mihali
et al. (2022) suggest that the higher the number of academics in an academic spin-off, the higher the
failure to succeed in the market due to the same lack of market orientation.

Thus, market orientation of the academic founder positively affects the business (Grandi and Grimaldi,
2005) and might be a source of competitive advantage over time (Buratti et al., 2021). If not acquired,
the lack of market knowledge is an obstacle for growth (Van Geenhuizen and Soetano, 2009).

The present paper aims to provide a methodology for academic spin-offs to force them change their
perspective from research towards their customer needs. The first step is to focus on product features
and understand customers’ needs regarding them. Because academic entrepreneurs in a AS are
primarily researchers with technical background, providing them with a methodological model is key for
its acceptance. Therefore, the Kano model with its refinement — the HWWP (Health Weapon Wealth
Prospect) model has been selected for introducing customer orientation. Based on Pugna et al. (2021)’s
elasticity curves in the HWWP model, the academic entrepreneur has all the necessary data to
understand the voice of the customer and direct the focus on the commercial context.

In the next section the Kano and HWWP model are explained together with methodological steps for
customer orientation, followed by a case study of a Romanian academic spin-off which used this
methodology to develop its products in accordance with market requirements. Finally, conclusions are
outlined.

The Kano model and the HWWP model

Despite its foundation more than two decades ago, the Kano model is an important tool for assessing
the voice of the customer for new offers or for improving existing ones. Kano et al. (1984) envisages to
explain the roles each product or service feature play for potential or current customers. With the help
of a specific Kano questionnaire, each feature is evaluated as belonging to one of six different Kano
categories, each with its specificity and strategic potential: attractive, one-dimensional, must-be,
indifferent, reverse and questionable.

Because the Kano model had some dissadvantages largerly discussed by scholars, new refinements
appeared. One of them is the HWWP (Health Weapon Wealth Prospect) model, proposed by Potra et
al. (2017) for new innovative products or services. With its four dimensions based on customer
satisfaction and importance ratings variables, with suggestive names like: Health Weapon Wealth and
Prospect, each feature or customer requirement is visually allocated for strategic decision making (as
can be seen in Figure 1. The initial HWWP model).
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Figure 1. The initial HWWP model (Source: Potra et al., 2017)
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The four dimensions have each four subdomains in which customer requirements can be found for a
thorough differentiation between them. Nevertheless, the HWWP has been also improved by Pugna et
al. (2021) with the help of elasticity curves when the linear model is not an option. In this way, the
lifecycle of all features can be strategically assessed for managerial decision-making.

Proposed methodology for customer orientation

In Figure 2 the methodology of the present paper is presented. The steps academic entrepreneurs need
to follow are explained and offer guidelines for changing their perspective towards their customer needs
with the help of a sound and proven model.

As first phases, the product or service academics want to analyze or improve needs to be selected.
Existing and new functionalities or also called features (customer requirements/quality attributes) need
to be delineated because managers have to assess the existing functionalities added value and
importance for existing customer but also propose new functionalities for product improvement which
will trigger customer delight.

A basic knowledge of the Kano and Importance questionnaire is necessary for their adequate
construction. All information is provided in literature (Sauerwein et al., 1996) for the construction and
evaluation of questionnaire responses.

For the HWWP visual representation, Potra et al. (2017) present the way in which the two variables are
computed. In Figure 2 presents the methodology steps for customer needs assessment.

Product selection

<

Determination of
customer features/
product functionalities

<

Kano and Importance
questionnaire construction

<

Results evaluation

<

Normalized HWWP
visual representation

4

Linearity testing
of the HWWP model

Uniformity
assessment

NO  |Non-linear HWWP model
with elasticity curves

YES

Strategic decision

Figure 2. Methodology steps for customer needs assessment

If the methodology seems difficult to understand without statistical knowledge, the AS management
team can stop at the fifth step when visually representing customer requirements in the HWWP classical
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model. The linearity testing provides only a more thorough viewpoint in special cases when two or
several features are very close to one another in a subdomain of the HWWP model. By using a statistical
liniarty test like Rayleigh or Chen and Hu test, the management team can assess if they need a non-
linear HWWP model or the data is relevant enough in the linear one. Based on this last data, a strategic
decision can be adequately taken.

To proove the methodology is not difficult to implement in an academic spin-off, the next chapter
proposes a case study analysis.

Proofing the methodology works for academic spin-offs. A Case study from the
Western part of Romania

The selected spin-off is a company active in the renewable energies industry from the Western part of

Romania. Established in 2017 by a professor in the Timis county, it produces pallets and lighters.
Financial details can be seen in Table 1.

Table 1. AS1 details from Timis county (Source: www.mfinante.ro )

Firm age Size Market performance
(year) (employees) (turnover)
1 (2017) 1 0
2 (2018) 4 0
3(2019) 3 155.000
4 (2020) 0 90.200
5 (2021) 2 10.000

The first step in improving its producs has been to select the product they wanted to focus upon, namely
the lighters. Than, for the determination of customer features, the authors have discussed with the
company managers and delineated 12 functionalities presented in Table 2 for potential improvement
purposes.

Table 2. Improvement functionalities for lighters and their description

Nr. Customer Description

crt. features/functionalities

1 Recyclable polyethylene Customers usually desire recyclable packaging and the polyethylene

packaging maintains a correct humidity degree of the product

2 Wood imitation The unrooted lighters are light colored and the rooted ones are darker.
For burning in the fireplace, they are visually more appealing in a color
which imitates wood

3 Rectangle shape of the product

4 Calorific power A higher calorific power is more demanded

5 Nice fir smell When burning, such lighters will give off a pleasant smell of fir (the
classical version has no smell or even a bad smell)

6 No dirt/ash After burning the lighter in the fireplace or in the central heating
device, the client wishes the ash level to be low to avoid additional dirt

7 Resistant A better resistance of the product is desired, this means the lighters
should remain in one piece and not be easily breakable

8 Small package Lighters could be bought in smaller packages of 5 pieces or more

9 Home delivery The products could have the home delivery option when ordered

10 Buy back option At 5 kg of customer waste (corn cobs, straw...) 1 kg of briquettes is
received

11 Card payment option When paying the order, the customer could have the possibility to pay
cash but also by card

12 Delivery in 24h After ordering the products, the customer should expect them to be
delivered in one day (very fast for the current situation)
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For the third step, the authors have constructed a Kano and Importance questionnaire totalizing a
number of 24 questions (12 questions with functional and dysfunctional form for the Kano questionnaire
and 12 importance assessment questions). After discussing with 64 clients and completing the
questionnaires, the evaluation of results can be seen in Table 3.

Table 3. The Kano and importance questionnaire results

no. | Functionality A|O|M| I |R|Q|Total | Kano category | Importance | Potential added value (CS)
1 Recyclable packaging (13| 8 | 5|35 2 |1]| 64 | 0.43 0.34
2 | Wood imitation 29|51 |22({1|6| 64 A 0.47 0.59
3 Rectangle shape 715(2(32(11|7| 64 | 0.39 0.25
4 | Calorific power 22266 | 8| 0|2| 64 (0] 0.73 0.77
5 Nice fir smell 3114|1132 |3| 64 A 0.48 0.76
6 | No dirt/ash 4 (35| 9|12| 0 |4| 64 o 0.71 0.65
7 Resistant 12126149 |1 |2| 64 (0] 0.72 0.62
8 Small package 18(11| 4 |22|7 |2]| 64 I-A 0.47 0.52
9 Home delivery 33|16 2 (10| 1 |2| 64 A 0.59 0.8
10 | Buy back option 30|18 3 (12| 0 |1| 64 A 0.6 0.76
11 | Card payment option 17(22| 8 |14 3 |0| 64 O-A 0.61 0.63
12 | Delivery in 24h 26|20 3 (13| 2 |0 | 64 A-O 0.57 0.74

The recyclable packaging together with the rectangle shape and small package options seem indifferent
to customers. If they are not difficult to implement in the final product, the management team could try
to include them in their final offer. The wood imitation, nice fir smell, home delivery and buy back options
are attractive for customers, providing a nice surprise if met. At least two of them need to be implemented
for a competitive advantage. But the caloric power, no dirt/ash, resistance and card payment options
are one-dimensional, expected features customer expect to receive. Thus, these functionalities need
not only to be implemented but the company has to perform them at the highest standards to win against
competition.

The normalized HWWP visual model in Figure 3 presents all the 12 functionalities as they have been
computed by using the voice of the 64 customers in one of the four quadrants.
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Figure 3. The normalized HWWP model for the 12 lighter proposed functionalities

Due to the fact that the points associated with the 12 functionalities are aglomerated in the weapon
quandrant, we need to test the uniformity of the HWWP model as argued by Pugna et al. (2021) with
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the help of the Rayleigh or Chen and Hu test. In the current case study we have chosen to use Rayleigh
test. The computed value of the test is 11.82697 > 2.853 (the value of n=12 from Table 4).

Table 4. The uniformity test for the HWWP model in the case of the 12 customer features
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Discussion and conclusions

In conclusion, the uniformity hypothesis is rejected and a generalized HWWP model with elasticity
curves is recommended (Pugna et al., 2021). The new approach offers a supplementary partition with
7 meridian elasticity curves (Figure 4) to assess the potential value each customer feature will provide
to the analyzed product. The term elasticity is related to the sensitivity to customer demands. The greater
the elasticity of a functionality, the more value it provides to the product and the company. Our two
variables, namely the potential added value and the importance, are divided by a diagonal (a point of
unit elasticity- curve 4) equal to 1. All data above the diagonal is considered as elastic and the below
data as inelastic. As expressed already by Pugna et al. (2021), "In the elastic region, any small change
in a quality attribute positively or negatively influences customer satisfaction, unlike in the inelastic
region, where a value improvement has a reduced influence on customer satisfaction.”

The elasticity curves provide relevant information for decision making by taking into consideration the
voice of the potential customer and translating it into prospective strategies. For example, the feature 6
(no dirt/ash) and 7 (resistant) are similar, both situated in the weapon- helping hands dimension, but the
resistance of the lighter (point 7) is inelastic. This means that the producer does not need to invest
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further in improving the resistance of the product because the customer will not appreciate those efforts.
But the effort in feature 6 (no dirt/ash) will lead proportionality to customer satisfaction. The feature 5
(nice fir smell) can be seen as the single feature in the upper elastic region, meaning that the producer
could reach customer delight if investing in its quality, a real strategic advantage on the market.
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Figure 4. The HWWP non-linear model with elasticity curves

The case study proves the Kano with HWWP visual model is a very useful instrument in determining the
features of the new products, which a spin-off eager to launch on the market.

Academic spin-offs have the opportunity to take research towards new levels of innovation if the
academic entrepreneur understands the importance of market orientation and especially the focus on
the voice of the customer.

The present paper proposes methodological steps researchers are confortable with to change their
focus from pure research towards understanding their market. For Romania, a country with an emerging
economy it is crucial for spin-offs to improve their performance and survival rate. Universities and
research centers should take the initiative and organize specific entrepreneurial courses regarding the
market needs by integrating the Kano model.

By recognizing the value of technological transfer and the AS’s potential for the regional development,
more studies should be carried out poiting out the importance of market requierments for AS on more
spin-offs.
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Abstract

Purpose — The approach starts from the definition of GIS as a technology that allows the manipulation
of geographic information (geospatial), in order to determine the future behavior of the equipment.

Methodology/approach - We will analyze the current situation, the factors that influence the
effectiveness of maintenance management and we will calculate financial performance indicators.

Findings — Now, the Crude Oil Pipeline System is being monitored and operated largely by the SCADA
system and there is no integrated computer application to centralize heritage, technical and operational
information, including based on their geographical location.

Research limitations/implications — The SCADA system receives information from sensors installed
on the pumps, but there is a limitation of the SCADA system in terms of history, so the possibilities for
detecting abnormal behavior based on historical developments are limited.

Practical implications — To maximize the return on investment, we propose that the GIS system be
integrated with operation, maintenance and intervention, resulting in an integrated and efficient system.

Originality/value —The implementation of a GIS system will contribute to increasing the efficiency of
internal processes through fast access to data and real-time collaboration, anticipating problems and
reducing the costs of operating and maintaining the infrastructure.

Key words: management, GIS, infrastructure.

GIS systems and management of transport network infrastructures

In the oil & gas transportation sector, the use of GIS-type solutions has seen a sharp development,
especially due to the opportunity to manage operational risks, especially through the management of
causes that can lead to operational events (poor maintenance, lack of knowledge the exact
characteristics of the infrastructure and the lack of tools that allow the analysis of the characteristics of
the infrastructure in the geographical context of the environment that the infrastructure crosses,
including: the impact of the characteristics (physical and chemical) of the soil, the identification of high-
risk areas from the perspective of the potential for environmental damage and of the population etc.).
This information, characteristic of the "pipeline integrity management" discipline, cannot be managed in
the absence of an IT tool that allows recording and working with technical information attached but at
the level of some linear pipeline sections and that also allows viewing the physical and chemical
characteristics of soil, as well as the location context of the pipeline infrastructure (human settlements,
the size of the potentially affected population, proximity to other networks that can either cause or be
affected in case of operational incidents, the impact on the environment and the impact environment on
the potential for aggravating the effects of an operational incident, etc.).

The management of the integrity of pipeline networks has seen particular development and awareness
in recent years due to a general process of aging of pipeline networks worldwide.
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Operational justification of the implementation of a GIS type system

To maximize the return on investment and the benefits of projects implementing geospatial information
management solutions, these solutions must be integrated into the company's IT infrastructure. By
integrating these solutions with those for operation, maintenance and response, an integrated system
is obtained that effectively communicates and supports all stages of the planning, design, construction,
operation, maintenance and incident response processes of an infrastructure operating company of
transport.

Currently, even though ERP or maintenance activity management systems allow the management of
the technical characteristics and history of infrastructure elements, and CAD systems allow the drawing
of infrastructure elements, none of these systems can manage location information as a GIS system.
ERP or maintenance management systems do not allow working with geographic (positioning) or linear
coordinates and cannot attach a technical characteristic such as diameter or type of insulation, but only
for a defined pipe section, between two points clearly determined by coordinates.

Similarly, it is not possible in an ERP system to geographically locate a work order in the sense that one
can specify the linear coordinates between which a job was executed and then be able to retrieve that
information, but this time by selecting of a certain map area (retrieval involving transformation from linear
coordinates to spatial coordinates and vice versa). On the other hand, CAD systems operate with static
files, where features and attributes cannot be attached to drawn elements, data structures cannot be
created, and collaboration between multiple users is not possible.

Now, the National Pipeline Transport System (SNTT) is mostly monitored and operated through the
SCADA system from a technological point of view, and there is no integrated IT application that
centralizes heritage, technical and operational information, including based on their geographical
location. Through SCADA, information is received from the sensors installed on the pumps, but there is
a limitation of the SCADA system about history, so the possibilities of detecting abnormal behavior
based on historical developments are limited. We believe that it would be very useful to be able to do a
historical analysis to determine the future behavior of the equipment.

The implementation of a GIS system (the creation of a unified database of spatial and non-spatial objects
and attributes and the existence of a programmable platform through which workflows and functionalities
can be implemented) creates the opportunity for the subsequent implementation of software "tools" and
functionalities that geospatial technology makes them available. International studies® have shown that
a basic geospatial infrastructure has a cost-benefit ratio of 1:1. When the company continues the
process of developing the geospatial solution through its integration with operations and maintenance
elements, as well as with the integration of other specific work processes, then the cost-benefit ratio
increases exponentially, to values that cannot be easily quantified, but which affect positively the whole
organization.

By implementing integrated systems such as MIS (Management Information System) and GIS
(Geographical Information System), respectively, the degree of risk associated with the operation of the
infrastructure is lower than if there is no automatic management tool for these activities, and the
confidence of investors in such a company and that it will not be affected by major operational incidents
that influence its financial performance, is greater.

The recommended technical solution for the implementation of the GIS system within the company that
operates SNTT consists of an enterprise-type GIS system. The proposed system will initially consist of
two advanced desktop workstations as well as a client-server web application platform that will be used
by the mass of users. The system will also include mobile applications that will allow both the input of
data from the field and the visualization of infrastructure details.

The desktop workstations will be used for data retrieval operations from existing sources within the
company (measurements available for the entire network, made within a previous measurement project,
positioning information of the pipeline axis, component elements and of corrosion points obtained from
smart earthworks, cadastral information from existing situation plans, technical schemes). Also, these

1 See "The value of a Utility GIS - a whitepaper" published by GITA (The Geospatial Information & Technology
Assaociation).
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workstations will be used for complex reporting, analysis and thematic mapping operations, using
positioning informations and technical characteristics, maintenance history.

Understanding the ROI Curve
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Figure 1: Evolution of the Cost-Benefit ratio of implementing a geospatial solution, depending on the
level of implementation

The integration with the ERP system will allow the association of information on revisions and repairs to
the relevant infrastructure elements, at the relevant points and the visualization of this information in the
GIS environment, together with the rest of the technical information relevant to the selected network
section. Thus, there will be a complete technical view of the state of the infrastructure and it will be
possible to investigate the causes of the appearance of corrosion at certain points of the network.
Integration with the information system for document management will allow attaching any document
type element (text, picture, diagram, etc.) to an infrastructure element, as well as indicating the exact
area of applicability of this document within the linear network elements (for example, will be able to
attach a technical sheet for the pipe from which the pipeline is made only between two identified points,
either by geographic or linear coordinates, and will be able to attach a picture exactly at the point on the
pipeline route to which that picture refers).

The GIS system will also manage all the information regarding the properties of the company, in the
sense of their identification, their exact positioning at the correct geographical coordinates and the
centralized storage of all relevant documents (cadastre, etc.).

One of the additional workflows implemented within the GIS system is that of analyzing and issuing
approvals for constructions carried out in the vicinity of pipelines. The system will allow both the retrieval
of information regarding the properties where approvals are issued, as well as the making of
measurements, the extraction of relevant sections from the detailed map of the area and the electronic
management of all approval file documents. The information regarding the issued approval will be saved
in the map and will be able to be viewed later by the OTC staff (pipeline route operator) or by other
authorized personnel, who will be able to check compliance with the approval conditions in the computer
system on the ground.

We also propose the implementation of a set of specialized functionalities for pipeline integrity
management, which would allow:

— automatic identification of areas of the pipeline where there are integrity problems, automatic
calculation of the maximum pumping pressure to ensure the safe operation of the pipeline and
automatic calculation of the remaining life time (based on information automatically retrieved
from the results of integrity inspections);

— the automatic proposal of some lists of investment works to remedy the integrity deficiencies
found following the inspections;
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— making detailed maps of the areas with integrity incidents, to allow their identification on the
ground;

— the analysis of all existing data regarding the pipeline, aligned in a linear coordinate system,
including the retrieval of information regarding integrity inspections and their history and
estimation of the degree of corrosion evolution.

Proposed implementation strategy for the crude oil transportation
infrastructure operating company

The proposed implementation strategy runs for 3 years and includes 2 investment stages with a duration
of 1 year each, in years 1 and 3, respectively.

The first stage of the investment includes the purchase of software (licenses), completion of the
necessary hardware infrastructure, purchase of the background map, configuration of the data model of
the database, configuration and development of specific functionalities of the GIS system, including the
mobile application for OTC and interfaces with IT systems existing (ERP and document management).
Existing electronic information on the position and configuration of the pipeline network will be uploaded
to the database, as well as information on a selected pilot pumping station for which the feasibility of the
proposed data model will be demonstrated. The workflow for retrieving patrimonial cadastral information
will also be configured, as well as the workflow for issuing notices within the Notice Service.

After the completion of the first investment stage, year two will be used to operate the new system and
implemented functionalities for the purpose of populating the database and for the rest of the stations,
as well as identifying opportunities to develop the system with new workflows, including other
departments.

The second phase of implementation will take place in year three and will include the implementation of
additional functionalities for the management and integrity analysis of the pipeline network. The tablet
application for technical staff will be developed and new workflows will be implemented in the GIS
system. We are considering integration with new IT systems, such as network loss detection, to pinpoint
the exact location of loss points.

The GIS system is used for: property management (land, buildings); search and view equipment
characteristics, technical documentation; view history of maintenance works; management of
operational incidents; mobile applications for technicians in intervention teams; topology and network
analysis; designing new investments; viewing information from external systems (financial, SCADA,
maintenance management, industrial systems for historical analysis of sensor data).
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Figure 2: Integration of GIS systems with other typical IT systems
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The role of the GIS system in the IT infrastructure of the SNTT operating
company

A series of opportunities to optimize the current way of working resulted from the interviews with the
company's staff. The solution of some of these can be the subject of the implementation of a GIS system,
but a general solution can only be obtained through a combination of technical measures (the
implementation of other types of information systems), administrative and procedural.

Regarding the information available from smart godevils?, we specify that they contain not only
information about the location of the pipeline axis, but also additional information that can be used to
automatically create in the GIS system network elements such as pipe, valve, elbow, teu, discounts.
Information on the condition of the pipeline in terms of its integrity can also be retrieved automatically.
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Figure 3: Typical application ecosystem

2 This information is available for buried pipelines for which electronic pipeline integrity reports exist.
For a correct understanding of the role of a GIS system, we consider it useful to present the typical ecosystem of
IT applications.
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Maintenance management; the nomenclature of causes, defects, repairs for each type of equipment;
annual preventive maintenance plans, based on the entire list of equipment managed in the system,
with automatic estimation of the necessary resources, personnel and costs are not available in the
current ERP system, but are necessary and requested by the technical departments with which they
had analysis interviews take place. We believe that a detailed analysis of the needs and specific
requirements from the point of view of computerized maintenance management is necessary.

Costs and revenues generated by project implementation

The revenues generated by the project are related to savings in operating costs achieved following the
implementation of the project (reductions in costs for the relevant personnel for the implementation of
the project, reductions in expenses with maintenance activities, support, maintenance, savings
generated by reducing expenses with breakdowns, with moving staff to ensure maintenance and carry
out other current activities and greening/environmental protection expenses).

The incremental operational costs generated by the implementation of the project are operational costs
necessary to implement the GIS system (phone, tablet subscriptions, PODS subscription), as well as
maintenance costs (maintenance of GIS licenses stage |, technical support operation, maintenance for
the licenses associated with the new investment — stage Il). The investment costs were calculated based
on realistic estimates that were based on offers from specialized suppliers, similar projects carried out
in companies that manage infrastructures similar.

The costs have been estimated and framed in such a way as to achieve the capitalization of as large a
proportion of the investment value as possible.

The breakdown of costs (without VAT) over the duration of the investment is as follows:

Total investment: 4,406,037.00 lei, of which:
year 1: 2,090,650.00 lei
year 2: 467,337.00 lei

year 3: 1,848,050.00 lei

Table 1. Performance indicators - financial analysis

INVESTMENT

Internal rate of return (RRF/C) | 12,48(>4%)

Financial net present value

(FNPV) LS The project is financially
profitable

Benefit-cost ratio 1,2

Recovery period approx. 3 years
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Table 2. Calculation of the Internal Rate of Financial Return of the Investment

Calculation of the Internal Rate of

Financial Return of the Investment Out of Date
(lei) Updated Total |Total 1 2 3 4 5 6 7 8
TOTAL ENTRIES/ REVENUES 9063110 10864958 0 473594 957028 1451715 1910932 (1989309 (2024000 |2058380
Operating income 9063110 10864958 0 473594 957028 1451715 1910932 (1989309 (2024000 |2058380
Residual value 0 0 0 0 0 0 0 0 0 0
TOTAL OUTPUTS COSTS (oo9856 SR 2091340 895137 2278610  [607660 |607660 |607660 607660 |607660
Operation and maintenance costs 3311217 3897350
(including replacement costs) 690 427800 430560 607660 607660 (607660 |607660 [607660
Total investment 4248639 4406037 2090650  |467337 1848050 |, 0 0 0 0
NET CASH FLOW 1503254 2561571 -2091340 -421543 -1321582 844055 1303272 (1381649 |1416340 (1450720
Discount rate 4,0% 1,0000 0,9615 0,9246 0,8890 0,8548 0,8219 0,7903 0,7599
FNPV 1503254
RIRF 12,48%
Benefit-cost ratio 1,20
Recovery period approx. 3 years

Conclusions

We appreciate that our involvement in the operational justification of the implementation of a GIS-type
system, as being the feasible and efficient technical way of managing linear infrastructures for the
companies that manage or operate such infrastructures, through the use of GIS-type technologies, will
contribute to the achievement analyzes based on the data collected from the economic-financial and
production systems, of the technical and operational aspects.

Geospatial infrastructure management solutions provide many benefits, such as increasing the
efficiency of internal processes through rapid access to data and real-time collaboration, anticipating
problems and reducing costs related to operational incidents, increasing efficiency and reducing overall
infrastructure operation and maintenance costs.

The COVID-19 pandemic has involved many unknown parameters, most of which have a spatial
dimension. Thus, spatial analysis and GIS could provide appropriate decision-making tools, predictive
models, statistical methods and new reporting technologies for management, avoiding direct staff
contact and providing opportunities for spatio-temporal analysis, geo-business, participatory GIS,
Internet of Things (loT), Location Based Service (LBS), Web Mapping, Satellite Image Analytics and
Pipeline Integrity Management/Failure Management to minimize causality, limit incidence, establish
effective communication, provide new approaches for business in isolation situations, telework, adaptive
decision making.

References

Dhillon B. S.

2006

Maintainability, Maintenance, and Reliability for Engineers, https://doi.org/10.1201/9781420006780
Dimitriu G.

2020

Geographic Information Systems (GIS), Blue Publishing House

132



Elangovan K.

2020

GIS, NEW INDIA PUBLISHING AGENCY- NIPA

llie G.

2019

Business tools. Project Management. The business plan. The feasibility study, Publisher: Universitara
Imbroane A.M.

2019

Geographic information systems. Data structures. vol.1, Cluj University Press Publishing House
Kennedy M.

2017

The Global Positioning System and ArcGIS, Publisher: Taylor & Francis

Mitchell A.

2020

The ESRI Guide to GIS Analysis, Volume 1: Geographic Patterns and Relationships, Publisher: Esri
Press

Najafi M., Kulandaivel G.

2005

Optimizing Pipeline Design, Operations, and Maintenance in Today’s Economy, 767-781, ASTM
CONFERENCE

Nitu C.

2015

Geographic information systems in cartography and cadastre, University Publishing House

Nitu C., Tomoiaga T.

2016

Design and implementation of Geographic Information Systems, University Publishing House
Sreekanth P.D., Soam S.K., Srinivasa Rao Ch.

2020

Practical Manual for GIS, Publisher: Daya Pub. House

Pipeline Operation and Maintenance: A Practical Approach, Second Edition, ASME 2010,
https://www.asme.org/publications-submissions/books/find-book/pipeline-operation-maintenance-
practical-approach-second-edition
http://www.conpet.ro/wp-content/uploads/2016/10/Point.-3-Information-strategic-development-
perspectives.pdf

133



POST-PANDEMIC CHALLENGES CONCERNING
FEMININE VS MASCULINE LEADERSHIP

Author(s)*: Cristina CIRTITA-BUZOIANU?, Valentin ZICHIL?, C&talin DROBS3,
Brindusa-Mariana AMALANCEI*
Position: Assoc. Prof., PhD?, Prof., PhD?, Assoc. Prof., PhD?, Assoc. Prof., PhD*
University: “Vasile Alecsandri” University of Bacau
Address: Bacau, Marasesti Street, No. 157, Romania
Email: buzoianu.cristina@ub.ro 1, valentinz@ub.ro 2, catad@ub.ro 3, amalancei.brindusa@ub.ro4
Webpage: http://www.ub.ro/

Abstract

Purpose — The main contribution of the study is highlighting the differences between the female and
male leadership style. The study will try to define from the investigated leaders a profile of a male/female
leader, the most important values put into practice and the pandemic and post-pandemic challenges
they had to face.

Methodology/approach - The study aims to explore the profile of a leader by conducting semi-struc-
tured interviews with businesswomen and businessmen in order to establish the main personal and
professional characteristics which contribute to a successful career.

Findings — The results of the study show which of the leadership styles, male or female, makes the
difference in successful companies and in which areas they operate. The data obtained will also highlight
the changes that the leaders made after the pandemic in order to adapt to the new working conditions.

Research limitations/implications — While the study has highlighted that there is a different way of
practising management which values other skills and abilities, the results show that successful women
are able to use the feminine values in the style of management in certain areas of activity.

Practical implications — The valorisation of personal skills in a pandemic context could balance the
two types of leadership.

Originality/value — The main contribution of the study is highlighting the specific elements regarding
post-pandemic challenges concerning feminine vs masculine male vs. female leadership.

Key words: male vs. female leadership, successful leadership, post-pandemic, leadership style.

Introduction

The literature on leadership is full of theories, definitions and classifications. These have undergone
constant changes and developments throughout the years in line with both historical and economic
events. The 19th century was dominated by the “Great Man” theory, according to which leaders are born
and not made. One of the most famous supporters of this theory, Thomas Carlyle, believed the history
of mankind is nothing more than a collection of great man biographies.

In the 1930s and 1940s, another theory of leadership, derived from the "Great Man" theory and known
as the Trait theory, emerged. Unlike the "Great Man" theory, the Trait theory starts from the assumption
that leaders can be born or made. This theory postulates that a leader's efficacy is determined by the
traits or character a leader possesses (Verawati, D.M. and B. Hartono, 2020). One of the most
representative exponents of this theory, Ralph Stogdill, tried to identify the most important traits defining
an authentic leader. In his opinion, these traits include intelligence, insight, responsibility, initiative,
persistence, self-confidence and social skills.

Between the 1940s and 1950s, the Trait Theory evolved into the Behavioural Theory. This new approach
considers that a leader’s success is based more on his/her behaviour and less on his/her innate traits.
The paradigm of this theory can be summarised as follows: leaders are made, not born. Thus, a leader
can be effective if he or she is willing to learn and implement appropriate behaviours.
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After 1960, a new theory of leadership made its presence felt, namely the Contingency Theory or
Situational Leadership. The essence of this theory can be concentrated in the following sentence,
assigned to Paul Hersey and Kenneth H. Blanchard: Effective leaders need to be flexible and must
adapt themselves according to the situation. There is no best leadership style, but the better the
leadership style is, the better it will adapt to the environment (Hersey, P. and K.H. Blanchard, 1988).

After the 1990s, other leadership theories developed, the most famous being the Transactional,
Transformational, Collaborative and Servant theories. The transactional theory is based on the idea that
the act of leadership is a transaction, a social exchange between a leader and followers (a cost-benefit
exchange), based on a system of rewards and punishments applied by the leader to the followers in
order to achieve the best performance by the followers. A diametrically opposed approach is taken by
the Transformational Theory, which considers that a true leader must be able to inspire, encourage and
motivate subordinates so that together they can achieve the best results for the company. The
transformational leadership has four components: idealised influence, inspirational motivation to
enhance confidence, intellectual stimulation, and individualised consideration (Bass, B.M., 1990).

The key element of the Collaborative Theory derives from the name of the theory, namely collaboration.
Collaborative leadership involves the development of mutually beneficial relationships between leaders
and followers, based on trust and mutual respect, in which organisational interests prevail over individual
interests. This collaboration requires decentralisation of power and the involvement of followers in
decision-making so that organisational objectives are properly achieved.

The Servant Theory is a more recent approach to leadership in which the leader focuses on the
subordinates’ needs, putting their professional development first. The servant leader leads with love (in
a social and moral sense), acts with humility, is altruistic, visionary, trusting and serving (Dennis, R.S.
and Bocarnea, M., 2005).

The on-going development of leadership theories has also led to changes in the definition of leadership,
the modern one differing from the traditional one. While the original definition of leadership focused more
on the characteristics of a leader, today leadership is often defined as a process by which the leader
influences a group of individuals through various tools in order to reach a common goal.

Leadership and gender differences

Most research and management literature attempts to establish, without discussing gender differences,
typologies of leadership styles and models which are most relevant to organisational circumstances and
external cultural contexts. However, as a result of the increase in the number of women in leadership
positions, some possible differences between men and women (Pew Research Center, 2008) have
been identified in terms of the advantages and disadvantages of the management styles adopted, but
no consensus has been reached on this point. The under-representation of women in managerial
positions (Cornet, A. and Cadalen, S., 2009), highlighted in the conclusions of a Eurostat statistics of
March 2020 at the level of companies in the European Union, has also been explained. The only
exception is Latvia, with 53% of women in managerial positions, Romania being in the mid-ranking,
below the EU average of 37% (Faier, S., 2021).

The fact that relatively few women occupy top management positions is explained not by their cognitive
inferiority, but by a much greater societal recognition of traits associated with masculinity.
Businesswomen have been wrongly labelled a ‘masculinised version of women’, although there is no
research to prove that women’s success in male-dominated management positions is due to changes
in personality or emotional life. In fact, it is not a question of an androgynisation of femininity, but of a
social perception based on the idea of the hegemony of masculinity. However, it is considered that
successful women in top management have a planning ability, strategic thinking, making responsible
decisions that lead to company profit (Stanculescu, E., 2009).

Some authors (Loden, M., 1985) support the existence of masculine styles of management,
characterised by competition, hierarchical authority and emphasis on control, and feminine styles of
management, focused more on consensus, which can facilitate corporate decision-making and
encourage creativity. The female leadership style would be interactive, relationship-oriented,
transformational, focused on emotions, participation, sharing power and information, motivating
followers, tasks and results, bonding people and things (Cornet, A. and Bonnivert, S., 2008). However,
in organisational studies, beyond a number of stereotypes that women are more relationship-oriented
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and men more task-oriented, there is no evidence of differences between male and female leadership
styles. These differences are found in laboratory experiments and assessment studies on men and
women who do not necessarily hold leadership positions. The three types of studies show only a more
autocratic leadership style for men and a more democratic one for women (Eagly, A.H. and Johnson,
B.T., 1990).

In an article on women’s management and leadership, Frédérique Pigeyre and Philippe Vernazobres
(2013) discuss three works they consider relevant and significant on this topic: Le management au
féminin (Renaud-Boulart, 2005), Le leadership au masculin et au féminin (Cherret de la Boissiére, 2009),
Le leadership au féminin (Fourés, 2010) / Female management (Renaud-Boulart, 2005), Male and
female leadership (Cherret de la Boissiére, 2009), Female leadership (Foures, 2010) which convey
stereotypes about the differences between men and women, asserting the existence of specifically
female competences. Thus, for M. Renaud-Boulart, female leaders act energetically and intensely, are
task- and result-oriented, organise their work, emphasise their emotions, show enthusiasm and
commitment to their work, whereas male leaders have more strategic skills, are more calculated, control
their emotions and deal objectively with problems. According to A. Cherret de La Boissiere, female
leaders focus on tasks, are pragmatic, promote their results less, respect rules, are committed,
responsible, aim for collective success, anticipate and manage risks, use complicity to make themselves
liked and/or recognised, know how to listen, are empathetic, diplomatic, encourage dialogue and
questions, express their emotions; male leaders, for their part, make their actions known, have a
strategic vision and a logical and analytical approach, are self-confident, performance-oriented, take
risks and responsibilities, manage energetically, decide and arbitrate without conciliation and without
emotional involvement, naturally use authority and charisma. Finally, E. Fourés considers that female
leaders show courage, the ability to achieve results, efficiency, intuition, motivation, determination, a
humanistic approach, care about work-life balance, adopt an affectionate and proxemically oriented
leadership style, lead teams focused on results, while men focus on defending territory, networking,
influencing. Beyond these considerations, which perpetuate stereotypes about the differences between
men and women, Frédérique Pigeyre and Philippe Vernazobres (2013) conclude that the promotion of
female management seems an ambivalent approach, which would lead both to the development of
diversity within the organisation and to the practice of different managerial styles.

According to a relatively recent study (Champoux-Paillé, L., 2021), a new, more feminine form of
leadership has emerged during the COVID-19 pandemic in business. This conclusion is in line with the
results of another study conducted, also in 2021, by McKinsey & Company et LeanIn.Org in 423
American and Canadian companies. Thus, women were able to exercise stronger leadership than men
when employees’ well-being became more important at the organisational level (through actions to
support team members, helping colleagues manage work from home, or caring for their colleagues’
mental health). The study also found that women are almost twice as supportive as their male colleagues
of other women or employees from minority groups, through mentoring or sponsorship, and in this way
contribute to a better working climate and to retaining or increasing the number of employees, in the
context of a general labour crisis.

Certainly, the existence or not of different management styles according to gender, far from being based
on indisputable scientific work, cannot be analysed outside the cultural and national context, which
influences gender stereotypes, or outside the dominant organisational culture.

Data analysis

The research aims to a better exploiting of professional knowledge, managerial communication skills
and interaction between leaders and subordinates. At the same time, our research seeks to identify how
businesswomen can succeed and underline their managerial abilities beyond the stereotypes.

The qualitative research was designed to investigate the differences in managerial style between me
and women, the challenges generated by the emergence of the pandemic and how leadership has been
influenced, as well as the factors contributing to stereotyping in women's undertaking of leadership roles
in specific business areas. Accordingly, we conducted 16 semi-structured interviews in Bacau, Romania
(7 men and 9 women in leadership positions and aged between 32 and 70). The areas in which the
investigated subjects work are: education, economics, public administration, informatics,
entrepreneurship, engineering, automotive industry and sport.
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As a first step, we were interested in surveying which values prevail in the organisation and whether we
can speak of a well-defined organisational culture. The majority of the subjects consider that there is a
well-defined organisational culture, based on values such as: integrity, transparency in decision-making,
honesty, responsibility, adaptability, equality, loyalty, efficiency, performance, sense of duty,
communication, tolerance, respect. This wide range of listed values shows that top management tries
to implement them in the way they relate to employees or in the way the organisation is perceived by
both external and internal public.

Questioned whether there is a difference between management and leadership, 15 respondents
consider that the concepts are different and only 1 respondent thinks that the two can overlap
conceptually, although few of them were able to provide relevant explanations as to the specific
difference between the two terms. Management is the activity of guiding, coordinating, directing a group
of people, an organisation, in order to achieve predetermined objectives. Leadership is the ability to
create vision, motivation and momentum in a group of people, often through the use of psycho-
behavioural tools (Male, 46 years old, public administration field). "Management is about leading an
entity effectively. Leadership is about inspiring people, structures and facilitating their progress in an
innovative way" (Female, 57, IT field).

In response to the question of what main professional/personal skills a leader should possess, the
respondents mentioned: creativity, honesty, altruism, resilience, professional knowledge, adaptability,
visionary, creator of change contexts, initiative, intuition, responsibility, altruism, intelligence, good
communicator. We can see that personal skills predominate and that they are also extended to the
organisational level, integrated into the elements belonging to the organisational culture. The managerial
style adopted is closely related to personal skills. 11 out of 16 subjects state that they follow the
participative style, 2 respondents - the authoritarian style, 1 respondent - the conciliatory style, 1 subject
- the mixed style and 1 subject answered that it depends on the context.

The majority of subjects also consider that the style is influenced by personality, but is also adapted to
the area in which they work (10 of those surveyed), that it is strictly personality-related (4 respondents),
while a small segment considers that it must be adapted according to the professional area (2 subjects).
The data highlight that managers put their personal touch on the way they undertake the management
of an organisation, but they also take into account the specifics of the field in order to make their work
more efficient, which shows adaptability and tolerance. The leadership literature often inoculates the
idea that a leader is an extension of the organisation or that a leader's personality can radically change
the organisational culture.

Regarding the managerial profile of a woman compared to the managerial profile of a man, the
responses collected showed that there are significant differences for 15 of the subjects, while one
respondent considers that there are no differences: "A woman is professionally well prepared, but less
managerial, full of confidence in her own strengths (and not only), authoritarian (to impose herself on
men), charming (in some cases), slippery, more empathetic than men. The male manager is ambitious,
authoritarian with opponents and more democratic with others, a good professional, persevering (but
also in mistakes), manipulative" (Female, 54 years old, education field). “A female manager is a good
organiser, planning-oriented, monitoring-oriented, generally able to take all those measures necessary
for the smooth running of things. The male manager, by nature, controls, supervises, hires, fires, and
generally manages activities involving the exercise of authority, the aim being the smooth running of
these activities" (Male, 32, engineering field).

To the question "Do you think there are significant differences between female and male leaders?", 14
people answered that there are differences based mainly on communication skills, intuition,
negotiation/mediation skills, authority, moral profile, image, emotional intelligence, diplomacy, patience.
However, respondents recognize that some and others can be exceptional leaders, while 2 subjects
consider that there are no gender differences. The image of a leader is related to how others interpret
his decisions and actions. The imagological construction of a nation is based on categories, stereotypes,
prejudices and social labelling, positive as well as negative, which once created and spread become
illustrative for the way they are perceived (Pew Research Center, 2008). Although, all of these
imagological elements are often difficult to be defined and differentiated, they contribute to creating the
social image and the specific defining features of a nation and the way they think and act (Daba-
Buzoianu, Cirtita-Buzoianu, 2014: 677-678).
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We asked our subjects if they could list some gender stereotypes about leadership. The answers
summarise some suggestive examples: "Men are born leaders, Engineering is not for women, Women
and men have different skills" (Female, 54 years old, field of education), "Women are not interested in
success as much as men" (Male, 32 years old, field of engineering), "Women have to take more of the
traditional role of mother and wife, Men have to bring in money and social status" (Female, 54 years old,
field of economics). From the collected answers we can see that these stereotypes are known, from
professional practice and that they apply both ways. Corroborated with the answers to the previous
guestions, i.e. the three questions that focused on the managerial profile of a woman/man and the
differences between male and female leaders, we can notice that in professional practice there are still
reminiscences of the existence of these stereotypes, but not in a radical way, there is also a tendency
to refine and reinterpret, through the power of example, certain imagological barriers. This also emerged
from the answers given to the question "whether there are certain areas or situations in which women
leaders are more suitable than men". 7 out of 16 respondents believe that leadership is not related to
gender but to professional training. 9 people believe that there are areas where women are more
suitable, such as: public relations, human resources, education, health, commerce, advertising and
economics. The next two questions asked how leaders coped organisationally with the limitations
imposed by the pandemic and whether there were changes in leadership after the pandemic. "There
was a need to adapt quickly in terms of organisation, technology and relationships. Decisions were
reconsidered and there was a constant evaluation of them" (Female, 57 years old, education domain)
"Management was done by rethinking the work schedule and making employees responsible for their
health and the health of those around them. Unfortunately it also required downsizing and reducing the
working hours of non-essential staff, retaining critical manpower in key positions in the organisation”
(Male, 32, engineering domain). The majority of respondents felt that there had been no major changes
in the way they were managed after the pandemic, but that they were more attentive to the needs of
their employees' personal lives and health.

The last question surveyed "what was the most difficult situation you faced in your job and how did you
manage to overcome it?" "One difficult situation was when some of my colleagues in the subordinate
services got sick with COVID-19 and there were very short deadlines to finish some activities, but
through effective communication | was able to get support from colleagues in other services, they joined
in by putting in much more effort, working overtime to finish all activities on time" (Male, 45 years old,
public administration). Among the difficulties listed were: lack of involvement of employees, delegation
of tasks, recognition of the authority of younger leaders, radical decisions they took, resolving internal
conflicts at organisational level or handling situations with ethical implications. This range of issues is a
reflection of the way in which, on the one hand, leaders build their identity and strengthen their image
at organisational level and, on the other, how they relate to their subordinates in various crisis situations.

Discussion and conclusions

The interviews indicate that the leaders of a business are aware of the differences in style, the main
advantages and disadvantages compared to the men are in the collaboration with the employers and in
the stereotypes that they had to face.

Although there are not very clear differences between the two leadership styles (male vs. female), based
on the interviews it emerged that the respondents recognise that there are stereotypes related to women
leaders, different ways of coordinating work within the organisation or certain areas where they can
perform. The challenges brought by the pandemic have led leaders to take on new roles or adapt quickly
to the new working conditions. Personal skills have been important in managing this crisis situation, and
the post-pandemic management is increasingly focusing on employees' personal needs and health
issues to ensure an optimal workplace climate.
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Abstract

Purpose — Our paper looks into the main characteristics of modern CRMs and analyze the implemen-
tation stage and immediate effect analysis in 10 diverse Romanian SMEs in a post COVID-19 world.

Methodology/approach — The research team conducted a semi structured questionnaire with 10 ex-
ecutive managers and used personal observations, through studying the reactions before and after CRM
implementation.

Research limitations/implications — Only SME’s which implemented the AIDA CRM solution since
2019 were selected as case studies, so that the interviewed managers have a fresher perspective on
post-implementation organizational changes and the immediate effects of CRM implementation during
the pandemic.

Practical implications — Modern CRMs have the ability to increase business profitability and streamline
workflows, automating various tasks and achieving team synergies, in order to increase organizational
performance and efficiency.

Originality/value — The current research gap, considered a missing piece in the research literature, is
the area that determines the process and benefits of implementing a modern CRM for Romanian SMEs.
Therefore, through this scientific paper we analyzed the determinants of a modern CRM implementation
and analyze the immediate benefits in 10 Romanian SME’s, each operating in a different field of activity.

Key words: Customer Relationship Management.

Introduction

Prior to the COVID-19 pandemic using a Customer Relationship Management System (CRM) was seen
as sometining to be implemented by large enterprises, usually Romanian SME’s being more skeptical
in regards to it's benefits.

However, the rapid migration of traditional brick and morter clients in the digital economy, simultaneously
with strict social distancing regulations imposed by the pandemic has creaded an urgent requirement
for more SME’s to evolve and start using digital business solutions in order to work from a distance and
serve digital clients, so the question arose, are solutions such as CRM’s worth the investment for
SME’s?

A significant contribution to our modern business approach of seeing retention costs of clients as being
less expensive than acquiring new ones was made by Reichheld, Markey, Hopton (2000) which inspired
a series of customer retention strategies that were incorporated and automated into the digital systems
known today as "Customer Relationship Management”, according to Roberts, Liu, and Hazard (2005).

Nowadays, modern CRMs have the ability to increase profitability and streamline workflows, automating
various tasks and achieving team synergies, in order to increase organizational performance and
efficiency.

Because the needs of every business are so diverse, from strategic, operational, analytical, employee
collaboration or customer data platforms, there are hundreds of CRM solutions on the market, tailored
to fit the multiple needs of diverse businesses.
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In recent years, there has been a significant increase in the commercial offering of various types of
CRMs, as well as numerous scientific articles, which shows that a CRM is necessary to ensure long-
term business sustainability, such studies are seen in the works of authors such as: Chang (2007),
Shanks, Jagielska, Jayaganesh (2009), Loh, Koo, Ho, Idrus (2011), Nahar, Dhaka (2014), and many
others.

Customer relationship management is widely regarded as an essential business philosophy that focuses
on retaining and improving customers. “Successful implementation of CRM results in reduced customer
dropout rates, reduced costs, and increased revenue”, according to Yee-Man Siu [2016].

However, the literature largely deals with the benefits of CRM implementation by large enterprises, but
there are significant fewer studies on the benefits of CRM implementation in the small business sector
and even fewer studies on the impact of CRM systems on Romania SMEs.

The current research gap, considered a missing piece in the research literature, is the area that
determines the process and benefits of implementing a modern CRM for Romanian SMEs.

Our paper aims to see how a modern and adaptable CRM has created added value in 10 different areas
of activity, by analyzing the challenges in the implementation process and analyzing the immediate
effects and benefits of implementing CRM’s for 10 Romanian SME’s, each from a different field of
activity, as follows: Tax Consulting, Grants Consulting, B2B Sales (Business to Business), Architecture
Studio, Sales B2C (Business to Clients), Topography, Medical Office, Software Development.

Research methodology

The research conducted a semi structured questionnaire with 10 executive managers and used personal
observations, through studying the reactions before and after CRM implementation, from a personal
perspective, as members and partners of the Holisun team that made the 10 CRM configurations.

Because we worked with business informations that are considered sensitive by some entrepreneurs
surveyed in the study, we will not publicly disclose the names of those 10 companies.

Only SMEs that have implemented the AIDA CRM solution in 2019-2020 were selected as case studies,
so that the managers interviewed have a fresher perspective on post-implementation organizational
changes and the immediate effects of CRM implementation.

The questions included in the semi-structured interview are the ones from the following Table 1.
Implementation analysis

1. Tax consulting company

About the company

Founding: Founded in 2005 in Baia Mare, Maramures County.

Specialization: transfer pricing consulting services, one of the most important companies with 100%
Romanian capital operating in this sector.

Background: hired the first employee in 2010, in 2019 the company reached 21 employees, a gross
income of 6.4 million lei (approx. 1.3 million EUR), and has a portfolio of 55 clients, consisting mainly of
multinational companies (foreign and domestic).

Why did they need a CRM?

Most of the 21 employees specialize in providing transfer pricing consulting services, and 3 of these
employees handle back-office operations, such as managing contracts, invoices and other day-to-day
administrative activities.

They needed a CRM for the back-office operations team that manages administrative operations related
to the company’s clients.
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Table 1. Interview questions for entrepreneurs. Source: Author

Cuestion Type of answer
1. What was the main reason for implementing a CRM? Open answer
2. How muc it cost to implement CRM? Oper wer

v employec T
. Is there a difference between the number of employees involved in customer management, according to CRM?

More than o

a} I have not used any fead m before CRM

=1

What was the average customer satisfaction feedback before implementing CRM?

a) No, there has been a decrease in customer satisfaction
b) 1 points
¢) 2 points
d) 3 points
e} 4 points

o

. Has there been a positive monthly increase in customer feedback since the implementation of CRM7T

More than one answer:

9, Was there a monthly increase in target performance (sales, projects, etc.) per emplovee after CRM implementation?

f) Yes, more th
a) 1 luna

b) 2 months

¢) 3 months

10. How long did it take to implement the custom CRM solution? d) 4 months
2) 5 mc 18
f) 6 mont
) more than 6 months
11. What were the main drawbacks in CRM implementation? Oper wWer
12, If you've used CRM in the past, why would you want another CRM? Open answer

How the CRM implementation went?

There were 2 preliminary online meetings between the general manager of the company, the 3
employees of support operations and development team of AIDA CRM, in which the first meeting was
aimed at presenting the general platform AIDA CRM and obtaining feedback on what can be used from
the AIDA CRM platform and which would be further developed to suit the particular needs of the
company.

The second meeting dealt with the adaptation requirements and the resources that the company needs
to provide in order to start the CRM platform configuration project.

Results after implementation
a) Customer satisfaction

Three months after the implementation of AIDA CRM, the tax consulting company registered a 1-point
improvement in customer satisfaction, thanks to the "external ticket” function within the CRM, through
which customer requests were automatically segmented into low-importance / medium / urgent priority,
so the human resources dedicated to their solution could be allocated more efficiently, depending on
the urgency of each request (emergency requests - settlement time 2 hours; medium requests —
settlement time 8 hours; low requests - resolution time 16 hours).

Due to the external ticket functionality within the CRM platform, the company records an average
customer satisfaction feedback higher by 1 point out of 5 after the implementation of the CRM, according
to the statement of the General Manager.

b) Employee productivity

As most of the repetitive work of the support operations team was automated, such as invoicing,

document generation, such as contracts and business offers, the efficiency of those 3 employees
increased by 10-20 %, according to the company’s General Manager.
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CRM price and value perception

The CRM platform was implemented for the tax consulting company with few special configurations, in
this sense the company had to pay only a SaaS (Software as a Service) subscription fee of 90 euros /
month for the 3 users of the operations department support (30 euros per user).

2. Grants consulting company
About the company
Founding: Founded in 2007 by a single shareholder in Cluj-Napoca, Cluj County.

Specialization: The company specializes in providing consulting services related to accessing non-
reimbursable funds for clusters as well as cluster management services, managing 3 of the largest
clusters in the Transylvania region.

Background:

Hired its first employee in 2008, now the team consists of 4 employees and 16 collaborators who are
paid according to the number of hours worked in projects and commission depending on results.

In 2019, the turnover of the company were around 500,000 lei (aprox. 100.000 EUR), but the company
is also the beneficiary of several European non-reimbursable funds, for which the amounts received are
not seen as turnover, but as state aid.

Why did they need a CRM?

Recently, it has become increasingly important to audit the work done by collaborators for each client,
as clients usually pay a fixed amount for consulting services, but the costs for external consultants were
variable depending on the number of clients, hours worked on projects, which until recently were not
properly audited.

In this regard, after an internal analysis was conducted in the company, it was decided that the
implementation of a customized CRM is the best way to audit the working hours spent on projects and
improve communication within the company, in order to increase productivity.

How the CRM implementation went

The implementation process was a challenging one, as the standard CRM project management module
had to be rebuilt according to the company’s needs, as well as developing of a special time control
function within the project management module.

The implementation process took about 15 business days, but the project was delivered in 3 months
due to the limited resources of the CRM platform developer.

Results after implementation

The implementation of AIDA CRM was a success as all the technical requirements of the company were
met and the delivery was made before the outbreak of the COVID-19 pandemic, which forced the
company’s employees and collaborators to work remote and thus work exclusively through the CRM.

a) Customer satisfaction

There was an increase in customer satisfaction by 1 point out of 5, customers appreciated the change,
by the fact that the CRM provided a lot of important information about projects, projects that could be
viewed by employees, collaborators and customers. According to the General Manager of the company,
without the implementation of CRM, especially during the COVID-19 pandemic, it would have been
difficult to imagine that the project deadlines would have been met, when all employees and
collaborators had to work exclusively from home.
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b) Employee productivity

A positive result of the quarantine imposed by COVID-19 was that employees and collaborators were
more willing to use the CRM platform, having no other virtual work environment available for project
management, even if the implementation of CRM meant greater transparency regarding the actual
number of hours worked.

After implementation, the productivity of those 20 employees and collaborators increased by 5-10 %,
and customer feedback also improved by 1 point out of 5, due to the transparency of the projects and
the function of external tickets that prioritize requests from customers, which meant the ability to respond
more quickly to requests for real client urgency.

CRM price and value perception

The company decided to rent a custom made CRM solution, by paying a monthly SaaS subscription of
15 euros per user, or 300 euros in total / month.

The company is satisfied with the price of the subscription in relation to the increased productivity after
the implementation of the CRM platform, productivity according to the General Manager increased
between 5-10 % in a difficult period in which employees and collaborators who were forced to work
exclusively from home. The CEO believes that productivity will continue to rise after employees and
collaborators return to the office.

3. B2B Sales company
About the company
Founding: Founded in 2008 with a single shareholder in Dej, Cluj County.

Specialization: largest business to business distributor of Dutch tulips in the Transylvania region, serving
over 600 B2B customers from local florists to large retailers, such as the Auchan Romania hypermarket
chain.

Background:

The company runs as a family business, the general manager’s son-in-law running the warehouse in
Dej, Cluj Country, the general manager's daughter being the operational director, and the general
manager running the business from the companies public office from Cluj-Napoca, Cluj Country.

In 2019 the company registered a gross income of 6.5 million lei (aprox. 1.3 million EURO) with 8
employees, out of which: 4 warehouse employees, 2 sales agents, an operational director and a general
manager.

Why did they need a CRM?

Dutch tulips are some of the most beautiful tulips on the Romanian market, but if the tulips are not sold
before they reach the warehouse in Dej where they are rapidly distributed in Transylvania, they must be
sold quickly at a discount or even discarded, being perishable products, with a short shelf life.

The company needed to implement a CRM to move from the simple Ecommerce site used to take a
significant proportion of total orders to a CRM used by the 600 B2B customers-operational manager-
supplier-warehouse-distribution for getting all orders in one place, aggregate those orders by size,
categorize them and notify the Dutch tulip supplier when the order can be shipped, in order for them to
collect the tulips and arrange transportation to the warehouse in Dej, from where they are distributed to
clients in the Transylvania region.

How the CRM implementation went?

The project, more complex than a regular CRM customization, went smoothly as the technical needs
were clearly established by the beneficiary and the project manager promptly answered all technical
questions of the AIDA CRM development team.
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The 600 B2B customers had no problem adapting to CRM, as they were used to ordering from the old
E-Commerce platforms, where CRM automatically took the orders, the warehouse manager also liked
the CRM platform, as it saw an improvement in warehouse management, through more efficient
logistical communication with the Dutch supplier and Romanian customers.

Results after implementation
a) Customer satisfaction

A point of improvement of the feedback was noticed after the CRM was implemented together with it's
own integrated automatic feedback system. B2B customers could now provide feedback after each
received order with just click on a star directly in an email sent by the CRM, Such as " *; **; xxx; ik, sk
" (5 points meaning excellent service).

Because management does not believe that the quality of the tulip was improved after the
implementation of CRM, we assume that the mere fact that the company requested feedback via e-mail
improved the perception of after-sales quality.

b) Employee productivity

The biggest increase in productivity after the implementation of CRM is that of the operations director
who had time to "breathe” and avoid past mistakes in the ordering procedure to the dutch supplier.

The operations director told us that 30 to 40% of her daily work was automated, thanks to the CRM
platform.

CRM price and value perception

Due to the extensive customization required for CRM, the SaaS subscription option was not available,
so the customer paid 5,000 euros for a CRM license, the amount was paid in 6 monthly installments at
the customer’s request.

The implementation of the project required 35 working days by the AIDA CRM team. However, the
project was implemented in 6 months, the client not being able to assign a project manager until the fall
of 2019.

4. Architecture Studio
About the company
Founded: in 2000 as a family business by husband and wife, both experienced architects.

Specialization: residential and commercial architectural design, as well as in the management of
construction projects

Background:

In 2019, the company registered total gross income of approximately 1 million lei (aprox. 200.000 EUR)
with 7 employees.

The day-to-day operations are run by the wife, and the husband is the one who negotiates contracts
and manages the largest clients in the fields of residential development and office spaces.

Why did they need a CRM?

As the company began hiring young and inexperienced architects, they had issues characteristic to
young and inexperience employees.

The young architects did not pay as much attention to administrative issues associated with architectural
projects, as when a building permit expired and must be extended, the young architects lacked
knowledge of the various special documentation flows for each type of project, such as dwelling
extension, urban planning permits, authorization from the monument authority, etc.
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This type of problems created tensions between the management and the younger employees, as those
mistakes delayed projects, leading to fines, low productivity and morale.

The company needed a CRM to generate email and mobile text messages alerts so that young
architects could be more organized and see when a permit expires, what kind of documents and special
permits are required for each type of project, how to better manage projects, improve internal
communication and most importantly avoid costly delays in time and money for customers.

How the CRM implementation went?

A significant number of meetings were required as the the AIDA customization framework was
developed in partnership with the architecture studio, as there were a lot of special workflows that
needed to be built within the CRM platform.

In order to help younger architects better manage their projects and also ensure increased productivity
by using the CRM project management module, it was necessary to create templates for each type of
architectural project and so over 80 types of project documentation templates were created in the CRM.

The company also needed time to digitize the customers database, as well as training employees to
trust and contribute to the configuration of the CRM. It took a total of 42 working days to complete the
project.

Results after implementation
a) Customer satisfaction

The company does not keep a clear record of customer satisfaction, as most of the company’s
architectural projects take more than 6 months. But, as employees are using the CRM platform to avoid
making the common mistakes in the past, we can assume that this will have an positive impact in terms
of organizational efficiency as well as customer satisfaction.

b) Employee productivity

The implementation of the CRM is still very new for an architecture studio, where the results well be
seen in a longer time span, but the preliminary results are encouraging.

There was a 10-20% increase in productivity in the first month after implementation, the companies
however believes that the highest productivity possible, can happen only if besides using the CRM, local
authorities will accept digital documents and online appoints, so that valuable working time will not be
spent waiting at various public institutions queues, in order to submit urban documentation, such as the
City Hall, the County Council, the Environmental Authority, the Monuments Authority, etc. The increase

in productivity was mainly due to not making mistakes, due to lack of experience and knowing how to
properly prepare the 80 types of project documentations.

CRM price and value perception

The aquisition was seen as a good and not to expensive investment, given the increase in internal
efficiency for the younger architects in the company.

5. Facility Management

About the company

Founded: In 2019, in Timisoara by a young entrepreneur through a "StartUp Nation"! government grant.
Specialization: housecleaning for residential and offices

Background:

1 About StartUp Nation grants: http://www.imm.gov.ro/ro/mmaca-etichete/startup-proiect
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The company had 41 clients in 2019 from private residential areas to office spaces, which are served
by 5 employees, including the General Manager who manages administrative operations and sales.

Why did they need a CRM?

In addition to high-performance cleaning machines, which undoubtedly contributed to the productivity of
the 4 employees who perform day to day cleaning operations, there is also a large volume of
administrative operations, such as managing appointments and responding to requests from a growing
number of customers which does not leave much time for conducting prospecting activities, which is
also the responsibility of the General Manager (CEO).

The company thus needed a CRM that would automate routine customer communication and be a tool
for these customers in order for them to self schedule the desire visits from the facility management
company, thus decongesting the appointment activity carried out by the General Manager, manager
who also needs the CRM in order to manage prospecting activities for new customers.

How the CRM implementation went

The company'’s technical needs were easy to implement, and the project was in line with the company’s
long-term strategy to have the most automated and modern facility management business possible on
the local market. In order to carry out the CRM implementation process which lasted 3 working days, it
was necessary to have 3 online meetings between the General Manager and the CRM implementation
team.

Results after implementation
a) Customer satisfaction

After CRM implementation, customers quickly got used to the online programming tool inside the CRM
and appreciated the new online programming facility. However their satisfaction did not increase
significantly, given that their satisfaction was rather related to the quality of the cleaning service.

b) Employee productivity

After the implementation of the CRM, the company’s productivity increased by 10-20 % and there was
significantly less managerial involvement in the day-to-day management of customers. The General
Manager used the extra time to develop prospecting activities within the CRM platform.

Using advanced marketing tools (Mass Marketing) in CRM, such as the sending a large number of
predetermined mobile text messages and e-mails, both with tracking functions, the General Manager
was able to carry out more advanced prospecting activities in order to attract new customers directly
through the CRM and achieve more efficient management of the sales funnel.

The CEO was also able to create automated invoices from the CRM, which were sent automatically to
clients and also create automated documents, such as contracts and business offers, using document
templates, which saved valuable time, time now allocated to prospecting activities.

CRM price and value perception In the first stage, the cost of the monthly SaaS subscription (Software
as a Service) of 60 euros seemed expensive to the CEO, but after the CRM was implemented and the
manager has seen the benefits of CRM, the price was considered appropriate.

6. Law firm
About the company
Founded: in 2016, Cluj Napoca.

Specialization: practices law in the fields of companies, insolvency, insurance, administrative and tax,
consumer protection, intellectual property, telecommunications and IT.
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Background:

The Law firm has 9 collaborators, and a founding member which serve a portfolio of 108 clients, from
which you can find prestigious Romanian companies and personalities.

The founding member of the law firm is also a strong supporter of digital innovation in law firms, and as
a result, the law firm has already tried many CRM solutions built specifically for lawyers.

The company needed a more versatile solution than AvoApp, the previous solution used which could:
synchronize lawyers’ calendars in "Google Calendar”.
provide a more advanced solution in terms of customer legal processes

grant restricted access to clients through a client portal within the CRM, so that they can see their own
legal processes and communicate with the lawyer(s) managing their legal case.

reduce repetitive work of lawyers as much as possible by automating repetitive operations, such as
sending invoices, writing commercial contracts or business offers.

How the CRM implementation went?

Since the company’s founder knew in detail what a CRM is and had previous experience with other
CRM solutions, the technical discussion was very straightforward.

Results after implementation
a) Customer satisfaction

Customer satisfaction did not increase, as the overall results in the courtroom are what ultimately
determines customer satisfaction in a law firm. Even though customer satisfaction did not improve after
the CRM was implemented, most clients recognized the implementation of the CRM as a positive aspect
in terms of conducting business with the law firm.

b) Employee productivity

The founder of the law firm and the other 8 collaborators were delighted with the new CRM, which they
saw as more versatile than the previous CRMs, being completely configured according to their needs.

Productivity within the company increased by 10-20 %, and most of the productivity was represented by
time saved, such as time not wasted discussing unimportant issues with clients on the phone, these
discussions are now taking place to some extent through the CRM's client portal, which has led to a
more efficient way of communication with clients.

Productivity also increased due to the reduction of repetitive work through the use of e-mail templates
and email automation, as well as the creation of document templates (contracts, business offers, powers
of attorney annex, etc.) and existence of client tickets in the CRM.

CRM price and value perception

The company went for a SaaS subscription fee of 135 euros/month or 15 euros/month per user.

The monthly subscription costs 50 % more than the cost of the old AvoApp subscription, but as
productivity increases in the company by 10-20 %, the company manager considers the investment a
profitable one.

7. B2C Sales

About the company

Founding: in 2005 in Bistrita County, as a familty business.
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Specialization: business to clients (B2C) telecommunication sales subscriptions (TV, Internet, Mobile
Services) in rural areas.

Background:

The telecommunications professional who founded the company, now 55, has retired from business and
his son started running the company from 2014.

The company’s revenues have been on an upward trend since 2005 and in 2019 reached a gross
income of 2.5 million lei (aprox. 500.000 euros). The company began to expand rapidly to 30 employees
in 2016, when the company signed a representation agreement with a major telecommunications player
for exclusive B2C sales in Bistrita County. The agreement meant that in the rural areas of Bistrita-
Nasaud there will be no other company allowed to sell the B2C subscriptions for that
telecommunications company.

As the company expanded from 1 employee in 2015 to 30 employees in 2019, serving thoussand of
households, it became very difficult to manage expenses and coordinate the 30 employees, 15 of whom
were local sales representatives.

Why did they need a CRM?

The company needed a CRM to coordinate the sales team that sold B2C subscriptions for
telecommunication services, to manage the growing customer base and, in general, have better control
over the operational part of the company.

As many of the 15 sales staff live in rural areas, face-to-face meetings with the manager were rare, so
a CRM was needed to coordinate sales and provide support when needed.

How the CRM implementation went

CRM implementation was technically not difficult to implement, but there were issues regarding the sales
team being reluctant to use the CRM platform.

Even though the project was supposed to last 4 days, a total of approximately 9 working days were
allocated for the project and 2 months of extended training assistance in order to ensure that the CRM
is fully understood by all employees.

Results after implementation
a) Customer satisfaction

Customer satisfaction increased by 1 point out of 5. Increased customer satisfaction was associated
with the fact that the sales team’s telephone dialing decreased significantly, with a large amount
communication activities with customers migrating to emails and mobile text messages.

Younger customers preferring informal and digital communication options, perceiving sales calls by
salespeople as an annoying and aggressive communication technique.

b) Employee productivity

After implementation and acceptance by employees, the CRM was a huge success, as employees
started receiving alerts at the expiration date of old contracts for renewal purposes and automatic cross-
selling campaigns were implemented. Contracts could also be generated instantly so that employees
will no longer waste time writing them by hand.

The manager was able to coordinate the entire sales team and sales campaigns through the CRM
"Dashboard” and was also able to carry out human resources operations, such as approving leave
requests through the CRM.

After implementation, the company’s productivity increased by 30-40% by automating and streamlining
many sales activities.
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CRM price and value perception

The monthly subscription for CRM was 300 euros per month or 10 euros / month per user. The
perception of the value of the cost associated with implementing CRM is more than satisfactory,

in the opinion of the CEOQ, as he said in his statement: "Now that | have a CRM, | don’t see the possibility
of going back. | think the CRM was one of the best investments I've ever made. CEQ”

8. Topography
About the company
Founding: in 2016 in Baia Mare, Maramures, County by a young geological engineer.

Specialization: geological and geodetic engineering for ground surveying, photogrammetry, cadastre
and geotechnics services.

Background:
The activity started with 4 young employees in the field of geological and geodetic engineering.

Currently, the company serves an average 32 customers with 6 employees. The company registered in
2019 a gross income of around 325.000 lei (aprox. 66.000 EUR).

Why did they need a CRM?

The company needed a CRM to better communicate with customers without wasting time in numerous
non productive meetings and telephone conversations.

Also, the implementation of the CRM was considered necessary to avoid the risk of employees forgetting
important things such as the expiration date of an authorization approved by the city hall, a need similar
to the ones seen in the previous architecture studio analysis.

A more specific need of the topographic company that justified the implementation of the CRM platform
is that each team member manages around 6 projects, each employee having to prioritize those projects
as best as possible, as certain types of authorization were granted. The company’'s management
considered that the need for a CRM could help employees to identify in advance which projects should
be prioritized, following through the CRM the expiring authorizations and those to be granted for various
works.

The implementation process went smoothly and there was little customization involved. It took about 4
business days to configure the CRM to the company’s needs, but the project was started 2 months late
due to the manager’s busy schedule.

Results after implementation
a) Customer satisfaction

After a period of implementation and adaptation that lasted about a month, customer calls began to be
transformed into internal tickets within the CRM, customers quickly getting used to this way of working,
and the company changed it's communication policy, by communicating project updates with customers
directly and only through the client portal inside the CRM, customers could now track their project
completion and communicate with the topography employees directly through the chat box inside the
CRM client portal.

Customer satisfaction has significantly improved by 2 points out of 5 points. Increasing customer
satisfaction in this case had to do with improving customer communication by creating the CRM
customer portal.

b) Employee productivity

According to the manager, in addition to improving customer satisfaction, internal productivity increased
by 10-20% within the company.
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The increase in employee productivity by 10-20 % had to do with 2 main factors:

Clients can now receive project updates in CRM, there is no need for employees to be constantly on the
phone with customers, and vice versa.

Employees receive a mobile text message and an email alert when a notice is about to expire and needs
to be renewed.

CRM price and value perception

The manager considers that the monthly SaaS subscription of 75 euros was expensive, but in the end
it was worth it, because CRM has significantly improved communication with customers without wasting
unnecessary time in countless meetings and phone calls, which reduced risks, such as forgetting
important events, like the date when an authorization approved by the mayor’s office expires.

9. Medical office

About the company

Founding: in 2005 in Cluj-Napoca by a young doctor of occupational medicine.

Specialization: occupational medicine.

Background:

The company in 2019 registered 220 recurring B2B clients, a gross income of 460.000 lei (aprox. 93.000
EUR) with the help of 5 employees, of which a medical office manager, 3 occupational physicians and
a psychologist.

Why did they need a CRM?

As the medical office specializes in occupational medicine, which means dozens of occupational health
consulting services every day/per doctor, it was considered necessary to streamline the repetitive
operations activities of the clinic manager, such as setting up consulting appointments (office and in the
field) and billing activities.

In this sense, a CRM in which the appointments are made by the client and invoicing is done
automaticaly, would lead to a lower workload of the office manager, which means more time to more
productive activities.

How the CRM implementation went?

The implementation process lasted 1 month, of which 5 days of actual work for the CRM platform
implementation team.

Results after implementation
a) Customer satisfaction

The medical office does not ask for feedback on a medical service provided, also the CRM was
implemented more for internal reasons and not to increase customer satisfaction. The medical office
only estimates that their services are perceived as good to excellent. There were no perceived changes
in customer satisfaction after the implementation of the CRM.

b) Employee productivity

After the implementation of CRM, there was a significant improvement in the number of hours involved
in managing customer scheduling, as well as in the time allocated to billing activities.

After the implementation of CRM, there was an increase in the efficiency of the medical office’s

management activity between 10-20 %, the clinic manager no longer having as much administrative
work as in the past.
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CRM price and value perception

At a 50 euro monthly SaaS subscription, the cost of implementing the CRM was seen as a good
investment, as the productivity associated with administrative activities increased by 10-20%.

10. Software Development
About the company

Founding: in 2005 in Bucharest, in the form of a business partnership between a Romanian business
woman and a French businessman.

Specialization: accounting software company
Background:

In 2019, the company reached a gross income of 6.7 million lei (aprox. 1.35 milion EUR) through over
800 customers served by only 49 employees, most employees working in the maintenance and sales
department. The company has two revenue streams, from the sale of software licenses and
maintenance services to customers.

Why did they need a CRM?

The company had in the past implemented MiniCRM?, a standardized CRM, but the implemented
platform could not be adapted to generate special reports for sales and customer maintenance which
have been requested by the client.

How the CRM implementation went?

The technical discussion was from one software provider to another, which is why technical aspects in
regards to the CRM configuration was rapidly discussed. The actual working time for configuring the
platform to the needs of the company took 15 working days.

Results after implementation
a) Customer satisfaction

Customer satisfaction increased by 1 point out of 5 after the implementation of the new CRM. Improving
customer satisfaction is seen as an indirect benefit of streamlining internal work procedures, as the CRM
provided more information to management about customers, the maintenance department and the sales
department. With more complex date and reports, the CRM resolved internal bottlenecks and this in turn
improved customer satisfaction.

b) Employee productivity

After the CRM implementation, the 30 employees in sales and technical support enjoyed an increase in
productivity of approximately 5-10%.

CRM price and value perception

The CRM was offered in the form of a SaaS subscription of 450 euros per month or 15 euros per user.
The company did not have a problem with the investment, being a price similar to the cost of the old
CRM previously implemented.

Conclusions

After the CRM implementation, all the companies interviewed recorded an increase in productivity, as
shown in Table 2.

2 MiniCRM website: https://www.minicrm.ro
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Productivity
The slightest increase in productivity of 5-10% was observed in the software developer, because it has

already started to use a CRM before the implementation of the new AIDA CRM solution, which also
generated some improvements in organizational performance.

Table 2. Results after CRM implementation. Source: Author

Case studiu Field of activity Employees|Clients|Productivity|Client satisfaction
7 B2C Sales 15 1200 30-40% 1
3 B2B Sales 8 600 30-40% 1
1 Tax consulting company 3 55 10-20% 1
4 Arhitecture studio 8 28 10-20% 0
5 Facility Management 3 21 10-20% 1
6 Law firm 9 108 10-20% 0
8 Topography 6 32 10-20% 2
9 Medical cabinet 5 220 10-20% 0
10 Software development 30 800 5-10% 1
2 Grants consulting company 20 120 5-10% 1

A slower increase in productivity was also seen in the grants consulting firm that implemented the CRM
during the COVID-19 pandemic. In the case of the grants consulting firm, we believe that productivity
did not increase so much during the COVID-19 period, because the CRM was implemented in the stress
induced lockdown period when employees out of whom many parents also needed to take care of their
children that started to study from home.

Six of the companies analyzed increased their productivity by 10-20% through a combination of
automated sales and marketing workflows and the use of digital productivity tools such as tickets, control
time, emails with automatic templates, automatic document generation, etc.

In the case of the B2B sales company, productivity increased significantly by 30-40 % on the operational
side because most of the buy/sell orders managed by the operational manager could now be fully
automated.

In the B2B sales company, productivity improved only in terms of internal operations and not in sales,
with sales agents rejecting the use of the CRM platform, for fear of increased transparency and oversight
by management.

The productivity of the B2C telecommunication sales company also increased by 30-40%, and the
manager was able to better coordinate and supervise the sales team in the rural area of Bistrita-Nasaud.
Also, the manager and sales staff could now use the advanced digital methods of prospecting and
retention performed directly through the CRM.

The factors that improved the productivity of the 10 case studies ranged from extra time gained by
automating administrative activities, such as the case of the medical office, or increasing organizational
performance through the existence of automated sales workflows, such as the software developer and
B2C telecommunications sales company.

Client satisfaction

The increase in internal productivity also increased the perception of customer satisfaction in 7 of the
10 SME'’s analyzed. Of the 7 companies, 6 increased their customer satisfaction rate by 1 point (out of
5), and in the case of the topography company we saw an increase in customer satisfaction by 2 points
(out of 5).

The increase in customer satisfaction in the 10 case studies is due to one or more of the following
factors:
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Better communication with clients. In the case of the B2B sales company, the law firm, the grants
consultant and the topography company, the reason for implementing CRM was to increase internal
efficiency, not customer satisfaction, but increasing internal productivity and transparency between
employees, indirectly impacted customers satisfaction, as customers perceived that each of those
companies began to offer higher quality services, by being internally more efficient.

In the case of the topography and law firms, the only thing that changed in relation to customers was
better external communication, as customers could use a customer portal inside the CRM, a portal
where they could view information about the status of their projects. In this regard, we can argue that
customers treat digital communication as a service that companies should provide.

Improving internal proceses In the modern age, we truly live in a fast-paced world where CRMs can be
an important partner for any company that wants to serve it's customers better and more efficiently. By
improving internal workflows, the B2B sales company, the software development company, the B2C
sales company and the law firm serve their customer base better, faster and smarter due to improvments
in business processes, which required both the existence of CRM-type IT platforms as well as adapting
the way of doing business in the digital age, or rather the digitization of business processes.

Better - do not contact customers by phone to buy things, but rather use segmentation, strategic
reporting, and customer sales history to anticipate the individual needs of each customer (a customer
who buys product A is usually interested in product B; a customer usually buys a new product A after 1
year from the purchase of the previous product or similar to product A, etc). In addition, making things
better means knowing and taking into account each customer’s preferred ways of communicating and
knowing the sales channels that these customers use. Some clients want to go to the showroom alone
and do not want any form of proactive communication, others prefer to be contacted only by email, other
clients are more receptive to business proposals in face-to-face meetings, etc.

Faster - in the modern world of instant gratification and with a young generation accustomed to ordering
a product via E-Commerce and receiving that product within 24 hours, ordering food via a mobile app,
and receiving delivery within 15 minutes, we can say for certain that customer satisfaction is becoming
more and more difficult to achieve in the digital economy. Whether a CRM is used to control and adapt
the business strategy to the needs of the modern customer, seen in the case of the analyzed B2C
telecommunication company, or to sell products faster, such as the case of the seller of fresh tulips, we
must constantly think of new ways to be faster, and CRMs are proving to be good tools in this regard,
by automating repetitive work and creating digital business flows that are much faster and makes the
business more scalable.

Smarter - having as much relevant data as possible about internal business processes, competition and
customers in a single platform, a company can see internal problems, forecast sales, detect certain risks
sooner than later (Ex: sales agents are alerting management through the CRM that they are losing
customers because competition has lowered prices), capabilities needed to build a dynamic business
strategy that will react and enable fast adjustments to a changing world. In the case of the software
company that implemented it's new CRM, they recognized the need for better data as a strategic goal,
which led to better reports, that helped the management team make batter strategical decisions and
increase internal efficiency, which improved sales and profitability as a result.

Business workflow automation. In the case of the B2B sales company, not only did we see that
business workflows allowed that company to do things better, faster, and smarter, but they used the
CRM to create automated workflows, so the CRM can be able to "think and act” according to certain
predefined computer rules (workflows).

In the case of the B2B sales company which has to sell imported tulips before they reach the warehouse
and distribute those tulips within 24 hours of arriving at the warehouse, questions such as: "who buys
the products”; "where to deliver”; "how are they paying”; "who checks payments”; "what tulips they want”;
"how many tulips”; "when they need it"; "who delivers those tulips”; "Who informs customers that delivery
will be today”. and so on are all information that needs to be collected as soon as possible, which is why
the existence of digital process automation and digital workflows can lead to the collection of all that
data in a single platform, from where they can be processed automatically, and used to increase
performance and even reduce operational risks.
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Challenges in CRM implementation
The challenges that those 10 companies went through to implement their CRMs can be grouped into:

— Time - Some CRMs are easier to implement than others. In the case of companies that have a
less common way of working, such as the architecture studio, they need to allocate more time
and financial resources to implement an efficient CRM, given that besides time allocated for
CRM implementation they also need time to digitalize their business processes, but as this
paper demonstrates, allocating the time needed to think about business processes and how
they can be integrated into a CRM is a worthwhile investment.

— Resistance to change - In the case of the B2C telecommunication company, the biggest
challenge came from employees who felt at war with technology, those salespeople felt that
their job was in jeopardy if the company implemented the CRM and tried to sabotage it's
implementation.

— Eventually, after the implementation of the CRM, some of these employees lost their jobs, the
less efficient employees being fired shortly after the implementation of CRM. In this sense, we
can say that statistically most of us will change jobs in the future, as the constant advances in
technology will make most traditional jobs absolute and employees will be in a constant search
for jobs that produce both job satisfaction as well as a higher added value in the business world,
thus hopefully reaching higher wages.

However, this is not a bleak future, as jobs will not disappear, they will only change as they had
in the past as seen in the study of Tytler, Bridgstock, White, Mather, McCandless, and Michelle
Grant-lramu (2019)

Employees will need to do meaningful and valuable work in the future, just as they do today,
certainly not all employees want to change the way they do things or learn new skills, but this
will become the norm in the future.

— Time to adjust - Some employees, such as the topography company, knew they needed a
CRM, but they didn’t know how to use it. In this regard, workshops and tutorials were used to
help the learning process. Most employees are not afraid of technology, but of things they don’t
know. In this sense, a software company that produces a CRM or any other business software
solution must also offer educational services, so that those employees can adapt more quickly
to the correct use of various business IT platforms and not become enemies of change, due to
the fear of unknown.

Final conclusions

As a final conclusion for the 10 analyzed SMEs, we can conclude that with a monthly SaaS subscription
between 10 and 15 euros per user or even the payment of a one time license, the investments paid off,
investments that in the all of the 10 business field area brought noticeable improvements in customer
relationship and a higher organizational performance, which according to the 10 managers, justified the
investment.

We hope that specialized CRM'’s platforms will become increasingly popular in Romanian SME's, and
the insights from various studied that prove both the effective implementation of such platforms and how
those implementations should be treated will help managers overcome the challenges in using a CRM.

As a final conclusion, we can say that a CRM can be a competitive advantage for Romanian businesses,
because CRMs, especially offered in the monthly SaaS subscription system are financial accessible
digital solutions that can increase the productivity of SMEs without any significant financial risk, but the
success of implementing a CRM lies in a careful analysis of business expectations and the firm
commitment of managers to make the organizational changes necessary for a successful CRM
implementation.

Further research

Following direct discussions with the 10 companies, as well as experience we can say that one of the
most important challenges in digitizing companies in Romania has to do with correctly conducting the
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internal analysis on the current state of digitization and setting achievable expectations after the
adoption of various IT platforms designed to increase organizational productivity.

In this sense, as a future research, we propose the creation of an online digital audit mechanism for
Romanian companies, as a self digital diagnostic tool free to use by any manager. In the future paper,
this digital diagnostic mechanism will address a sample of at least 365 Romanian companies to obtain
data with statistical relevance of 95% and will look into the current degree of digitization in Romanian
companies and the desired direction of digitization by Romanian entrepreneurs.
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Abstract

Purpose — In order to close the digital divide between urban and rural digitalization development our
study focuses on the impact of the smart governance concept in Romanian villages and convergence
into ,Smart Villages”, with its benefits and challanges.

Methodology/approach — The findings of this paper is based on a structured questionnaire conduced
on mayors from 358 communes out of 2862 (12.5%) in which 9.262,851 of Romanian reside (46.05%).

Findings — The paper studies the perception of village mayors in regards to smart governance using
digital technologies and convergence into “Smart Villages” in a post COVID-19 world.

Research limitations/implications — The questions addressed were not meant directly to discover
smart governance readiness in Romanian villages. However, the questionnaire tackles all of the core
questions that must be addressed in any Smart Governance model used in villages.

Practical implications — The Smart Governance concept refers to the use of various and innovative
information technology solutions in order to improve the decision-making process in public administra-
tion, through better collaboration among different stakeholders, including government, citizens and the
private sector.

Originality/value — This paper coins a definition for "smart village governance" and contributes to de-
veloping a framework for building new, smart governance models addressing the growing challenges of
rural communities.

Key words: smart village

Introduction

The digitalization process of the national and global economy, accelerated by the recent COVID-19
pandemic is considered the 4th Industrial Revolution according to Skilton and Hovsepian (2018), having
a major impact on private economic actors and public entities, from governments to local public
administrations (Reischauer, 2018).

The recent years marked by unpreceded society changes, a new ,normal” was shaped by the COVID-
10 pandemic, from the ,normal way” we spend our free time, interact with others and work. For this
reason, the implementation of digital technologies has major consequences in the evolution of modern
society, from its impact on the economy, according to Goldfarb, Greenstein, Tucker (2015), labour
market (Bejakovic, Mrnjavac, 2020) and the digitalization of public services, which culminates in the
Smart Governance concept, present in advanced economies around the world (Pereira, Parycek, Falco,
Kleinhans,2018a).

The Smart Governance concept refers to the use of various and innovative information technology
solutions in order to improve the decision-making process in public administration, through better
collaboration among difierent stakeholders, including government, citizens and the private sector,
according to Pereira, Parycek, Falco and Kleinhans (2018b).

Smart governance moreso in the wake of the COVID-19 pandemic has an important role in supporting
citizen initiatives, through providing a digital framework in which complex interactions between
governments, citizens and other stakeholders can take place. In this regard, Smart Governance
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according to Viswanadham, Vedula (2010) can be considered one of the 6 pillars of a true Smart Village,
alongside: Smart Mobility (Docherty, Marsden, Anable, 2018), Smart Living (Asriadi, Jamaluddin,
Abdullahi, 2021), Smart Environment (Aziiza, Susanto, 2020), Smart Citizen (Soon, 2016) and Smart
Economy (Adamowicz, Zwolinska-Ligaj, 2020).

Compared to the other 5 Smart Village pillars, Smart Governance is primary dedicated towards digitizing
and improving administrative public services, and must be directly implemented by public central and
local authorities, according to Scholl and Scholl (2014).

The European Union, was the first major public institution to define a smart village as reliant on a
participatory approach, or smart governance: "Smart villages are communities in rural areas that use
innovative solutions to improve their resilience, building on local strengths and opportunities™. They rely
on a participatory approach to develop and implement their strategy to improve their economic, social
and/or environmental conditions, in particular by mobilising solutions offered by digital technologies'.

Smart governance approaches are now leading public administration reforms in many developed
European economies, such as Austria, United Kingdom and Italy who are seeing great results in
engaging citizens in participatory governance, which brings more insight on the needs of the community
and many times solutions to those problems directly from their citizens (Gupta, 2008).

Authors such as Pereira et. al Pereira, Parycek, Falco, Kleinhans (2018), Eremia, Toma, Sanduleac
(2017), and Winkowska, Szpilko, Pejic (2019) demonstrated that using various collaborative and
transparent information and communication technologies for governing can improve internal processes,
increase transparency, reduce corruption and enhance communication between public servants and
citizens in cities, however there is little research on the perception, readiness and evolution towards
smart governance in villages.

Our paper is focused on smart governance in Romanian villages, as an emerging field of study of the
impact of digitalization in villages by using information technology in order to enhance the decision
making process in village halls, and transform the way public services are delivered in the digital age.
More specifically, our scope is to provide a clearer view on the perception, readiness and evolution
towards smart governance in the Romanian Smart Villages of tomorrow, by conducting a smart
governance survey in 358 Romanian villages, out of the 2862 village commons in Romania, in which
close to 10 million citizens live, or 44% of Romanian population vs. 25% the EU average.®

The paper also aims at contributing to the development of a new smart governance model by addressing
the challenges of the digital society, information sharing, citizen engagement, collaborative governance
and transparency in villages, the smallest human communities that in many aspects are legging behind
cities in terms of digitization, according to Salemink, Strijker, Bosworth (2017a) and Townsend, Wallace,
Fairhurst, (2015a).

Smart Villages in Romania
What are Smart Villages?

On a global level, the concept of smart villages dates back in the period of 2014-2017, with the first
smart village initiatives occurring in Central Africa, Asia and South America (Holmes, 2017). In the
European Union the emergence of the "Smart Village concept" is associated with the "Cork 2.0
Declaration for a Better Life in Rural Areas" from 2016 (Visvizi, Lytras, Mudri,2019), when through a 10
points manifesto in improving the quality of life in rural areas across the European Union, digitalization
and connectivity where seen as tools in order to achieve the goals set by the 10 points manifesto.

Further steps by the European Union where seen in the following year, by the European Commission's
publication of "EU Action for Smart Villages" in 2017 (Stojanova, Lentini, Niederer, Egger, Cvar, Kos,

1 Concept, issues and prospects for EU rural areas: https://www.europarl.europa.eu/RegData/etu-
des/BRIE/2021/689349/EPRS_BRI(2021)689349 EN.pdf

2 Concept, issues and prospects for EU rural areas: https://www.europarl.europa.eu/RegData/etu-
des/BRIE/2021/689349/EPRS_BRI(2021)689349_EN.pdf

8 Ziarul Financiar articole: 44% of Romanian live in rural areas: https://www.zf.ro/eveniment/circa-44-din-popu-
latia-romaniei-traieste-in-mediul-rural-media-uniunii-europene-este-de-25-14918560
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Duh, 2021), where the E.U. defined policy areas and funds for smart villages, adopting a integrative
approach towards them (Zavratnik, Kos, Duh, 2018).

Smart villages don't have a legal definition in the national or E.U. legislation, but they are the villages
that usually stand out in the rural landscape by being aware of rural issues and open to adopting
innovative solutions. They share a positive and interested attitude towards digitalization, by being eager
to adopt digital innovations and having digital skills, be it technical, organizational or communicative
skills, which is in contrast to the more traditional and many times reticent to innovate rural communities
(Zerrer, Sept, 2020)

Smart villages are the most innovative villages in a country, innovation that is given by the
implementation of various public sector digital platforms and technological solutions, which
accompanied by a modern way of thinking about public services and public servants brings many
benefits to citizens from rural areas and closing the gap between the urban-rural digital divide according
to Salemink, Strijker, Bosworth (2017b).

Research methodology

In partnership with the Association of Romanian Communes (ACOR) we have conduced a quantitative
study by sending a structured questionnaire, addressing important questions in relation to digital
development in Romanian communes via email, directly to the members of the ACOR, comprised of
mayors from 2862 village communes, which accounts for 87.13% of Romania's landmass and 9.262,851
of it's residents (46.05%).*

Out of the 2862 communes, we have received answers from 358 communes, which represents a
response and representation rate of 12.50% from the total number of communes in Romania, which
brings a statistical significance of 95%, with a margin or error less than 5% to our study.

The questionnaire was constructed by the authors of this paper, in consultations with Mr. Sergiu Tara,
Executive President of ACOR and Mr. Damian George, Vice President of ACOR and Mayor of Ciugud
Village, Romanians first Smart Village®, with the scope of discovering the level of rural digitalization
readiness and usage of the most basic digital software solutions in order to develop a "Smart Village
and Smart Governance Guidelines for Romanian villages" which aims at supporting Romanian villages
in their transition towards smart villages and smart governance.

It's important to note that the questions addressed were not meant directly to discover smart governance
readiness in Romanian villages, but the overall convergence of Romanian villages towards the smart
village model. However, the questionnaire tackles all of the core questions that must be addressed in
any Smart Governance model used in a village common, such as Service improvement, Administrative
efficiency and Citizen centricity, all supported and enhanced by ICT.

Romanian villages

The respondents of our study, which has a statistical significance of 95%, and a margin or error less
than 5% are diverse, such as the rural landscape in Romania.

As seen in Table 1, the majority of village commons to our survey, comprising 67.32% have 11-25%
public servants, followed by 20.11% of villages with 26 — 50 public servants and 9.78% with 1 - 10 public
servants.

Table 1. Number of village hall public servants

Public servants|Responses|Percentage
1-10 35 0.78%
11-125 241 67.32%
26 - 50 72 20.11%

=60 11 3.07%

4 ACOR members: https://www.acor.ro/comune-membre/
5 Ciugud, the first Romanian Smart Village: https://adevarul.ro/locale/alba-iulia/o-comuna-ardeal-devenit-exemplu-
bune-practici-polonia-romanii-vor-exporta-conceptul-smart-village-1_6159aba25163ec4271eele47/index.html
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According to Table 2, 60.89% or most village commons in Romania are middle size with 2001 - 5000
residents, followed by smaller commons up to 2000 residents (22.35%). Large rural communities, are
usually found at the outskirts of cities and comprise 16.75% of total village commons, with communities
with 50001-8000 inhabitants (12.57%) and with more than 8000 residents (4.19%)

Table 2. Number of citizens in the village common

Nr. of citizens|Responses(Percentage
1 - 2000 80 22.35%
2001 - 5000 218 60.80%
50001 - 8000 45 12.57%
=8001 15 4.19%

Digital strategy

Until recently, in Romania having a digital strategy was seen as a necessity only in cities, and even so
we have instances were cities don't yet have a coherent digitalization strategy in place. This is important
to mention because villages and villagers alike are looking at cities for inspiration in regards to how a
digital rural community and local administration should look like.

As until recently villages in Romania didn't have a complete working example on how a digital strategy
can be implemented in rural communities and which are the quantifiable benefits of its implementation,
we can see that according to Table 3 only 6.98% of villages have a clear digital strategy in place in order
to develop themselves into smart villages.

Table 3. Digital strategy development in Romanian Villages

Existence of a digital strategy|Responses|Percentage
There i1s a clear strategy 25 6.98%
There are some 1deas 199 55.50%
No 110 30.73%
I don't know 24 6.70%

It is however encouraging to see that 55.59% of Romanian villages have some ideas on how their
commune could benefit from ICT and ultimately be transformed into a smart village, meaning it's only a
mater of time for them until a clear digital strategy framework will be defined.

For the rest 37.43% of Romanian villages, out of which 30.73% don't have any ideas in developing a
digital strategy for their community, and 6.70% don't know what a digital strategy implies, it's important
to note that the Smart Village concept is still a very new one in Romania and until recently there were
not many public funds destined for supporting digitalization projects in villages, neither a clear demand
from citizens in rural areas, as many villages in Romania are still lacking a good road infrastructure,
sewerage and water systems, and understandably you cannot think about a smart village if the
commune doesn't have access to the most basic living amenities.

As the vast majority of village mayors (77.93%) are saying that 70% or more of village hall activities can
be digitalized (See Figure 1), we can assume that after the necessary investments in road infrastructure,
sewerage and water systems take place, digital investments will follow, and more of the 37.43% of
Romanian villages with no digital strategy will start developing and ultimately implementing one.

It's also encouraging to see that the most common preconception that villages are reticent to adopt
digital solutions is wrong, as seen in Figure 1, the majority of villages are familiar with the ways
digitalization can positively impact their community, and so the slow adoption of digital solutions in
villages if compared with cities is not about reluctancy towards digitalization, but mostly to do with other
factors, as seen in Figure 2.
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Fig. 1. The extent to which the activity of the Village Hall can be digitized

According to Figure 2, digital literacy of village hall public servants is see as the main digital
transformation impediment by 72.35% of mayors, followed by not enough public servants or time
towards digital projects (37.43%), insufficiency hardware devices (32.30%), workstations (19.83%), bad
or non existent internet connection (12.29%) and insuficient mobile devices (9.22%).

Internet connection in the modern age contributes to the sustainability of rural life Townsend, Wallace,
Fairhurst, (2015b), and as Romania has one of the fastest and cheapest broadband internet connections
in the world® is in strong contrast with other developing nations, where poor broadband infrastructure is
the main impediment for developing the digital infrastructure (Yates, Gulati, Weiss, 2011), (Pentland,
Fletcher, Hasson, 2004), as in Romania bad or non existent internet connection (12.29%) is one of the
smallest digitalization impediment faced by villages, according to Figure 2.

Insufficient digital training 33%

Insufficient employees 37.48%

Insufficient mobile divices (Smartphones, 4
Tablets, etc) - 923

Internet Connection - 1229%

Insufficient other IT equipments (Servers,

scanners, Printers, etc) o b

Insufficient laptops/PC's 19.83%

Fig. 2. Which of the following factors are an impediment in the digitalization process

In terms of who is the main coordinator in the digitalization process, as seen in Table 4, in 31.56% of
cases, we have a dedicated public servant or more than one (24.86%) , followed by external consultants
with 21.79%, and ultimately the mayor with 20.39%, dismantling the common belief that the village
mayor who most times is the driver of digital transformation, as a policy maker is also the coordinator of
the digital transformation process.

6 Connectivity Studies 2021: https://digital-strategy.ec.europa.eu/en/policies/desi-connectivity#ecl-inpage-kvv2e3tf
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Table 4. Who can coordinate the digitization process in the village hall

Who coordinates the digitization process |Responses|Percentage
Mayor 73 20.39%
One employee of the village hall 113 31.56%
More then one employee of the village hall &0 24 86%
External consultant 8 21.79%
No one 5 1.40%

Service improvement

Due to the COVID-19 pandemic, we have seen an acceleration of central and local taxes that could be
payed online” this is also the case in villages, as seen in Table 5 where 33.50% of them already accept
banking methods, through "Ghiseul.ro" the national fee and taxes platform, or local digital solutions in
which citizens can pay their local taxes online.

Table 5. Can citizens pay their local taxes online?

Paying taxes online|Responses|Percentage
Yes 120 33.50%

Mo, but we want to 176 40, 20%
No 62 17.30%

The trend of using digital payment solutions for local taxes is expected to accelerate in the following
years, as 49.20% of village halls that don't yet provide means of paying local taxes online, do want the
implementation of such systems.

In the case of the 17.30% of villages that don't have and are not yet interested in developing solutions
to let citizens pay their local taxes online, we can assume that one of the digital impediments enumerated
in the previous Figure 2 are causing this situation.

In Romania, also helped by the COVID-19 pandemic, 35.47% of villages already use e-registrations
forms and online appointments, as seen in Table 6, and other 39.39% of villages are interested in e-
registrations forms and online appointments, only 25.14% of villages don't see a necessity for such
applications.

Table 6. Do you use applications to receive online notification, documents, appointments, etc.?

Receving notifications, documents, appointments online| Responses| Percentage
Yes 127 35.47%
No a0 25.14%
No, but we want to 141 39.39%

In the digital economy and digital age, cybersecurity and data protection must be an implied service
provided by all institutions and for all public service, this is not a desideratum, but in fact the law that
villages must also abide by.

As seen in Table 7, it's concerning to see that 61.50% of Romanian villages don't use an offcial email
address to communicate with citizens and most importantly securely store their personal information,
which according the G.D.P.R. law, also in effect in Romania, implies that all institutions and private
companies from the European Union must guarantee the safely of citizen private date, this cannot be
done by using personal email addresses, as the village hall doesn't have control over them and cannot
monitor and secure the official communication between public servants and citizens.

7 Delloite report: https://www2.deloitte.com/ro/ro/pages/about-deloitte/articles/expertii-deloitte-criza-a-accelerat-
digitalizarea-dar-incertitudinea-si-lipsa-de-transparenta-vor-afecta-in-continuare-mediul-de-afaceri-urmeaza-infor-
matizarea-administratiei-fiscale-si-intensificarea-controalelor-in-zone-de-risc.html
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Table 7. Are village hall public servants using an official email address?

Using an official email address?|Responses|Percentage
Yes 133 38.50%
No, but we want to 20 24,900
No 131 36.60%

In this case, we are not talking about a lack of financial funds for enabling the use of offcial emalil
addresses, as such costs are minimal, but an underestimation or a lack of knowledge on the dangers of
cyber crimes, theft of personal data and importance of using official email addresses for safeguarding
citizen private date, as seen in the requirements of the law no. 190 from 2018 on measures to implement
in order to comply with E.U. directive 679 from 2016 in regards to the general data protection regulation
(GDPR)&. This however is not only a problem that only villages must comply to, but also a responsibility
from the Romanian State to enforce the GDPR law in all institutions.

Table 8. The use an application for electronic and document management

Electronic registration and document management system|Responses|Percentage
Yes 151 12.18%

No 103 28.77%

No, but we want to 104 20.05%

Administrative efficiency

The most common administrative effciency digital solution found in Romanian villages are those related
to electronic registration and document management systems (DMS), where 42.18% of villages are
already using them, 29.05% being interested in their implementations and 28.77% with no interest in
the matter.

The recent interest of Romanian villages in adopting electronic registration and document management
systems has also to do with the development of such solutions from companies like ,Registra™ on a
"Software as a Service" model (SaaS), where village halls are paying a yearly subscription fee to access
those digital solutions, making the technology more affordable in the short term, as villages don't have
an acquisition cost.

Digital administrative solutions, such as those developed by Registra for more than 750 cities and
villages across Romania'® are highly standardized digital solutions destined for city and village halls, as
an integrated e-governance solution, with modules such as: electronic registration, document
management, citizen tickets, electronic forms, online complaints or requests, online appointments,
online payment management, citizen portal, automatic publication of public in- formation, managing third
party software solutions (smart meters, parking sys tems, street lighting, etc), however few villages are
using all the modules of a such advanced digital administrative solution*.

One of the most common ways a document management system improves effciency in the public
administrations is by tracking workows and documents, which is the case of 25.42% of villages who
implemented such applications and other 37.43% that are interested in their implementation, as seen in
Table 9.

Table 9. Application for tracking workflows and documents at the village hall

Using applications for tracking workflows and documents|Responses|Percentage
Yes a1 25.42%
No 133 37.15%
No, but we want to 134 37.43%

8 GDPR law applied in Romania: https://www.dataprotection.ro/?page=Legea_nr_190_2018&lang=ro
9 Registra DMS Software solution: https://regista.ro/

10 Registra DMS Software solution: https://regista.ro/

11 E-Governance ICT solution from Registra: https://regista.ro/#mol
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Tracking workows and documents can be offered as a module in the more complex electronic
registration and document management system, or be offered as a standalone solution, which however
doesn't have the complexity of a fully e-governance digital solution.

Keeping track on inventory items brings a new meaning through the use of a digital platform, or mobile
device, as citizens can improve village asset management by sending notifications to the village hall,
such as intervention requirements if the utility infrastructure (electricity, lights, etc) is malfunctioning, or
requirements, such as connecting to the utility network, which can be processed into digital workows
thorough the use of a tracking workows and documents system.

As seen in Table 10, in the case of 24.86% of villages, such systems already exists in various digital
forms, while other 41.90% of villages are interested in using them. In these instance, administrative
eficiency is improved by having better asset management capabilities, as communication with citizens
is improved by ICT solutions.

Table 10. The use of application for inventory/asset management

Using an inventory/asset management application|Hesponses|Percentage
Yes 80 24.86%
No 119 33.24%
No, but we want to 150 41.90%

Citizen centricity

Citizen centricity starts with transparency, which implies free and unrestricted access to any information
of public interest, as defined by law no. 544 from 2001, meaning access to: the organizational structure,
the attributions of each department, the functioning program, the audience program of the village hall,
contact details of the public authority, financial statements, etc'2.

According to Table 11 the way 92.70% of village halls are complying with this law is by publishing that
information and documents through their official website, and 7.2% of them are probably still using a
notice board, which by our modern understanding of free access to public information is not sufficient.
It is however worth mentioning that out of the 7.2%, 6.1% of villages want to develop an official website.

Table 11. Do you have an official village hall website?

Official website  |Responses|Percentage)
Yes 232 92.70%
No, but we want to 22 6.1%
No 1 1.1%

In terms of how a citizen centric approach must be seen at a rural level, is by having a clear insight on
the needs of the community and many times we are seeing that the needs of the citizens are in relation
to subordinate village hall intuitions, such as the public library, village school and sports facilities.

In Figure 3 we are seeing the beginning of citizen centricity in villages, as discussions are starting to
emerge on the needs of developing digital systems such as online public library (29.89%), public gym
appointments (25.99%) and school grades management solutions (25.70%), type of solutions that
involves a higher knowledge of citizen needs and a tighter citizen-village hall partnership in governance,
which according to Figure 3 is only in it's early phase, but the idea of participatory governance and
citizen centricity is starting to get momentum, as seen in Table 12.

12 | aw regarding access to public information: http://legislatie.just.ro/Public/DetaliiDocument/31413
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Fig. 3. Do you have the following applications at subordinate institutions?

One of the most encouraging findings of out study is that village halls are overwhelmingly in favor
(89.66%) of participatory governance and tools to develop social and civic dialogue with citizens and
NGO's, as seen in Table 12.

Table 12. Do you consider it necessary to develop tools for interaction between NGOs/social partners
and public administration authorities and institutions in order to encourage social and civic dialogue?

Answer|Responses|Percentage
Yes 321 BO.66%
No 33 9.22%

Only time will tell us how many of those 89.66% forward thinking villages will embrace citizen centricity
and participatory governance, not only in concept, but in practice, practice that also implies a higher
local civic spirit and active role of citizens in the village hall decision making processes.

Conclusions
Challenges in becoming a Smart Village
1. Digital strategy plannification

Defining some ideas of tacking local development issues with the help of ICT, into a coherent digital
strategy is a challenge for most Romanian villages, as seen in the previous Table 3, where we see that
only 6.98% of villages developed a digital strategy.

Moreover, as a quarter of Romanian villages don't have access to a sewage system or access to other
basic utilities®®, defining a digital strategy mighty be of a low priority, until basic village infrastructure is
developed.

2. Digital literacy

As the main impediment (72.35%) of creating a digital strategy, identified by the mayors in our study, as
seen in Table 4 is the digital literacy of public servants, measures must be takes in order to develop
solutions that can not only increase the digital literacy of public servants but of rural citizens as well,
Romania, according to the latest DESI report from 2021 being a country of extremes, with the highest
percentage of ICT graduates per capita in the European Union, of 6.3% of total graduates vs. 3.9% the
U.E. average, but also with one of the populations with the lowest above basic digital competencies, of
10% vs 31%, the E.U. average!“.

13 Eurostat report on indoor ushing toilet:https://ec.europa.eu/eurostat
14 DESI Report from 2021: https://digital-strategy.ec.europa.eu/en/policies/desi-romania
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3. Demographic crisis

By 2050, Eurostat estimates that 25% of Romania's rural population will disappear®®. According to the
latest statistics, villages are rapidly depopulating in Romania, people moving to cities or emigrating in
other E.U. countries in search for better employment opportunities and standard of living.

In Romania living in a rural area is seen as having less opportunities and a lower standard of living than
in cities, which are the main causes of depopulation.

However, if, such as the case of Ciugud village (See Chapter 4) access to the living amenities are
improved (good roads, sewage and water system, etc.) and better employment opportunities are
provided in villages, those demographic trends can be expected to change for the better.

4. Funding for digital change in rural areas

One of the reasons many villages postponed the discussion about digital strategy had also to do with
available funding for the digital transformation in rural areas, as the European Union only launched "EU
Action for Smart Villages initiative" in 2017 and the Romania government only started promoting smart
villages strategies starting from 2020'’. As funding for digitalization strategies will start to emerge, so
will the village interest increase in pursing digital transformation strategies.

Challenges in adopting the Smart Governance mo