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Preface

We are very pleased to have you participate in the 1st Conference on Quality Innovation and
Sustainability — ICQIS2019 in Valenca, Viana do Castelo, Portugal. The conference is being organized
together with Business Sciences School of the Polytechnic Institute of Viana do Castelo. It takes place
in Valenca on the 6th and 7th of June 2019. Our main goal is to join together in this event academics
and practitioners from a variety of fields and the dissemination of knowledge and the exchange of good
practices among in the main domain of quality management, but also in innovative practices and
sustainability. We expect to provide a forum of debate for researchers and practitioners, contributing to
support the sharing of experiences, to promote cross-knowledge and strengthen the academic-industry
relationship.

This book compiles the papers presented at the 1st Conference on Quality Innovation and Sustainability
(ICQIS2019)

The Editors would like to thank all the authors and reviewers for their valuable contribution and for
making ICQIS2019 such a big success.

Thank you very much for your important participation and collaboration in ICQIS2019!
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Quality control - Trends and Challenges

Miladin Stefanovic Faculty of Engineering, University of Kragujevac, Serbia

Advances in technology that form the foundation for Industry 4.0 will transform production: isolated, optimized cells will
come together as a fully integrated, automated, and optimized production flow, leading to greater efficiencies and
changing traditional production relationships among suppliers, producers, customers and between human and machine
(RiBmann et al 2015). These new technologies that form main pilars of industry 4.0 are (RiiBmann et al 2015, Lee et al.
2015, Brettel et al. 2014): Big Data and Analytics, Autonomous Robots, Simulation, Horizontal and Vertical System
Integration, The Industrial Internet of Things, Cybersecurity, The Cloud, Additive Manufacturing, Augmented Reality.
Industry 4.0 have large imapct on differnt areas so we have concepts such as: Quality 4.0 (Gunasekaran et al., 2019),
Maintenance 4.0 (Franciosi et al., 2018; Scurati et al., 2018), Safety 4.0 (Badri et al., 2018), Cybersecurity 4.0 (Lezziet al.,
2018), Operator 4.0 (Peruzziniet al., 2018), Logistics 4.0 (Barreto, et al., 2017), or influences and connections with SCM,
Lean (Sanders et al 2014). Today we can state that future of Quality Control and Quality Management is in implementation
of ICT technology following the road map of Industy 4.0. We need to prepare for concept of Quality 4.0 and QMS 4.0.

What is the biggest challenge in implementation of the Industry 4.0 or underlying concepts? Indsutry and acedemia have
similar answers: Standardisation and Reference Architecture, Managing Complex Systems, Delivering a Comprehensive
Broadband Infrastructure, Safety and Security, Work Organisation and Design, Training and Continuing Professional
Development (CPD), Regulatory Framework and Resource Productivity and Efficiency (Liao et al. 2017). Even the industry
have greater focus on workforce (knowledge and understanding), implemetation costs (where and how to spedt capital)
and complexity of the system (sensor technolgies, digitalisation and automation).

It could be concluded that Industry 4.0 is a philosophical transformation of the society and Quality 4.0 proposes the
adoption of advanced ICT to enhance quality efficiency and competency. The introduction of an Industry 4.0 based quality
control necessitates integration steps within and outside the manufacturing company. Furthermore, company partners or
customers have to be integrated into the development as they are all part of the overall value chain. Afer all two the biggist
clalangies will be: Understanding and knowledge: both in industry and academy and Designing Quality / Industry 4.0
systems involves complexity, systems from the high dimensionality and complexity.

Badri, A., Boudreau-Trudel, B., Souissi, A. S. (2018).0ccupational health and safety in the industry 4.0 era: A cause for major
concern?. Safety Science, 109, 403-411.https://doi.org/10.1016/j.ss¢i.2018.06.012.

Barreto, L., Amaral, A., Pereira, T. (2017). Industry 4.0 implications in logistics: an overview. Procedia Manufacturing, 13,
1245-1252.https://doi.org/10.1016/j.promfg.2017.09.045.

Brettel, M., Friederichsen, N., Keller, M., & Rosenberg, M. (2014). How virtualization, decentralization and network building
change the manufacturing landscape: An Industry 4.0 Perspective. International journal of mechanical, industrial science
and engineering, 8(1), 37-44.

In International Conference on Enterprise Resource Planning Systems (pp. 121-137).Springer, Cham.

Franciosi, C., lung, B., Miranda, S., Riemma, S. (2018).Maintenance for Sustainability in the Industry 4.0 context: a Scoping
Literature Review.IFAC-PapersOnLine, 51(11), 903-908.https://doi.org/10.1016/j.ifacol.2018.08.459

Gunasekaran, A., Subramanian, N., Ngai W. T. E. (2019). Quality management in the 21st century enterprises: Research
pathway towards Industry 4.0.International Journal of Production Economics,207, 125-
129.https://doi.org/10.1016/].ijpe.2018.09.005.

Lee, J., Bagheri, B., & Kao, H. A. (2015).A cyber-physical systems architecture for industry 4.0-based manufacturing systems.
Manufacturing letters, 3 (2015), 18-23.



Proceedings of the 1st Conference on Quality Innovation and Sustainability — ICQIS2019 — Valenga (Portugal) — June 2019

Lezzi, M., Lazoi, M., Corallo, A. (2018).Cybersecurity for Industry 4.0 in the current literature: A reference framework.
Computers in Industry,103,97-110.https://doi.org/10.1016/j.compind.2018.09.004.

Liao, Y., Deschamps, F., Loures, E. D. F. R., & Ramos, L. F. P. (2017). Past, present and future of Industry 4.0-a systematic
literature review and research agenda proposal. International journal of production research, 55(12), 3609-3629.

Peruzzini, M., Grandi, F., Pellicciari, M. (2018).Exploring the potential of Operator 4.0 interface and monitoring.Computers&
Industrial Engineering, In press. https://doi.org/10.1016/j.cie.2018.12.047.

RGBmann, M., Lorenz, M., Gerbert, P., Waldner, M., Justus, J., Engel, P., &Harnisch, M. (2015). Industry 4.0: The future of
productivity and growth in manufacturing industries. Boston Consulting Group, 9(1), 54-89.

Sanders, A., Elangeswaran, C., &Wulfsberg, J. P. (2016). Industry 4.0 implies lean manufacturing: Research activities in
industry 4.0 function as enablers for lean manufacturing. Journal of Industrial Engineering and Management (JIEM), 9(3),
811-833.

Scurati, G. W., Gattullo, M., Fiorentino, M., Ferrise, F., Bordegoni, M., Uva, A. E. (2018). Converting maintenance actions
into standard symbols for Augmented Reality applications in Industry 4.0.Computers in Industry, 98, 68-
79.https://doi.org/10.1016/j.compind.2018.02.001.
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Innovation is not an activity: Product development is the key for Innovation
achievement

Enrique Mandado Pérez, University of the Basque Country, Spain

INTRODUCTION

The development of the technique in some Northern European countries, led to a climate conducting to the pursuit
of knowledge of the physical phenomena behind it. It was precisely in those countries, where Science was born (from the
latin “scire”, which means "know"), trying to get information about the physical principles behind the different existing
artifacts (the water mill, the wheel, etc.) to improve their performance.

The most important concepts related with Innovation are the products defined as systems with the ability to perform
a set of actions providing a service to people.

TECHNOLOGICAL DEVELOPMENT

Technological development is an activity including a set of systematic tasks, based on existing knowledge, acquired
through scientific research or practical experience, and aimed at the production of materials, products or devices, or the
establishment of processes, systems or services.

In the case of the products the most important target is the development of a prototype that can be manufactured in
series to be sent to the market. It gives rise to specific products and/or specific production techniques, being protected
by an utility model. Due to that Innovation is the result of technological development that has success when arriving to
the market.

One often hears that technological development is a thing of the companies and the role of the administration should
focus more on scientific research, but the example of several countries such as USA and Germany casts doubt on this
theory.

TECHNOLOGICAL CHANGE

Itis the result of the Technological Development applied to a product, process or service to replace that existing until that
time or to improve it with the aim to succeed in the market. It is based, at times, on the result of scientific research, as
was the case of the transistors, but also gives rise to the product improvements through the changes introduced in the
manufacturing processes by the technicians who work in them not needing scientific knowledge but experience in the
process.

INTEGRATED MODEL OF THE PRODUCT GENERATION PROCESS AND MANAGEMENT

The set of the required activities to be able to introduce a product, a process or a service with success in the market gives
rise to a complex integrated model of the product generation process and management. This process is shown in the
drawing and it comprises four stages:

- Idea generation
- Activities to find the best solution
- Product manufacturing

- Marketing and merchandising deployment.
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It is interesting to describe every stage.
Idea generation

It is the phase where the object of the improvement or generation of a product (Idea) is established. May be based on
the recognition of a technical possibility obtained from the scientific knowledge, the technological expertise, a market
need recognition or a combination of them. Creativity is generated by imaginative association at some point in the
interrelation in perpetual change between Science, Technology and Market. It is usually inexpensive because well
prepared persons, in contact with the problem, can be ready to bring the essential definition of the idea.

Activities to find the best solution

It comprises a set of activities to obtain available market information and investigation about applied research and
technological development to find the best solution to the problem, reducing the uncertainties associated with the
development of a product through tests of little cost.

There are still many uncertainties as well as, for example, the cost of the manufacturing process, the time required to do
this, the price at which they can sell, the demand that will have on the market at that price, etc.. These uncertainties are
delimited and the company scope established, and at this stage are involved in addition to the researchers, production
technicians and those responsible for marketing (Business administration specialists), to carry out a strategy that receives
the name of “Concurrent engineering" and leads to the concept of Total Quality Management (TQM).

Product manufacturing

It has the objective of industrial manufacturing of a prototype obtained in the previous phase. It is essential in the case
of the products. Design methods and standards are properly modified. Tocarry it out should be used many times,
constituting a process improvement. It is very important to take into account the quality criteria to ensure the maximum
possible success in the next phase.

Marketing and merchandising deployment

It is the set of required activities to introduce a product, a process or a service with success in the market. Their costs are
derived from market investigations, and comprise the costs of establishment or maintenance of distribution networks,
sales and after-sales services, as well as those of the initial advertising campaign.

It is closely related to the brand image of the company because if it is good the costs of this phase are reduced and the
success is ensured.

CONCLUSIONS
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From the above integrated model we can conclude:

A high level scientific system and a high degree of scientific originality is not a necessary condition, nor
sufficient, for technological dynamism. It means that for a company or a country to be dynamic from a
technology perspective, it is not always necessary to devote great efforts to the scientific basis strength.

Any country wanting to play a relevant role in the world must promote basic research because of the benefits
that can occur in the future but, above all, if it is a country that possesses a technological deficient state of
affairs as the case of southern european countries (which translates into a trade deficit and lack of
competitiveness), they must choose very well the fields of science to which they dedicate resources, and try
to balance the effort made with public money between Scientific Research and Technological Development.
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Digitalization for sustainability: opportunities for medium density urban regions

Angélica Souza'V, Liliana Baptista?’, Maria Sarmento®®, Marta Ferreira Dias"*), Marlene Amorim®
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(5) University of Aveiro, Campus Universitdrio de Santiago, 3810-193 Aveiro, Portugal, GOVCOPP, mamorim@ ua.pt

ABSTRACT

The transformation of work and the urgent need for the regions to develop leads to a growing demand for highly skilled
workers. It is important to realize what medium density urban regions are lacking in order to become competitive when
compared to large cities with a much higher talent retention capacity. This article offers a contribution to develop
knowledge about the challenges and opportunities for medium density urban regions, taking as an example the case of
the region of Aveiro. Data was collected using questionnaires and interviews to graduate and undergraduate students of
the University of Aveiro, a university located in a medium density urban region in Portugal. A total of 104 answers were
collected aiming at understanding the main factors of attractiveness of the Aveiro region and the perception that
students have about its labour market, as well as the main amenities that are crucial for the decision about working in
the region in the future. This study is timely and relevant notably for local government, regional companies and higher
education institutions of Aveiro region, since it points out key areas of concern, supporting the promotion of active
strategies to retain highly qualified workers. Moreover, it identifies, according to prior literature and by auscultating
students of the regional ecosystem, the main issues that will require attention by the local government in order to build
the best conditions to seize a more efficient strategy to attract talent.

Keywords: Sustainability, Digitalization, Migration, High skilled human capital, Medium density urban region, Attractiveness of
regions, Graduate and undergraduate students.
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1. Introduction

Despite the enormous adversities and disadvantages associated with urban agglomerations, the world's population has
increasingly been concentrating on major metropolises. Large cities offer a huge range of jobs and career opportunities
that smaller cities tend not to do. Another important point is that most of the time, smaller cities may have a larger number
of small and medium-sized companies that may not provide the same working conditions and growth opportunities that
can be found in larger companies, that often are located in larger cities [1]. For medium density urban regions, today's
challenge is not just how to create more jobs, but how to improve benefits, wealth creation, as well as quality of life and
sustainability through new opportunities for its in habitants. In this perspective, it is necessary to rethink local policies and
initiatives focusing on attracting and retaining highly qualified people in order to reach the need for development and
sustainability of these regions [2].

The implementation of digitization presents itself as a great opportunity for developing regions, as it is a way of improving
their competitiveness and creating new jobs and opportunities. There are several ways to understand what digitization is.
According to the literature, it may be seen as the development of digital technology and the improvements introduced in
the domains of production, leisure, living and care. The digitalization process is generating a series of activities, directly or
indirectly linked to production, or to services, in all sectors with great impact on the economy, boosting innovation and
changing production and business models [3]. The digital transformation creates new demands for highly skilled and
creative people able to adapt and develop specific tasks. However, the ability if a region to attract such talent will be tightly
linked with its ability to support individual in their qualification and integration strategies, in a labour context that is
constantly changing. Digitalization is transforming industries and creating new work contexts, that allow for individuals to
become more responsible for constructing their own careers and biographies. At the same time the range of opportunities,
and the improvements in the possibilities for mobility and relocation in new territories is creating a more complex decision-
making context for every individual, particularly for those that are initiating their careers. Over the last decade we have
witnessed growing complexities in the locational choices of individuals, notably for those with high levels of education, that
are experiencing increased work-related mobility. Identifying the factors that attract and retain talent has become an
important research agenda. Moreover, because competences for this digital revolution are increasingly important for the
citizens day-to-day life, it is necessary to develop them inside, but also outside the job contexts [4]. The great challenge
that regions are facing associated with the digitization of work and life contexts is related with the attraction and retention
adequate professionals, i.e. those that are either ready or more fit to be requalified and integrated in the new professions
and work settings. Highly skilled workers tend to have higher mobility indices, so all the research focus on understanding
the determinants of this migration are crucial [1]. Local labour market conditions influence mobility decisions; however,
the intrinsic characteristics of a region, as perceived by the individuals, are also highly important. Therefore, it is necessary
to investigate what are the characteristics of the regions that (highly skilled) workers value when making their decisions
about choosing a region to work and live. Understanding the importance of the characteristics of region such as
infrastructure, culture, leisure offer, accesses, cost of living and other amenities of cities, is the key point for the beginning
of development [1].

From this point of view, regional decision makers and policy entities will play a key role in the creation of the right conditions
for the attraction of human capital. Regional policy aimed at increasing the attractiveness of regions should therefore
consider both the stimulus to the local economy and the improvement of the quality of life and the welfare of the
population [5]. Better local policies will help establish more stable labour markets with more job opportunities [5].
Therefore, policy makers should concentrate on policies to strengthen the factors of attraction according to what their
local determinants are. These policies should be developed in such a way that also include social inclusion, which is crucial
for a sustainable and equitable regional growth [3].

Knowledge is the raw material for transforming and providing human capital with new opportunities. In this way, the role
of universities is equally fundamental for regions since they have the power to attract new talents to region and, at the
same time, to provide adequate training for all individuals [6].

If the region has a high ranked and well-known university that may be a positive factor to attract high skilled workers.
However, student mobility will be determined, not only by the quality of universities, but also by the conditions of the local
labor markets and the life conditions of a territory. Consequently, the decision of young graduates, when reaching the end
of their university education, about the region that they will choose to live and to work may be a good indicator of the
attraction power of that region [7]. Some regions grow, to a certain extent, because they are able to retain the graduates
from local universities. When a region has a concentration of industries that can offer a stable demand for a university-
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educated population, it is likely that that it will attract attracts graduate talent. Moreover regions with a large amount of
highly skilled workers may also attract migrants with higher education because they will be more productive when they
are close to other university graduates [8].

The interregional migration of university graduates in Finland and their results stressed that, although graduates are
particularly mobile, most of them do not change from their region of studies in the first 10 years after graduation. The
same study also concludes that this migration is much higher among graduates in more peripheral universities than in
larger urban centers [6]. Moreover, migration is substantially more likely for those studying outside the region of origin
than for those who study close to home. The larger or more developed the local labor market is, the more likely the newly
graduates remain, especially in large metropolitan areas [6].

This article offers a contribution to develop knowledge about the challenges and opportunities for medium density urban
regions. The remainder of the paper is as follows. Section 2 describes the main factors of regional attraction mentioned in
the literature. Section 3 presents a brief note on the methodology used. Section 4 is dedicated to the main empirical results
and section 5 concludes.

2. Factors of regional attractiveness

For a region to become attractive for skilled workers, it needs to create means and possibilities that meet the demand of
these human resources. These have distinct capabilities that distinguish them relatively to unskilled workers and have the
potential to leverage a region. Young university graduates are considered as skilled workers [1]. Several research results
can be found in the literature mentioning the reasons for migratory flows and the variables that have a direct effect on
workers’ choices. The characteristics of the labour market, including the opportunities available and the expected wage
levels are crucial factors for recent graduates to be attracted to a particular region. Graduates formulate the choices of
migrating based on the opportunities offered by the labour market [7]. As for the accessibility aspect of a given region, this
is also found relevant for skilled workers, but it is even more relevant for recent graduates, since these are closely linked
to their family and its proximity [8]. Another favourable impact on the urban migrant balance of skilled workers is attributed
to the affordability of housing and infrastructure, since workers will only change their location if the utility of the change
outweighs the utility of staying [2]. Culture, leisure and occupations are other factors that the qualified workers take into
account in the decision to move to a certain region, since these are associated with increased quality of life and well-being.
The climate also proves to be significant as people look for pleasant places that can enjoy with good weather conditions
[1], [9]. Finally, some factors present themselves as having negative influence such as: high crime rates, high pollution levels
and high cost of living. These may alienate people because they want to be safe, healthy and they want accessibility [1],
[9], [10]. In order to summarize the characteristics that make the regions more attractive, we identified several variables
in the literature that allowed us to formulate the survey used in the data collection that informed the development of this
study. All these factors and indicators may be used in policymaking. The following table offers a summary overview of the
variables identified in the literature.

Table I. Main variables found in the literature (elaborated by the authors)

Author Country Data Variables
Imeraj L., Willaert Age, gender, origin, density, employment,
D., Finney N. & Belgium Inquiries regarding nationality, Higher education, parents’
residential shift education level

Gadeyne S. (2018)

Busch T., Hamann Salary level, employment/ unemployment
S., Niebuhr A. & Germany

Rossen A. (2017)

Migratory flow, its

rate, culture, leisure, diversity index, city's
causes and record of _ R ' '
employers taken from size, criminality tax, population's density,
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the Institute for accesses transportation, climate, sun,
employment Research pollution, regional prices’ index

. BIP per capita, employment at the
Caragliu A, Del Bo . S . .
industry, accessibility, Public Transport's

C. & Nijkamp P. EUR-27  Data from internal audict o
(2011) Network reliability, government and
human capital
. Industry employment — Graduation, income per capita, industry's
Betz, Partridge M. . .
USA NAICS and US growth index, demographics and natural
& Fallah B. (2015) . o,
community survey amenities’ scale
Busch T., Hamann Annual information

Liquid migratory tax, salary level,

S., Niebuhr A. & Germany  regarding migratory populational density, criminal rate, price

Rossen A. (2014) fluxes - NUTS3 index, pollution, accessibility
Krabel S. & Probability of migration Age, gender, international mobility,
Germany  through graduated mobility from the University to the job,
Flother C. (2014) questionnaires salary level, area of studies
Dotti N., Fratesi U., Origin, destination, distance, University,
Lenzi C. & Ital University enrollment of region's employment rate, region's
Y Italian students at income, housing price, job opportunities
Percoco M. (2013) provincial level (NUTS 3)

for pos-grads

. o, Gender, age, level of education,
Data from the inquiries .
Haapanen M. & employment, unemployment, distance

Finland panel and Employment

Tervo H. (2012) o from the familiar aggregate's
statistics . .
characteristics. Region NUTS 3.
Educational level, University in the City,
Garretsen H & . Urban amer.ntles, . salary Ie\./el, free tlme.o.ccupatlo.n,.crlmlnal
Marlet G (2017) Netherlands agglomferatlon and price .rate, job ?pportunltles, .prOX|m|ty. to.
of housing railway stations, house prices, proximity

to beaches

3. Methodology

The present article addresses the results from an exploratory study that aims identifying and contributing to understand
the main factors of attractiveness of the Aveiro region and the perception that students have about the labour market of
the region, as well as the main amenities that are crucial for the decision of working in the region in the future. The study
involved the application of questionnaires and interviews to students of the University of Aveiro. It allows the collection of
104 responses obtained via online and by face-to-face application. The Likert type scale was used to classify from 1 (Not
relevant) to 5 (Extremely relevant) the attractive factors of the regions, and 1 (Totally disagree) to 5 (Totally agree) some
particular aspects of the labour market of the region of Aveiro.

3.1 Sample Characterization

Among the 104 questionnaires collected, from students of the University of Aveiro, it was possible to count answers from
61 (59%) female students and 43 (41%) male students. The age ranged from 18 to 54 years, with an average of 31 years.
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The majority of the individuals are national students (N=87; 84%) and only 17 (16%) are international students. In relation
to degree of study (see figure 2), the sample was divided into two groups to improve the quality of the results. The first
group is formed by undergraduates 40 (38%), are composed of licentiate degree students, the second group is graduated
64 (62%), represented by advanced studies students 1 (1%), master degree students 54 (52%) and PHD students 9 (9%).
The courses attended by the students are several, predominantly economy with 45 (43%) students, translation with 16
(15%) students and sustainable energy systems with 6 (6%) students.

Undergraduate

10; 38%

Masters
54; 52%

Figure 1. Degree of Studies

3.2 Statistical analysis

Data were analyzed through statistical analysis which were adapted to the several goals of this study. To do so, version 25
of the Statistical Package for the Social Sciences (SPSS) IT software was used to meet the necessary calculations regarding
descriptive statistics and statistical inference. Concerning descriptive statistics, percentages, means, and standard
deviations of the characterizing variables were calculated. Statistical inferences using parametric testes consisted of t
student tests with independent samples to then compare among the two groups [11].

4. Results

4.1 Attractiveness of regions

The results show that the major aspect that influences the choice to work in a certain region is the “1-Cost of Living”
(M=4.31, SD=0.871), followed by “2-Accessibility/ Transportation” (M=4.21, SD= 0.952) and “3- Criminality” (M=4.08, SD=
1.031). The aspect “4-Infrastructures” shows up immediately after (M=3.98, SD= 0.907) and so does “5- Culture/ Leisure”
(M=3.58, SD= 0.962). Lastly, “6-Pollution Level” (M=3.43, SD= 1.077), “7-Climate Characteristics” (M=3.27, SD=1.286) and
“8- Population Density” (M=2.85; SD=1.031).

When we wish to assess which aspects are more valued by graduates and undergraduate students (see figure 3), results
suggest that “Cost of living” (M=4.43, SD=0.958), “Accessibility/ Transportation” (M=4.38, SD=1.030), the “Infrastructures”
(M=4.03, SD=.932), the Pollution Level” (M=3.68, SD= 1.023) and the “Population Density” (M=2.93; SD=0.917) are more
relevant to undergraduate students than to graduate students. In turn, aspects related to “Culture/Leisure” (M=3.63;
SD=1.000) and “Climate Characteristics “(M=3.39; SD=1.387) are more valued by graduate students.
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Graduate Students W Undergraduate Students

Culture/ Leisure M=3,63;5D=1.000

I - M=3,50; SD=.906
- M=4,08; SD=1.013
riminality gy M=4.08; SD=1.071
Climate M=3,39;5D=1.387
Characteristics NI M=3,08; SD=1.095
) M=3,28; SD=1.091
Pollution Level T M3, 68: 50-1.023
. M=4,23; SD=.811
Cost O RN I M4, 43; SD-. 058
M=3,95; SD=.898
st CLUTeS gy M=3,03; SD- 932
Accessibility/ M=4,11; SD=.893
Transportation NIRRT M =4, 38; SD=1.030
) ! =2,80; 5D=1.101
Papulation Density I M—2,93; SD-.917

Figure 2. Most important aspects of attractiveness in a Region according to graduate and undergraduate students’
perspectives.

4.2 Labor market in the region of Aveiro: Differences concerning graduate and undergraduate students'
perceptions of the labor market situation in the region of Aveiro

Concerning the labor market in the region of Aveiro, four different parameters were assessed: Change easily — “I will be
able to change to another job easily in Aveiro”; Salary in average — “I believe the salary for the job | want in Aveiro is within
the average"; Employ easily - "I believe that | will find employment easily in Aveiro", and Job opportunities - "This region
provides job opportunities for the newly graduates". Ultimately, and taking into account the full sample (N=104), students
showed a higher average in the statement “This region provides job opportunities for the newly graduates" (M=3.19, SD=
0.946), followed by "I believe the salary for the job | want in Aveiro is within the average" (M=2.88, SD= 0.885). The
statement “I believe that | will find employment easily in Aveiro" (M=2.87, SD= 1.015) shows up immediately after and
lastly "I will be able to change to another job easily in Aveiro" (M=2.72, SD=0.806). Considering the perception of
undergraduate students and graduate students regarding the parameters which characterize the labor market in the Aveiro
region, by analyzing Figure 4 it is possible to notice that undergraduate students have a more positive outlook on the
parameters overall (Change easily, Employ easily and Job opportunities) than graduate students. In turn, graduate students

consider that wages in the region are more within the average than undergraduate students.

Graduate students ~ WUndergraduate students

"I'will be able to change to another job easily in M=2,69; 5D=.111
Aveiro" (Change easily) [N v=2,78; SD=.104
"I believe the salary for the job | want in Aveiro is M=2,92;5D=.112
within the average” (Salary in average) R T wa=2,83; SD=.138
"I believe that | will find employment easily in Aveiro" M=2,73;5D=.134
(Employ easily) [ ATID  n1-3, 08; SD=. 140
"This region provides job opportunities for the newly M=3,09; SD=.117
graduates” {lob opportunities) [V =3, 35; SD=.150

Figure 3. Students' perceptions of the labor market situation in the region of Aveiro
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Concerning the division of the sample according to the graduation of the students, a random selection of 62% of the total
graduate students (n=64) for statistical adjustment was performed. Thus, the first group of undergraduate students counts
N=40 (47.3%) and the second group of graduate students N=43 (52.7%), as shown in table |. Results suggest there are
significant statistic difference between graduate and non-graduate students when it comes to the statement “I believe that
| will find employment easily in Aveiro”.

This statement has a higher ranking amongst undergraduate students than amongst graduate students. Therefore,
undergraduate students — those attending their first degree — believe they will find a job in the Aveiro region more easily
than graduate students, in other words, students who are attending a master’s or PhD degree.

Table Il. Differences between graduate and undergraduate students regarding the labor market situation in the region of

Aveiro

Graduate Undergraduate

students students Statistical test
Labor market situation in the region

g (N=43) (N=40)
M SD M SD T student p
"I believe that | will find employment 0.0
o . . 2.63 1.113 3.08 0.888 2.029

easily in Aveiro" (Employ easily) 46

df=79

4.3 Willingness to work in the region after completing the course

According to the answers of those who were surveyed, it was possible to see that 27.9% of students would choose the
region of Aveiro to work. Many students (51.9%) are unsure regarding this possibility. In turn, only 20.2% of students would
not choose the Aveiro region to work. When analyzing Figure 5, it is possible to realize that 37.5% of students who wish to
stay in the region are graduates and only 12.5% are undergraduate students. Out of those who do not wish to stay in Aveiro
for work, 25% are undergraduate students and 17.2% are graduate students. Out of those students who still have not made
up their mind, the majority are undergraduate students (62.5%) and 45.3% are graduate students.

B Graduate Students Undergraduate Students

62,5%

50,0 45,3%

10,0 37,5%

25%

17,2%

20,0
12,5%

10,0

0,0

No Perhaps

Figure 4. Willingness to work in the region after completing the course
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4.4 Analysis of the profile and motives of students who would like to work in the region of Aveiro

Higher education students who wish to work in the region of Aveiro in the future —27.9% of the sample —are mostly female
(58.6%) and aged between 18 and 54 (M=25.76; SD=7.832). Most are national students (86.2%) and only 13.8% are
international students. Approximately 75.9% are master’s students, 17.2% are undergraduate students and only 6.9% are
PhD students. The main factors which indicate that these students wish to work in the Aveiro region are the proximity to
their social support network, good accessibility and transportation, lack of traffic, and the quality of life to living costs ratio.
The calmness of the city and its entrepreneurial potential, the access to cultural events, as well as the existence of job
opportunities in the desired areas were also important factors when choosing the Aveiro region to work.

On the other hand, when analyzing the reasons and the profiles of the students who do not wish to work in the Aveiro
region after finishing their students, we can point out we are dealing with 25% of the total sample. Out of these, 71.4% are
female and 28.6% are male, aged between 18 and 52 (M=25.29; SD=8.804). The majority are national students (85.7%) and
only 14.3% are international students. 47.6% are undergraduate students, 38.1% are master students, 9.5% are PhD
students and 9.5% are working towards advanced studies certificate. Overall, the reasons these students pinpoint as crucial
when choosing another region to work that is not the region of Aveiro are the lack of proximity to their social support
network, the lack of job opportunities, the inexistence of large companies, few leisure activities, low wages, and the wish
to get some experience overseas.

It should be pointed out that the majority of the sample, 62.5%, is still unsure regarding the possibility of choosing the
Aveiro region to work. Out of these students, aged between 18 and 36 (M=22.72, SD=4.253), 53.7% are female and 46.3%
are male. Only 18.5% are international students and 81.5% are national students. Concerning their level of studies, most
are undergraduate students (46.3%) and master students (44.4%). Only a small percentage is working towards a PhD (9.3%).
The reasons students show regarding the possibility of working or not working in the region are both positive and negative.
On the one hand, Aveiro is described as a calm and welcoming city with several leisure and cultural activities being offered.
On the other hand, even though Aveiro has several job opportunities, it showcases not so many offers for specialized work
in the area the students are interested in. Low wages as well as the lack of proximity to their social support system are also
factor which may contribute to the fact that students do not remain in the region.

5. Conclusions

This study offers some insights about the attractiveness of regions from the perspective of young university graduates. The
purpose of the study is to contribute to the understanding about the determinants of talent attraction and retention,
notably for medium density territories. The results of this work are timely and relevant to inform the debates about the
challenges of attracting high skilled work and talent that are considered crucial for the sustainability of digital
transformation in industries and regions. The results of the study are aligned with the formulations that frame the factors
of success of aregion beyond the mere offer of a generous salary, but rather encompass a constellation of variables related
to the quality of life and work of individuals. The study addressed a sample of undergraduates and graduates of a university
located in a medium density urban region, considered representative of the universe of skilled workers that can be
integrated in the region where they have conducted their studies The results show that the cost of living is extremely
relevant in the work choices and work life decisions. When comparing the graduates with the undergraduates we may
conclude that, as expected and studied by several authors before, the graduates have a more accurate idea about the
broader motivations that may frame their specific decisions, as they mention a range of diversified factors to support their
decisions, including the regional offers for culture and leisure. Undergraduates refer to the importance of the accessibility
and mobility conditions because of their preferences to stay close to their family. When we analyze the answers of the
guestion if they believe that they would find employment in Aveiro, most of them reply, “may be”. We may understand
from their answers that everything is linked to the opportunities they may find in the region, the proximity with the family
and the friendly environment of region. These results and conclusions are important to understand the determinants of
the reasoning and decision making of undergraduates and graduates concerning their work and mobility choices. For a
region that needs high skilled human resources and is aware of what kind of workers they want to attract, it is crucial to
know and understand what factors favor the attraction and repulsion. The local government should be able to keep
investing on the characteristics that attract people and act to improve the characteristics that are making people go away,
to be able, together with the private sector, to offer quality opportunities and to make these opportunities reach all. All
these policies are particularly important in the case of a region that is undergoing a digitization process that is profoundly
transforming industries and placing important demands for the provision of highly skilled workers. Therefore, our
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conclusions can be used for the alighment of corporate strategies and public policies in order to generate greater efficiency
and success in the search for sustainable growth in a medium-density urban region.
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ABSTRACT

This empirical research has studied the quality of services and satisfaction of clients of Angolan banks, taking into account
a group of representative banks of the country, making it possible to diagnose the situation and identify aspects to
improve. In this task, the European Customer Satisfaction Index (ECSI) was implemented, analyzing the satisfaction
relationship with its antecedents (image, expectations, quality and value) and consequents (complaint and loyalty)
adapting it to the Angolan reality.Through the use of multivariate statistical techniques, it was possible to perceive and
demonstrate that customer satisfaction is based on lead, recommendation and complaints, and a positive and significant
impact of satisfaction with loyalty, claims. This is a pioneering investigation into the satisfaction with the services
provided by the Angolan banks and may be of reference in future studies and help banks improve the quality of services
provided.

Keywords: Marketing, Service Marketing, Quality, Satisfaction, Angolan Banking
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1. Introduction

The election of a new government in 2017 led to the introduction of a set of political and economic reforms, taking into
account the fall in oil revenues and the current macroeconomic imbalances. Governance measures aim to achieve
macroeconomic stability, create an economic environment conducive to economic growth and job creation, and address
major social problems. In this context, a set of short-term policies aimed at correcting the imbalances in the foreign
exchange market and the trade balance, promoting fiscal consolidation, ensuring public debt sustainability and controlling
inflation was implemented. In this context, Angolan Banking will also play a decisive role, namely by improving a set of
services to its clients, such as increasing electronic payment means, increasing the number of branches and their
employees, promoting (including the International Monetary Fund and the World Bank) in order to ensure greater
comparability and transparency of the banks' financial statements on the international market and the continuous
improvement of the information provided to users of the financial statements.

The main research problem is the quality and satisfaction of the services provided by the banks operating in Angola. In this
sense, the following concerns appear: does Angolan banking have real concerns about its institutional image? Is loyalty a
value that consumers have with the banks they use? Are not consumer expectations achieved? Do consumers recommend
their own bank to others? What is the perceived value of your banks in Angola? And what is your perceived quality? And
finally, how does the complaint handling service work?

The discomfort and ignorance about the above circumstances led us through this investigation to try to answer the research
problem: Are the clients of banks operating in Angola satisfied with the quality of their services?

The satisfaction can only be achieved in some situations when taking into consideration some pure Marketing tools and
Relational Marketing together. Itis also important to highlight that the satisfaction study carried out in some representative
banks of the sector in Angola on the quality of their services provided, allowed to identify aspects to improve.

The ECSI (European Customer Satisfaction Index) satisfaction model was that we used and implemented in the services
provided by the Angolan banks to their clients. The model analyzes the satisfaction relationship with its antecedents (image,
expectations, quality and value) and consequent (complaint and loyalty) adapting it to the Angolan reality.

Through the use of multivariate statistical techniques, it was possible to perceive and demonstrate that customer
satisfaction is based on lead, recommendation and complaints, and a positive and significant impact of satisfaction with
loyalty, claims, as we can demonstrate in this paper.

2. The importance of the quality in services

The recognition of quality in the services provided by a particular organization from customers is something that any
company should have at the top of their concerns. This recognition is only possible if organizations are empathetic to their
customers and provide a quality service that respects the desires of consumers and niche markets that suit them.

We live on a strong growth of the service sector, even in the countries not sot developed. It is the sector that developed
the most and contributed about 65% of GDP in the most developed countries and consequently in the world economy
(Paladini & Bridi, 2013). Services represent one of the fastest growing sectors in the world, with positive repercussions on
the world economy.

A service can be understood as an action, a process, whose main characteristic is intangibility, regardless of the possibility
of this service being connected to a physical product (Kotler, 1991). A service has an intangible value, that is, it does not
translate into a physical reality (Fitzsimmons, 2000).

Another author who has a vast work on marketing services (Grénroos, 2003) identifies three basic characteristics of
services, namely: 1) Being processes; 2) be produced and consumed simultaneously; 3) There is the possibility of customer
participation in the production of the service. According to the same author the role of the elements that make up the
service in the relationship with consumers is seen as strategic.

Marketing services are similar to product marketing because both are "products" intended to deliver value to customers,
however the different nature of services requires differentiated attention from marketing professionals.
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Traditionally marketing is more easily understood when it comes to products. When we transpose this reality to services
there are some variables that change. The marketing of tangible products is done based on the traditional four "P's" namely
Product, Price, Promotion and Distribution points. The marketing of services, in addition to the variables listed, adds three

more "P's": the Person(s), Physical Presence and the Processes (Zeithaml & Britner, 2003).

According to the authors these last three elements complete the marketing services mix by describing them as follows:
People; all human agents who play a role in the execution of the service; Fictitious physical presence; the Processes are
procedures or mechanisms and effective route of activities through which the service is executed. These three elements
are connected with the company because they directly influence the customer in acquiring a service, even at the level of
customer satisfaction for the service purchased.

We live in times of economic recovery in general. And even in Angola, and despite some retraction, the truth is that the
services market has been growing. In this way we believe that in the near future the economy, and due to globalization
and the evolution of technologies, could be characterized by the majority of services with the highest possible quality and
the required efficiency.

Any company, in order to succeed in its actions or activities, needs to be properly oriented to the marketing and also
focused to the market. In order for this marketing orientation to be possible, organizations must focus their concerns on
consumer needs and desires, but also on all processes inherent in presenting improvements to new products or services
made available to potential customers in relation to such conduct evident. In this sense, companies should value the
definition of strategies aimed at designing quality services in order to make them more competitive, with a qualitative
requirement above average. And for this purpose to be achieved, it is imperative to use instruments appropriate to this
reality for the satisfaction of the stakeholders (Kotler, 2000).

To Pires (2004) the quality has three main principles, namely: the quality of design; the quality of performance; and quality
of operation. In the banking sector, the significance of quality manifests itself in offering a range of services that guarantee
security and efficiency in meeting the needs and desires of the consumer.

In services it is the client that defines the quality, by the satisfaction of the perceived quality, as Costa (2006, p.63) refers
"(...) has a variation according to the client's perception. Thus, the quality perceived by the consumer is the result of the
evaluation performed on the services provided by the company “.

Itis difficult to perceive the assumptions that customers base to evaluate the quality of a service and from there define the
degree of satisfaction with the service provided by the company. The expectations-based setting is widely used and
indicates that clients rely on their own expectations to evaluate the quality offered (Gianesi & Correa, 2006).

The concept of satisfaction is a subjective concept since it can assume different meanings in different contexts. It is a
dynamic concept, with strong cultural values and for this reason subject to constant changes. One premise of marketing
strategy is that if consumers are not satisfied, they usually do not come back, they do not repeat the purchase or become
loyal. Consumers are highly focused on their buying momentum based on their experience, and if it pleases the buyer,
satisfaction rates naturally increase. For services exactly the same thing happens.

In an increasingly competitive environment, organizations are called to meet and exceed their customers expectations.
Consumer expectations must be met. And this satisfaction generates new expectations in the clients, which can influence
new personal desires that, in turn, can influence the emotions experienced at the moment of service delivery, and which,
influence customer satisfaction (Tinoco & Ribeiro, 2007).

According to the authors Kotler & Armstrong (2005), the best way to make a organization more competitive and to make
it a top-level organization is to ensure a high level of satisfaction. That concept is dependent on the perceived product
whereas value is relative to expectations. When product performance produces expectations, the buyer feels satisfied.
When he exceeds expectations, he is astonished (Gronroos, 2003).

When consumers perceive a high degree of quality this can lead to even higher levels of customer satisfaction, with
undeniable gains in profits for companies (Kotler, 2000). The intimate connection between quality and customer
satisfaction requires companies to focus on quality management, namely with constant attention to the customer and
improvement of relational processes.
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What we have been seeing from the literature on the subject is that satisfaction is considered as a result of the difference
between the expectations of customers and the performance of a product / service after use it.

Two models of customer service satisfaction analysis are highlighted in the literature: the model presented by
Parasuraman, et al. (1988) - SERVQUAL - and that of Cronin & Taylor (1992) - SERVPERF. The difference between them is
basically in the use of consumer expectations in satisfaction assessment. SERVQUAL evaluates the satisfaction based on
perceived quality and expectations regarding the service provider and SERVPERF uses only perceived quality in satisfaction
assessment. In spite of these differences, the use of similar items in the evaluation and option of the authors is worth
noting, since it proposes a generic scale, capable of evaluating the different types of services (Bornia & Junior, 2011).

On the other hand, and in the scope of banking services, we still find authors with other approaches, namely Item Response
Theory. This theory accurately provides the amount of information of an item on the latent trace and scale, that is, on a
satisfaction scale we can assess what level of satisfaction the item evaluates and the volume of information it provides.

Based on the above, there are different views and models to analyze the satisfaction and quality of services, with different
scales and measurement techniques. From this we infer that it is not a question of obtaining a single or peaceful choice,
nevertheless, and as far as this research is concerned, we will use ECSI — European Customer Satisfaction Index, which is a
quality measurement system of services and it measures customer satisfaction and applicable to various sectors of activity,
including in the banking sector, and that we will explain better ahead.

Nowadays many companies already excel in the continuous conquest of new customers, in their loyalty as well as in the
satisfaction, also, of their partners. The issues related to the evaluation of the perceived quality of the services rendered
have received special attention from academia and researchers, with notable contributions, as already mentioned in this
paper, since they are extremely important factors for the management of organizations and their market, and, in this way,
create competitive advantages. According to Grénroos (2003), services perceived as high quality bring with them not only
the potential to attract new clients, but also to keep existing ones captive, and this is exactly why this situation has become
a business reality - quality management. This reality can only be achieved by measuring the quality of services. The banking
sector in Angola can notignore this situation and carry out studies on this reality, especially through theories already tested,
such as those already mentioned.

There are several ways to measure customer satisfaction. And, with more or less objectivity or methodological deviations,
the truth is that the information provided by these studies is often useful, and sometimes reliable. According to Skogland
& Siguaw (2004), a good customer satisfaction study program should allow: i) Evaluate the degree of customer satisfaction
of the company; ii) Monitor company performance over time; iii) Evaluate the company's performance against its main
competitors; iv) Understand the aspects of greatest impact for the satisfaction of its clients; v) Evaluate the relationship
between the management of the company and the expectations of its clients; vi) Define quality improvement strategy
based on the strengths and points to be developed; vii) Optimize the investments from the definition of the degree of
satisfaction, needs a quality strategy.

The information resulting from the above mentioned approaches serves to outline the quality improvement strategy and
to implement actions that effectively improve customer satisfaction, generating the greatest return to the organization.
Among the various methods (qualitative and quantitative) and tools for studying customer satisfaction, and some of which
we have already mentioned, we present the ECSI, which measures several variables quantitativly.

3. Research design — methodology (hypothesis and objectives)

The methodology adopted in this study will be based on fundamental procedures for scientific research. It begins with a
bibliographical survey in order to build an adequate theoretical framework and will focus on a research whose general
objective is to evaluate the quality of services and satisfaction provided by banks in Angola, based on the European
Customer Satisfaction Index and the works, in this area of knowledge, developed by Vilares & Coelho (2005).

In the case of the present investigation, we can define our study as descriptive, since it intends to investigate the reality in
the banking sector and, thus, to understand the phenomenon of quality and satisfaction from the perspective of the clients.
It is also intended to make comparisons, correlations and evaluate the impact of some variables on the others.
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In another approach, we can also consider the present study as quantitative (Malhotra, 2004; 2005), since it will use the
questionnaire as an instrument for collecting information.

In order to carry out this study, questionnaires were applied to the clients of the banks, however these questionnaires will
be elaborated based on the critical appreciation of specialists, and later a pre-test will be carried out in order to verify the
guestions are clear and well perceived by the respondents.

The banks operating in Angola, demand, and expect more and better service delivery, that’s why there must be a quick and
efficient response in the agility of this process, opening access facilities that provide high standards of quality and
satisfaction. In this context, this research will answer some doubts pasted on the question presented above in hypothesis
forms:

H1: The image of banks has a positive and significant impact on customer satisfaction;

H2: Banking expectations have a positive and significant impact on customer satisfaction of banks;

H3: The perceived quality of service provided by banks has a positive and significant impact on customer satisfaction;

H4: The perceived value paid for services provided by banks has a positive and significant impact on customer satisfaction;
H5: Customer satisfaction with banks has a positive and significant impact on loyalty intent;

H6: The satisfaction of bank customers has a positive impact on the formalization of complaints about the services provided
by banks;

H7: Banking customer satisfaction has a positive impact on the bank's recommendations to other people;

H8: The loyalty of bank customers has a positive and significant impact on the recommendations;

H9: Complaints, if answered, have a positive and significant impact on the loyalty of bank customers;

H10: Complaints when answered have a positive and significant impact on the recommendations of bank customers;
H11: The institutional image of banks has a positive and significant impact on bank loyalty.

In order to guide the work we define that the general objective is to evaluate the quality of the services provided by the
banks in Angola, based on the ECSI model.

The general objective of this research is to evaluate the quality of the services provided by the banks in Angola, based on
the ECSI model developed by Vilares & Coelho (2005), but modified by us adding another variable (recommendations) and
in order to achieve the general objective, we identify the following specific objectives that are directly related to bank
satisfaction, specifically in understanding the antecedents of this satisfaction (image, expectations, perceived value and
quality perceived) and the consequences of satisfaction (loyalty, complaints and recommendations): i) Ensure that
satisfaction with banks has some influence on the banques institutional image; ii) Ensure the customers satisfaction with
the service provided by banks is influenced by the expectations they have of banks; iii) Ensure that customer satisfaction is
influenced by the perceived quality of services provided by banks; iv) Check that customer satisfaction is influenced by their
evaluation of the price/quality (value) of services provided by banks; v) Check that the presentation of complaints by
customers is related to their degree of satisfaction; vi) Check that the recommendations given by the clients are related to
their degree of satisfaction with the banks; vii) Understand the intensity and the relationship between the antecedents of
satisfaction (image, expectations, perceived value and perceived quality); ix) To perceive the intensity and the relation
between the consequences of satisfaction (loyalty and complaints).
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Figure 1. ECSI model modified by authors

4. Analysis and discussion of the results

The results analyse of the quantitative data gathered in the survey conducted among bank customers in Angola between
November 2018 and January 2019 has done with SPSS software.

The population studied fell on Angolan citizens who had bank accounts and had commercial relations with the banks in
Angola. The sample was composed by 184 respondents, of which 96 (52.2%) were female and 88 (47.8%) were male. In
terms of age, the sample varies from 20 to 70 years of age, most of which belong to the age group of "31 to 40 years"
(48.4%) and to the "20 to 30 years" (32.1%).

The majority of the respondents are single (90.1%), with only 33 married (8.8%), with a majority of respondents, with 56
(30.4%) having a bachelor's degree and 52 (28.3%).

The data will be presented according to the variable in analysis (Image, Expectations, Quality, Satisfaction, Preciousness,
Complaint and Loyalty) arranged in the same order of the questionnaire. Each dimension was being subject to an analysis
univariate analysis using descriptive statistics (frequencies, means and standard deviation), a reliability analysis using
Cronbach's Alpha, factorial analysis using the ACP (principal component analysis) method and, for the purpose of
hypothesis testing, correlation and regression analysis. The reliability analysis for all the items that make up the scale was
good, with a Cronbach alpha of 0.907.

Regarding the preferential bank of the respondents, the study identified 10 banking institutions (table 1), with a large
majority of respondents linked to BMA bank (30.4%), BFA bank (26.1%) and BIC bank (10.9%). The least-referenced banks
were Banco Keve and Banco BPA, both with only 4 responses.

Table I. Preferencial relationship Bank

Banks Frecuencies %
B. Keve 4 2,2
BAI 16 8,7
BCA 8 4,3
BCI 8 4,3
BFA 48 26,1
BIC 20 10,9
BMA 56 30,4
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BPA 4 2,2
BPC 12 6,5
SOL 8 4,3

Respondents reported that they had long relationships as their preferred bank for more than a year (table 1), 84 (45.7%)
indicated having relationships between "1 to 5 years" and 56 (30.4%) between " 6 to 10 years ". Only four respondents
(2.2%) reported having had relationships for less than 1 year.

Table Il. Relationship duration with the bank

Duration Frecuencies %
Less then a year 4 2,2
1to 5years 84 45,7
6 to 10 years 56 30,4
More than 10 40 21,7
years

The channels of relationship with the bank (table Ill) are mostly through Internet Banking (56.5%) and attendance at the
balcony (41.3%). Only four respondents reported that they use "Mobile Banking" (2.2%), which is a sign of lack of
confidence in this form of communication or mismatch to the communication channel itself.

Table Ill. Relationship channels with the bank

Channels Frecuencies %

Balcony 76 41,3
Internet Banking 104 56,5
Mobile Banking 4 2,2

In terms of mean time of service (table IV), respondents indicated a period longer than 12 minutes (45.7%) and, at the
other extreme, still much lower values, between "3 to 5 minutes" (26, 1%).

Table IV. Average service duration

Duration Frecuencies %

3to 5 min 48 26,1
6 to 8 min 32 17,4
9 to 11 min 20 10,9
Above 12 min 84 45,7

Data analysis by dimension (image, loyalty, expectations, perceived value, perceived quality, complaints and
recommendation) was exhaustively treated with correlations for each item of each dimension and its reliability through
Cronbach's Alpha, and through the extraction method of the main components retained the component that explains the
total variance. A matrix of correlations between the dimensions was then performed with Bartlett and Kaiser Meier Olkin
(KMO) analyzes to verify the factorial analysis. However, its complexity and space limitation, we only present, in this paper,
the final results related to the confirmation or infirmation of the operative hypotheses presented.
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For the first hypothesis (H1) (it can be affirmed that there is a positive linear relation with a low linear association (R =
0.268) and significant (P <0.000), since according to Pestana and Gageiro (2005) an "R" with a value less than 0.2 indicates
a low association. H1 is confirmed, since the institutional image has a positive and significant impact on overall satisfaction.

The second hypothesis (H2), it can be affirmed that there is a positive linear relationship with a moderate linear association
(R = 0.366) and significant (p = 0.000), so it is possible to confirm this hypothesis as well.

For hypothesis third (H3 - Perceived quality has a positive and significant impact on overall satisfaction), it can be affirmed
that there is a positive linear relation with a moderate linear association (R = 0.651) and significant (p = 0.000). It is possible
to confirm H3, since the perceived quality of the service provided by the bank has a positive and insignificant impact on
the satisfaction of bank customers.

Hypothesis fourth (H4) can be affirmed that there is a positive linear relation with a moderate linear association (R = 0.555)
and significant (p = 0.000), thus confirming H4, since the perceived value of the service provided by the banks has a positive
and significant impact on bank satisfaction.

For hypothesis fifth (H5), it can be affirmed that there is a positive linear relation with a moderate linear association (R =
0.364) and significant (p = 0.000). It is confirmed, therefore, H5, since satisfaction with banking has a positive and significant
impact on loyalty.

For hypothesis sixth (H6), it can be affirmed that there is a positive linear relationship with a moderate (R = 0.489) and
significant (p = 0.000) association, which confirms this hypothesis as well.

Hypotheses seventh (H7) can be affirmed that there is a positive linear relationship with a moderate association (R = 0.436)
and significant (p = 0.000), and the hypothesis is confirmed as well.

Hypothesis eighth (H8) can be affirmed that there is a positive linear relation with a high linear association (R = 0.880) and
significant (P <0.000), therefore, H8 confirms the loyalty has a positive impact on the recommendation.

For the nineth hypothesis (H9), it can be affirmed that there is a positive linear relation with a moderate linear association
(R =0,442) and significant (P <0,000), therefore confirms that loyalty has a positive and significant impact on claims.

Hypothesis tenth (H10) can be affirmed that there is a positive linear relation with a moderate linear association (R = 0.468)
and significant (P <0.000), so H10 is confirmed too.

For the eleventh hypothesis (H11), it can be affirmed that there is a positive linear relation with a high linear association (R
= 0.667) and significant (P <0.000), it is confirmed, since the image complaints have a positive impact and significant in
loyalty.
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Figure 2. Hypotheses confirmation (R of Pearson).

In this investigation, eleven hypotheses were defined in order to evaluate whether, globally, there were significant
differences in the antecedents and consequent of customer satisfaction with the services provided by the banks operating
in Angola.

Based on the previous point, all hypotheses formulated were confirmed by the results of the empirical study, and the
results obtained in this research work are in agreement with the conclusions presented in the literature review (Vilares &
Coelho, 2005) and with the assumptions of the ECSI model applied to the banking sector.

For all dimensions of the model used, the research also revealed agreement with studies conducted by Neves (2002), Costa
(2006), Fitzsimmons & Fitzsimmons (2005), Gopalakrishna & Chandra (1998), and Cardoso (2008).
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5. Conclusions

The present study was developed based on the ESCI model and, in general terms, was guided by the studies developed to
evaluate customer satisfaction in different organizations (Vilares & Coelho, 2005), having been applied in several sectors
and activities by others authors

All eleven hypotheses were confirmed, confirming that there is a positive and significant impact of the image, the value,
the expectations and the perceived quality (determinants/antecedents) with the satisfaction of the services provided by
the banks.

It was also verified that the consequences of the satisfaction are loyalty, recommendation and the complaints, and it has
been verified that there is a positive and significant impact of the satisfaction with loyalty, the recommendation and the
complaints.

About research limitations, the sample of the study was restricted. Thus the generalizability of the findings is rather limited.
Based on the results and limitations of the work, it is necessary to admit that for future research it will be interesting to
investigate, in large scale, what factors influence customer satisfaction in Angolan banks. Since this is a one-time study, the
results may change over time as a result of changes in the organizational policies of the banks, so it would be interesting
to follow its evolution over time.
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ABSTRACT

This project was developed in a food retail company with a complex distribution system, with several distribution centres
located in Portugal, different temperature requirements for their products and different dimension store formats. The
aim of the work was to analyze procedures to increase the height of loading units to improve the volumetric occupancy
rate of the trucks, which depends mainly on the relationship between the number of pallets transported in each vehicle
and its volume. After analyzing and diagnosing the picking, loading and unloading operations, it was found that the
volumetric occupancy rate of the vehicles was 48.5%, which means that more than half of the truck is empty. To increase
this indicator, two strategies were proposed to be implemented: the revision of the current volume and weight limits;
and the consolidation of different categories in the same pallet for the small format store. After conducting pilot tests, it
was estimated, for each of these strategies, an increase of 0.8% on volumetric occupancy rate, and an increase of a
potential gain was obtained of more than 577,908 €/year.

Keywords: Transportation, Vehicle Volumetric Occupancy, Units Load Height
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1. Introduction

The great demands of an increasingly competitive market have made logistics an essential part of all companies, so one of
the biggest tasks of managers s to direct all activities that contribute significantly to better customer service and the lowest
cost [1].

According to Thomas & Griffin [2], the largest cost component of logistics is transportation cost, usually accounting for 50%
of the total logistics cost. At a time when the global economic and financial environment forces organizations to manage
their resources in the most efficient way possible, and the retail market segment is highly competitive, demanding and
complex, cost management is vital to success and sustainability of the company under study.

At present, the loading units prepared in the warehouses of the company under study to transport to the stores do not
have a standard height and the average of this is low. Due to this factor and to the differences in the typologies of boxes
packaged in the pallets, it is not possible to overlap them, with only a floor occupancy of the vehicle and not in height,
when loading and conditioning the loads on trucks. Thus, because the load units have an average height of 1 meter and
since they cannot be stacked, there is a low occupancy rate of the trucks in height, resulting in high transport costs. In this
sense, as transport is as more economical as the greater the capacity utilization of the vehicles, it became crucial to identify
measures to improve the height of the load units.

This project was developed mainly considering a case study research strategy. The purpose of the project was to analyze
the current process of picking, and loading, conditioning and unloading of trucks operations used in the warehouse-store
transportation, identifying the factors that influence the height of load units, and the study and evaluation of measures to
improve it.

2. Literature review

The state of the art is designed for areas such as logistics and supply chain management, transportation activity and
management, and vehicle volumetric occupancy rate.

2.1 Retail supply chain configuration

Transformations in the retail supply chain have led retailers to see a restructuring of the logistics network: switching from
"passive recipients of products" to "manufacturers with anticipation of demand", which currently control, organize and
manage the whole chain (from production to consumption) - the current essence of retail logistics [3]. In a functional
perspective, the internal retail supply chain is predominantly divided into three logistical subsystems: (a) distribution center
(b) transport and (c) store (Figure 1). Since each subsystem, although with its own working and planning mechanisms,
depends on the requirements of other systems, the result is a complex interrelated structure that must be considered in
planning operations [4].

> Industry supplier >> Industry >Hehiler°se::rlbutlon> Retail store >

> ANF AFIAF A
>Aﬁaﬁm~gé

>D""'b”“°">Tmnsporta19 Store (:onsumer
center

Figure 1. Configuration of the retail supply chain (Adapted from [4])
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In the literature, there are different approaches to analyze and improve warehouse efficiency and to optimize the different
processes related to the flow of material and information in the supply chain. Ktodawski et al. [5] presents problems of
designing and organizing logistic processes in warehouse facilities, highlighting the need of improving logistics facilities
actions as a key aspect to increase productivity, flexibility and reliability of supply chains. Shepelev et al. [6] developed a
procedure for determining the optimal parameters of transport and warehouse complexes. The performance of equipment
and means of internal transport and its impact on the implementation of warehouse processes was studied by Pyza et al.
[7]. In their work the role of warehouse in the supply chain and its importance in the effective flow of material goods was
discussed. Other authors [8] refers that it is possible to increase the efficiency of the transport-warehouse relationships in
the logistics chain by determining the optimal volume of transportation and storage of goods in the logistics chain. The
movement of material flow in supply chain is impossible without transport involvement.

Transport activity management can be defined as the process of planning, implementing and controlling the most effective
and efficient procedures and techniques with the goal of achieving cost reduction, increasing the level of customer service
and increasing optimization of the company's resources [9,10].

Thus, Lambert et al. [9] summarizes the main functions of transport managers, stating that they should select the most
appropriate mode and type of vehicles, select the vehicle fleet and manage it and, on a more daily basis, plan routes, loads
and vehicles. In order to ensure an efficient and logistically efficient transport subsystem, it is necessary to take into account
a set of factors that influence the physical distribution of load from the warehouses to the stores, such as the distance to
be traveled, time of delivery, quantity transported, non-existence of return load, dimensions and morphology of the load,
degree of fragility of the load and restrictions at the point of sale.

The goal of day-to-day planning should be vehicle optimization. The Transport Optimization Report [11] identifies three
main areas of improvement in terms of transport optimization: improving vehicle occupancy, reducing empty kilometers
and increasing productive time as a proportion of the total time available, and stressing that each of these areas can be
affected by one or more factors previously mentioned. There is a set of key performance indicators (KPIs) that can be used
to measure and target each of the areas:

- Percentage of occupancy of vehicles;

- Percentage of kilometers in empty space;
- Productive time as a percentage of total available time.

2.2 Volumetric occupancy rate of vehicles

Improving vehicle volumetric occupancy rate is one of the most attractive sustainable delivery measures for companies as
it provides substantial economic and environmental benefits, hence the importance of their maximization in the success
of a company [12].

Traditionally, companies measure vehicle occupancy considering only the relationship between the weight of the load
transported and the maximum weight of the vehicle [12]. However, as in the food retail sector products have an
increasingly lower density, the weight-based occupation underestimated the true level of utilization [13]. In this sense, the
occupancy of the truck is limited much more by the floor area or height of the vehicle than by the weight. A measure of
occupancy that results from the product between the percentage of floor occupancy (equation 1) and the percentage of
height occupancy (equation 2) is more appropriate to calculate the percentage of volumetric occupancy [13, 14]:

number of pallets transported to the ground

(1)

%floor occupancy =
f P y Maximum number of pallets to the ground on the truck

Load units’ average height

Y%height occupancy = (2)

Maximum truck height available

When there are tight limits to the height of a load unit and when it is low and variable, the truck occupancy is usually
restricted by the floor area rather than by the height of the vehicle and can be completely occupied on the floor by pallets
with a height of 1.5 meters, leaving a meter or more of wasted space above them [14]. The study made by McKinnon and
Edwards [15] reveals that companies often overuse their vehicles as a result of minimizing total logistics costs by making
perfectly rational trade-offs between transport efficiency and other corporate goals such as minimizing stocks, optimizing

Page 22



storage space use, or maximizing productivity preparation of orders. However, Mckinnon [14] and McKinnon and Edwards
[15] examined the possibility of improving the use of vehicles, including potential economic and environmental benefits.

One of the opportunities indicated was the increase of the load units’ height. Generally, there are tightness volume and
weight limits that restrict its height, so the increase of these limits can reduce the number of trucks required per year. This
was one of the measures analysed and that will be described in the present work.

3. Study context and Critical Analysis

The company studied is one of the largest food retail companies in Portugal, with a set of distinct formats that offer a wide
range of products. It essentially operates with three major players in its logistics chain: suppliers, distribution centers and
stores.

It has strategically two large logistics centers, where the warehouses are located that operate in a specialized and
independent way. Both platforms supply different regions of the country, with food products at ambient, fresh and frozen
temperature, covering the entire national territory and the islands. In these logistical platforms two types of flows are
implemented: PBL (Picking by Line) and PBS (Picking by store). The main distinguishing characteristic of these flows is the
lack of storage in the PBL warehouse due to their dispatch in less than 24 hours, which means the products are received
and distributed immediately by the stores, while in the PBS the products are collected of their picking locations, existing
stock. The division of the articles between PBS and PBL is performed considering the rotation of the products, the quality
of service of the supplier and the validity of the product itself.

Comparing the warehouses of different temperatures, there is a higher dispatch volume in the ambient temperature
warehouses. For this reason and for the elaboration of this research project, the analyzed warehouses were the PBL and
PBS at ambient temperature in both platforms.

In order to be able to define strategies for improvement, it became essential to frame the current situation of the company
regarding the current volumetric occupancy rate of trucks and a diagnosis and analysis of the operations under study.
Currently, in the company, only the percentage of floor occupancy is monitored monthly, including only the trucks of 33
pallets since the fleet is composed mostly by this type of vehicles. Thus, this indicator is used to measure vehicle occupancy
efficiency, although it is not very robust since a truck can occupy 100% of the floor by load units with a height of 1 meter,
leaving a lot of empty space.

In this way, the project began with the calculation of the current volumetric occupancy rate of the trucks. With an average
floor occupancy rate of 84.0% and a height occupancy rate of 57.7% in 2017, an average value of 48.5% was obtained, as
shown in equation 3:

Volumetric occupancy rate = 84.0% X 57.7% = 48.5% (3)

Thus, it is proven that more than half of the truck is air, reinforcing the importance and necessity of improving this measure.
As the variable that causes the greatest negative impact on the volumetric occupancy rate is the height occupation, the
objective of the project was focused on the improvement of the latter.

Shipment to stores can be done on four types of handling units: picking pallets (euro or half pallet) and complete pallets
(euro or half pallet). The picking pallets are originated by the preparation activity in the warehouses, while the complete
pallets are shipped with a single item and are delivered to the store exactly in these quantities, with no preparation in the
warehouse. As the picking pallets, in total, represent 68.1% of the pallets transported, it became necessary to focus the
analysis on this type of handling unit to understand the factors that influenced its volume and, therefore, its height.

Both in PBL and PBS flows, when preparing load units for stores, it may break down by two factors: volume or weight. For
each product category, the system has defined the maximum limit of volume and weight that a load unit can reach so that
whenever an order reaches one of the limits, the picker needs to continue the preparation in a new pallet.

Currently, the volume limit, in the same flow, is the same for all categories, with the PBS limit being 15% higher than the
PBL limit. Regarding the weight limit, this is the same for PBL and PBS in all categories. In this sense, it was important to
compare the average volume of each category with the respective limit to identify differences and to understand the
impacts of changing the parameterized limits in the system. An improvement to be implemented has gone through the
revision of the current volume limits and the adjustment of it according to the average weight per box (strategy 1).
Besides that, picking pallets have, for each store format A, B and C, a weighted average volume of 1.38 m3, 1.13 m? and
0.99 m3, respectively. The small stores (format C) are those with the lowest average volume value, and some factors have
been identified that contribute to this fact. The reduced daily volumes demanded by contemporary retail, with frequent
deliveries of increasingly smaller orders, associated with the fact that the company is looking for a “store friendly " logistics,
preparing by category, means that only 1 pallet is prepared per day and per category, with a low volume of products. As
the expansion of these stores is expected, instead of preparing the orders by category on different pallets, it has been
suggested that all the categories of each flow could be consolidated on the same pallet (strategy 2).
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4. Improvement Proposals and Results
The two proposed strategies and their expected results are presented below.

4.1 Revision of the current volume limits based on average weight per box

With the previous diagnosis, in particular the percentage of picking pallets, for each category, which breaks by volume, by
weight or by neither of those and the average weight per box, the need arose to evaluate the impact that would have
occurred if the limits parameterized changed. For the categories that mostly broke through the volume and the weight,
the adjustment of the limits was studied. A change in these can enhance the placement of boxes at a higher height, so an
adjustment to the average weight per box was the criterion used to consider the ergonomic conditions of the operators.
Thus:

- For the categories with the smaller value of average weight per box, compared to the other categories of the same
flow, increase the volume limit;
- For the remaining categories with the highest average weight per box, maintain the volume limit.
Through several pilot tests, it was possible to measure the impact of these changes in each one of the actors of the chain:
warehouse, transport and store operations. By increasing the volume limits of the load units, it is possible to place more
boxes on the same pallet which can consequently result in a reduction in the number of picking pallets prepared and
shipped. This reduction has an impact on the floor space occupied in the warehouse and at the backroom store, on the
time of loading and unloading of the trucks, as well as the associated transportation cost. Also, this increase in the limits
may or may not result in an increase in the productivity of operators because, although more boxes are placed per pallet,
it also increases the difficulty in the construction of the stowage, which can cause the operator to waste more time in the
quality assurance.
Based on the data obtained through pilot tests, the number of picking pallets that would have been prepared were
simulated by category, store and date of delivery to the store, if the limits remained the same as the current ones, and this
value was compared with the number of pallets generated during the pilot tests with the proposed limits. It was found that
for PBS, instead of 7,492 pallets being prepared with the current limits, 7,325 pallets were generated in the week of the
pilot test, corresponding to a reduction of 2.2% in the number of pallets and so a reduction of 18,264 pallets per year.
Likewise, in the PBL, instead of generating 4,976 pallets, 4,818 pallets were generated during the test period, equivalent to
a reduction of 3.2% in the number of pallets and to less than 25,889 pallets per year. In total, an average reduction of 2.7%
of picking pallets was estimated.
Still with the results of the pilot tests, the relation between the picking productivity and the number of boxes per pallet
was analyzed to understand if the proposed changes had a significant impact and whether it was positive or negative. There
was an approximately linear behavior, allowing to conclude that the bigger the number of boxes per pallet, the greater the
productivity of the operators.

Finally, the impact of this scenario on the volumetric occupancy rate was estimated, corresponding to an increase of 0.8%,
resulting from an increase in the percentage of height occupancy rate (+0.9%).

After calculating all the impacts of this strategy, the annual benefits in euros, associated with the changes in the proposed
scenario (Figure 2), were estimated by logistic subsystem (warehouse, transport and store).

Warehouse |
Space 28.111€

Manpower 5.739¢€

Trucks loading i

m Transportation 327.461 €

Store Backroom space 12.288 €

I
M 1
m anpower 3.064 €

Trucks unloading

Estimated annual benefit 377.563 €

Figure 2. Estimation of the potential annual benefit of strategy 1
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Observing Figure 2, this proposal has a potential benefit of 377,563 €/year, being that the transport logistics subsystem is
the largest part, approximately 86.7%. This proves that, in fact, transport has a high weight in the logistics cost structure,
so any solution that seeks to reduce the air inside the truck, results in a very significant impact.

Due to its enormous potential, in May 2018, this strategy was implemented, provided that its results were monitored
through to a cockpit chart. Table | shows the results obtained for the indicators whose changes are directly related to the
implementation of this strategy, as well as the percentage variation obtained between January and September 2018.

On indicator 2, a 2.7% increase was achieved. It is not an increase as significant as the one achieved on the indicator 2aa
because, as there are four handling units and since complete pallets, due to its low average volume, negatively influence
the indicator 2a, an increase in the percentage of complete pallets (euro and a half) contradicts the positive impacts of this
strategy.

Regarding indicator 2b, the average reduction target of 2.7% of picking pallets previously estimated has been met,
translating into a potential annual benefit of 345,104 €/year.

Table I. Presentation of results obtained (January vs September) by the implementation of strategy 1

Ne Indicator January September  Variation (%)
2 Height Occupancy rate (%) 56.2% 57.7% +2.7%

2a Average volume per pallet (m3) 1.10 111 +0.9%

2b Reduction in the number of picking pallets (%) - 2.6% +2.6%

2aa Average volume per picking pallet (m3) 1.14 1.19 +4.4%

4.2 Consolidation of the categories in the same pallet for the stores of the format C

As mentioned above, the format C stores are those with the lowest average volume per picking pallet, which is related to
the fact that 1 pallet per category per day is dispatched to these stores. As the expansion of small format stores is expected,
some changes have been suggested in the picking process of these stores: to increase the average volume of the pallets to
these stores and, thus, increase its height, instead of these orders being prepared by category on different pallets, all
categories of each flow would then be prepared on the same pallet, until one of the volume or weight limits is reached.

A pilot test was made on PBS for one store of format C. As the strategy in the previous subsection, this solution entails
placing more boxes on the same pallet and therefore can reduce the number of pallets prepared and shipped to stores.
This reduction has an impact on the floor space in the warehouse and at the backroom store, on the time of loading and
unloading of the trucks, on the shelf replacement time in the store and on the associated transportation cost. Warehouse
productivity can increase with more boxes on the same pallet, but this effect can be offset by the fact that the operator
loses more time in stowage quality assurance.

With the pilot test data, the reduction in the number of pallets was calculated. For this, it was simulated, by category and
date of delivery to the store, the number of pallets that would have been obtained if there was no consolidation, comparing
this value with the number of pallets shipped during the test period. The impact of this solution on warehouse productivity
was also analyzed, comparing the average productivity obtained in boxes per hour from January to May with that obtained
in the test week, considering only the store submitted to pilot test. Finally, a visit to the chosen store was made to quantify
the impact on shelf replacement time.

A reduction of 17.4% was observed in the number of pallets prepared and shipped to format C stores, which corresponds
to less 24,284 pallets per year. This represents a reduction of 1.5% in the total number of picking pallets prepared.
Regarding the warehouse productivity, it was verified that it did not suffer any impact, presenting the same value without
and with consolidation. With consolidation, the difficulty of constructing the stowage is increased, but the number of
setups can be reduced, so the operator places more boxes per pallet in the same task, justifying this behavior.

About the shelf replacement time, with consolidation, the products of the different categories are mixed, not separated by
layer. However, this additional manipulation of separating the boxes of different categories is not significant in the total
shelf replacement time per pallet (0.7%).

It was also calculated the impact of this solution on the volumetric occupancy rate, with an increase of 0.8% in it, resulting
from an increase in the percentage of height occupancy rate (+0.9%).

Finally, considering these impacts, it was possible to estimate the annual benefits per logistic subsystem associated with
this solution (Figure 3).
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This strategy has an estimated annual benefit of 200,345 €/year, and in the same way as strategy 1, it is in the transport
logistics subsystem that the greatest benefit is found, approximately 89.6% of the total parcel. Since this solution presented
great potential, which was recognized by the company, this strategy was extended to 20 stores and its impacts are still
being evaluated, in order to have a more significant sample and, therefore, more robust results.

Warehouse L
Space 8.704 €

Manpower
Trucks loading

m Transportation 179.580 €

]
Store Backroom space 6.730 €
I
i
m Manpower \
Trucks unloading 2.174 €
|
|
Estimated annual benefit 200.345 €

Figure 3. Estimation of the potential annual benefit of strategy 2

5. Conclusions

Since transportation is responsible for absorbing between one-thirds to two-thirds of the total logistics cost, and as often
involves trade-offs between customer responsiveness capacity (greater frequency of supply) and chain efficiency (more
trips, lower vehicles occupancy, and therefore higher transport costs), any decision-making in its management is reflected
along the logistic chain.

Through the methodology of the case study, a study was carried out on the vehicle’s occupancy in the warehouse-store
transport, in a retail food company. Although this project involved only one study explaining the current state and future
state and a comparison of costs versus benefits, strategies were identified to be implemented in the short term.

In this way, the project started by measuring the performance of the current situation, that is, by calculating the value of
the volumetric occupancy rate, equal to 48.5%. This low value is due to the low height occupancy, which is around 57.7%.
After a detailed analysis of the current picking, loading, conditioning and unloading operations, one of the main causes of
this waste were identified: the low average volume of the transported pallets.

Thus, the improvement proposals, studied in order to measure their impact and quantify their potential, were focused on
the improvement of the picking pallets height: the revision of the volume limits according to the average weight per box
(strategy 1) and the consolidation of the PBS categories in the same pallet for the small stores (strategy 2). Both proposals
had benefits in the floor space occupied in the warehouse and in the backroom store, in the time of loading and unloading
of the trucks, as well as in the associated transport cost. Considering the estimated results for each strategy, it was obtained
a total of:

- Reduction in the number of picking pallets (%): 2.7+1.5=4.2%

- Increase in height occupancy rate (%): 0.9+0.9=1.8%

- Increase in volumetric occupancy rate (%): 0.8+0.8=1.6%

- Estimated annual benefit: 377,563+200,345=577,908 €/year

Although the increase in the percentage of height occupancy is not very significant, it translates into a very high annual
monetary benefit, proving that in fact any small improvement in transport has a very significant impact on the efficiency
of the chain. Strategy 1 was accepted and implemented by the company, while strategy 2 is being evaluated for 20 small
format stores to validate these benefits. In order to monitor the results of strategy 1 on a monthly basis, a cockpit chart
was constructed. It has been very advantageous because it has allowed a monitoring of the volumetric, in height and floor
occupancy indicators, which until the beginning of this project was not possible and the results have been very positive,
especially regarding the average volume per picking pallets and the height occupancy rate. Comparing January and
September, there was an increase of 4.4% and 2.7%, respectively.
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ABSTRACT

Attractiveness and student loyalty are determinant for the sustainability of Higher Education Institutions as it contributes
to the number of students who seek and preserve their connection to the institution.

The main objective of this study is to analyse course attractiveness and student loyalty, in the last five years, in the
Instituto Politécnico de Viana do Castelo (IPVC).

The demand, student dropout rate and pursuance of studies and satisfaction with teaching and services were analysed,
linking them to student profiles and organizational context.

Dropouts in Professional Higher Technical Courses (CTeSP) and Bachelor’s Degree occur mainly within the masculine
gender and in the first year; in Masters', this occurs mainly in the 2nd year and in the feminine gender. In 2013/14,
dropouts reached their highest level and students’ enrolment in National Call reached its lowest number of the last 8
years, coinciding with the peak of the economic crisis. 60% of CTeSP graduates go on to Bachelor’s and 25% of graduates
carry on to Master's.

Keywords: demand, student profile, dropout, student loyalty, pursuance of studies
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1. Introduction

In the last few decades, the system of higher education in Portugal has undergone profound, structural changes with a
substantial increase in the number of Higher Education Institutions (HEI) [1]. Public funding of HEIs has been reduced, being
partially based on the number of students. Attractiveness and student loyalty are crucial to having key performance
indicators (KPIs). By applying the appropriate strategy, offering resources to improve the quality of activities that are
important to students, administrators can increase the value offered and contribute to student loyalty by ensuring the
institution's sustainability [2]. Standifird [3] refers that reputation management is also considered very important in
attracting and retaining students.

Student loyalty is generated by overcoming expectations in relation to the received experience. Identifying the reasons for
non-retention allows for the implementing of solutions to mitigate the causes and maintain the student-client [4].
Retention is the "ability of HEI to successfully graduate students who enrol" [5]. Abandonment is one of the major problems
of HEI, and it is fundamental that strategies be implemented in order to reduce it [6, 7]. Student loyalty is influenced by
"psychological attachment" and a feeling of institutional pride [8]. Satisfaction and institutional reputation contribute
strongly to loyalty [9, 10]. According to [9, 11-13], loyalty is maintained through the development of values between the
institution and the individual, driven by personal relationships guided towards maintaining long-term relationships.

The relationship between HEI and students is fundamental, as well as with candidates, graduates, parents, companies and
partner schools, teachers and employees. The HEI must carefully manage these relationships, as each one is a potential
multiplierin the dissemination of the institution [14]. Parents are the ones who often choose the HEI [15]. Future employers
create close relationships with HEI through their immersion in student training and hiring of graduates.

Kotler and Fox [16] state that "retaining enrolled students is as important as attracting them for registration." Satisfaction
is defined by student experience at the institution and satisfied students are motivated in maintaining their relationship
with and defending the name of the HEI, as well as in attracting new students by conveying positive information and even
returning to the HEI to undertake other courses [14, 17-19].

It is imperative that strategies of loyalty be implemented and not simply those of prospecting; gaining new students is not
enough, it is necessary that they be retained, by winning their loyalty in the short, medium and long terms. Student
satisfaction must be sustained by the following four variables: course, services, people and environment, which should be
evaluated in an integrated way for the continuous improvement of satisfaction, loyalty, recommendation and engagement.
HEIs are confronted with increasingly competitive and commercial environments, with strategic planning and management
focused on the quality of education and its services, the means to gain recognition and a more competitive advantage [20].
Martensen et al. [21] report that students have very high yet inexplicit expectations, which makes analyses more complex.
The measurement of satisfaction is unreliable if it is based solely on one variable from the perspective of consumer behavior
[22, 23].

Teaching and course organization are the main determinants of student satisfaction and student loyalty among the more
academic components of the educational service [24]. [25] confirms the assertion that student satisfaction is the most
effective factor that influences positively on students' loyalty, meaning the more satisfied students are, the more loyal they
will become.

1.1 Methods

The aim of this study is to analyse the results obtained with the indicators of attractiveness, student loyalty and satisfaction,
used in the IPVC Management System, within organizational and socioeconomic contexts and its impact on institutional
performance. It was applied to the courses of CET-Course of Technological Specialization (until 14/15), CTeSP since 15/16,
degrees and masters, of the 6 schools of the IPVC (ESA-Agrarian School, ESCE-School of Business Sciences, ESDL-School of
Sport and Leisure, ESE-School of Education, ESTG-School of Technology and Management, ESS-School of Health).

In order to study attractiveness, the demand for Bachelor’s degrees between 2010/2011 and 2017/2018 were analysed, as
well as potential and real occupation of vacancies, admissions (particularly the 1st phase and 1st option), actual
registrations, and entry grades. In the CET / CTeSP and Master’s degrees, only enrolments were taken into consideration.

In order to study student loyalty (indicators of belonging and engagement) data on dropout rates between 2013/2014 and
2017/2018 were analysed, as well as the rate of the pursuance of studies at the IPVC. Dropouts (withdrawals or non-
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renewal of enrolments) and the results of surveyed, dropout students were studied to assess the causes and verify the
possibility of reversing this decision.

In relation to the pursuance of studies, CTeSP graduates who go on to do Bachelor’s degrees in the IPVC were analysed as
well as those Bachelor’s degrees that go on to do Master's Courses at the IPVC.

An analysis was also made of the survey results: student satisfaction with quality of teaching and support services;
Bachelor’s degree satisfaction with courses and contribution to employment.

2. IPVC Attractiveness and Student Loyalty

2.1 IPVC Attractiveness: Candidates and enrolees

The period with the lowest number of National Call (CNA) candidates and enrolees, as well as Masters and CET / CTeSP
enrolees occurred between 13/14 and 15/16, coinciding with the economic crisis (Table I). Similar to the GDP's recovery,
there was also an increase in the demand for courses, with 82% of vacant CNAs being occupied in 2017/18. In 2013/14, the
% of students enrolled (CNA) reached its lowest value (61% occupancy). The percentage of candidates for 1st option/1st
phase increased, with emphasis on Tourism, Management and Nursing with higher rates of attractiveness. The % of
candidates from the District of Viana do Castelo to Higher Education, which apply to the IPVC s circa 23% and is seen as an
opportunity to attract more students from the district.

Table I. IPVC admissions, placements and enrolment in degrees between 2010/11 and 2017/18.

Total IPVC 10/11 11/12 12/13 13/14 14/15 15/16 16/17 17/18
Bachelor Enrolees
No. Vacancies 936 941 991 956 932 956 956 973
No. Candidates 1st phase/1st option (CNA) 622 505 428 354 310 292 332 407
No. Candidates 1st phase (CNA) 3244 2725 2239 1768 1701 1949 1837 2404
No. Candidates (Total CNA) 4741 4409 3383 2687 2651 2835 2823 3717
No. Enrolees CNA 409 385 315 288 262 277 281 298
No. Enrolees in Special Contests 722 653 556 502 516 548 598 656
No. Enrolees CNA + Special Contests 985 921 874 739 776 796 882 973
Placements 1st phase CNA/CNA vacancies 77% 69% 56% 53% 55% 57% 63% 67%
Placements 1st op/1°t phase CNA/CNA vacancies 44%  41% 32% 30% 28% 29% 29% 31%
Enrolees CNA/CNA Vacancies 83% 80% 64% 61% 63% 64% 70% 82%
Enrolees Spec. Contest/CNA vacancies 24% 21% 20% 45% 24% 40% 20% 23%
Candidates 1st phase 1st op/CNA vacancies 66% 54%  43% 37% 33% 31% 35% 42%
Candidates 1st phase/CNA vacancies 347% 290% 226% 185% 183% 204% 192% 247%
Average entry grade 1st phase CNA 121.8 1184 126.1 117.6 119.7 1185 118.2 1185
CET/ CTeSP Enrolees - - 413 330 305 300 403 389
Master’s Enrolees - - 438 375 314 275 336 292

2.2 Student loyalty: Dropout rate

In the analysis carried out in relation to course dropout vs IPVC dropout rate, there is a significant reduction in the last 5
years (Chart 1). Only 1 to 2% of students who leave an IPVC course go to another IPVC course, meaning that students who
leave the course leave the IPVC.

17,4%
15,7% 15,1% 15,3%
\\‘/‘\:M:%
15,6%
14,2% . 14,0%
13,4% 13,2%

2013/14 2014/15 2015/16 2016/17 2017/18

e=g== |PV/C dropout rate Course dropout rate

Chart 1. Evolution of dropout rate in the IPVC from 2013/14 to 2017/18.

Taking into consideration gender, the dropout % is higher among males (Chart 2), in accordance with Bourdages [26]. In
the CET/ CTeSP and Bachelor’s degrees male dropout rates are higher whereas in the Masters it is the female gender.
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Chart 2. Evolution of IPVC dropout rate by gender.

Dropouts occurred more in CET courses, followed by Masters and CTeSP (Chart 3). The CTeSP that replaced CET courses
tend to have a lower dropout rate than the latter.
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Chart 3. Evolution of IPVC dropouts by types of training (CET, CTeSP, Bachelor’s Degree and Master).

The average dropout rate in IPVC Bachelor’s degrees (9.9%) is lower than the national average (29%) [27]. It is worth
highlighting low dropout rates in ESE's Master's degrees and ESS Bachelor’s degree. [26] also refers to reduced dropout
rates in health courses. Dropout occurs mainly in the 1st curricular year in CET and Bachelor’s Degree Courses (Table I1),
which coincides with studies by UTAD [28] and Rego et al. [29]. The highest dropout in the first year may be due to
difficulties or problems in the transition and adaptation to HE or rejection of scholarships [30-33]. In the Master's degree,
there is a trend towards greater dropout in the 2nd year. Bourdages [26] states that in doctorates (the same can be applied
to Master's degree thesis), the difficulties that arise around the drafting of the thesis are related not only to students'
choices, but also to their supervisors’' commitment and the HEl's strategy in guidance management of theses and
connection to lines of research. Sternberg [35] explains that dropout during the thesis - Mah's Attrition Process Model
occurs in students who are more distant from the course and whose obtaining a diploma no longer constitutes a priority
in their life project.

Table Il. Evolution of the dropout rate per curricular year (distribution %).

Tvaolo 2013/14 2014/15 2015/16 2016/17 2017/18
ypology 1 2 3 1 2 3 1 2 3 1 2 3 4 1 2 3 4
100,0 100,0 100,0
CET ” ) ) ” ) ) " ) ) ; ) ) ) ; ) ) )
100,0 783 21,7 701 299 - }
CTeSP ) ) ) ) ) ) " ) ) o ) W
BACHELOR'S 152 235 158 188 _ ., 222 216 510 209 276 06 684 150 163 03
DEGREE 612% % % 654% % % R % % % % % % % % %
49,8 52,2 56,9 437 563 384 623 - }
0, - -
MASTER 502% % - 478% % " % % - %%
234 10,9 222 103 288 10,8 53,1 32,6 141 03 604 315 81% 0,2
0, 0, 0,
B57% o w5 OTA% g g B0A% o o % % % % % %

The number of scholarship holders (DGES-MCTES scholarships) increased (Table Iil), representing 41% in 17/18 of IPVC
students, which shows a student profile with needs in terms of financial support applying for the institution. Out of the
total number of scholarship holders, between 4.5% and 5.5% drop out.

Table Ill. Evolution of dropout rate in IPVC scholarship students.

Course Dropout with Scholarship
% of scholarship holders at IPVC
% DGES scholarship dropouts

2013/14 2014/15 2015/16 2016/17 2017/18
348%  351%  37,7%  392%  41,0%
5,3% 4,5% 5,5% 5,3% 5,0%
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Students housed in IPVC residences are around 12%, with a low dropout rate and a tendency to decrease (from 6.5% to
2.7%) (Table IV).

Table IV. Evolution of dropout rate in students housed in IPVC residences.

Student dropouts with Student Housing (%) 13/14 14/15 15/16 16/17 17/18
IPVC Students with housing 12,9% 6,8% 12% 12,5% 12,1%
Dropout with housing/ with housing 6,5% 3,1% 2,9% 4,1% 2,7%
Dropout without housing/ without housing 16,8% 14,9% 14,7% 15,3% 14,5%
Dropout with housing/ IPVC dropouts 4,7% 1,4% 2,3% 3,3% 2,2%
Dropout without housing/ IPVC dropouts 95,3% 98,6% 97,7% 96,7% 97,8%

The lowest dropout rate in scholarship holders and IPVC lodgers concurs with [36], who report that students who are
financially supported by scholarships have a lower risk of dropout, and with [37,38] who conclude that financial support
for students is decisive for course completion and the time it takes to complete said course. There are less dropouts in
students whose parents have a HE, in particular the mother (Table V), in agreement with Lassibille and Gémez's results
[36].

Table V. Evolution of dropout rate according to parents' schooling.

13/14 14/15 15/16 16/17 17/18
F M F M F M F M F M
With Higher Education 72% 112% 7,0% 97%  7,5% 11,5% 7,4% 11,9% 9,1%  12,6%
Without Higher Education 92,8% 88,8% 93,0% 90,3% 92,5% 885% 92,6% 88,1% 90,9% 87,4%

Parents’ Schooling

The number of students enrolled with student worker status (SW) is around 10% and the number of SW who leave the
IPVC has also been decreasing (Table VI), being 17/18 at 13.1%.

Table VI. Evolution of dropout rate in student workers.

Dropout rate in student workers (%) 13/14 14/15 15/16 16/17 17/18
SW at the IPVC 11,4% 10,2% 11,1% 8,5% 10,2%
SW dropouts / dropouts total 12,6%  13,4% 14,9% 8,5% 9,5%
SW dropouts / total enrolled 2,2% 2,1% 2,3% 1,3% 1,3%
SW dropouts / SW enrolled 19,2% 20,6% 20,4% 15,4% 13,1%

In the Bachelor’s degree courses, it was established that the dropout rate is significantly lower when the student enters
the course as a first option in the CNA and increases (Chart 4).
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Chart 4. Evolution of dropout rate due to application options 2013/14 and 2016/17.

Dropouts are also related to the admission phase and are lower in students of the first phase of the CNA. Those who enter
by >23 years present a higher dropout rate (Table VII). Lassibille and Gomez [36] verified that HE students coming from
vocational schools leave more than those from regular schools. They also concluded, as in the IPVC study, those students
who enter their 1st option and with parents with HE were also less likely to drop out.

Table VII. Students enrolled in the IPVC who left the courses in the year of admission.

Admission Bachelor’s Degree regime vs. dropouts 1st curricularyr  13/14 14/15 15/16 16/17 Average

% 1st phase CNA Enrolees who dropped out in 1st year 10,9% 11,9% 10,5% 14,0% 11,8%
% 2nd phase CNA Enrolees who dropped out in 1st year 17,7% 23,5% 19,4% 22,1% 20,7%
% 3rd phase CNA Enrolees who dropped out in 1st year 37,9% 28,6% 23,8% 20,0% 27,6%
% CNA Enrolees who dropped out in 1st year 14,1% 16,1% 13,2% 16,2% 14,9%
% CET Enrolees who dropped out in 1st year 18,5% 17,6% 89% 7,1% 13,0%
% >23 Enrolees who dropped out in 1st year 26,4% 32,1% 31,2% 20,8% 27,6%
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Relating dropouts to the admission grade, we can ascertain that students who enter the Bachelor’s Degree course with
lower grades are more likely to drop out (Table VIII).

Table VIII. Evolution of dropout rate in Bachelor’s degrees by admission grade.

Admission grade 13/14 14/15 15/16 16/17
>90,0 < 110,0 17,6% 25,0% 32,0% 17,2%
>110,0<130,0 15,2% 18,4% 15,5% 15,8%
>130,0<150,0 13,5% 13,6% 9,0% 17,4%
>150,0<170,0 9,7% 7,4% 2,9% 11,4%
>170,0<190,0 0,0% 0,0% 66,7% 0,0%

2.3 Student loyalty: Pursuance of studies at the IPVC
The pursuance of studies is used by the IPVC as an indicator of student loyalty, in addition to "non-abandonment". There

is a trend of increasing enrolment in Bachelor’s degrees by CTeSP graduates.
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Chart 5. Evolution of the pursuance of Bachelor’s Degree studies to IPVC Masters.

On average, in the 5 years under analysis, 25% of IPVC graduates enrolled in IPVC Masters, 20% of those enrolled in IPVC
Masters are IPVC graduates, the remaining 80% in other HEls, and 17% in each year in IPVC Masters are IPVC graduates
from the previous year. The year with the lowest level of pursuance of studies was 15/16.
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Chart 6. Evolution of the pursuance of Bachelor’s Degree studies to IPVC Master Courses.
Most graduate students continue their MA studies in the same school, such as ESE, ESDL and ESTG (Table IX).

Table IX. Transition between schools in pursuance of Master's Degree.

MASTERS
ESA ESE ESS ESCE ESDL ESTG
ESA 91% 0 0 0 0 1%
" ESE 0 99% 17% 11% 2% 5%
i ESS 0 0% 83% 0 2% 0
o ESCE 0 0% 0 64% 0 4%
e ESDL 0 0 0 0 91% 0
ESTG 9% 1% 0 25% 5% 90%

In the survey carried out among graduates, the main reasons for the pursuance of studies in the IPVC were: proximity to
home, satisfaction with training (quality of teaching staff, school organization, teacher-student relationship),
complementary training offer. More than 83% of the 1st cycle graduates responded that they would recommend the course

they undertook in the IPVC.
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2.4 Student satisfaction

The average degree of course satisfaction of IPVC students is 3.02 (on a scale of 1 to 4), an average of the four academic
years from 13/14 to 16/17, with the lowest average in Bachelor’s degrees (2.89) and the highest in the CTeSP (3.11) (Table
X). Satisfaction with teaching staff has the highest rates.

Table X. Student satisfaction with quality of education, obtained through survey (IASQE-IPVC).

Evalua‘tion cr‘iteria'for 13/14 14/15 15/16 16/17 IPVC Avg. Average
Teaching satisfaction Overall CTeSP  BA degrees Masters
School 2,9 2,7 2,8 2,9 2,8 2,9 2,6 2,9
Integration, services, 5 57 79 30 2,9 3,0 2,8 2,9
communication

Course 3,0 3,1 3,0 3,0 3,0 3,1 2,9 2,9
UC's 1st semester 3,1 3,0 3,0 3,1 3,0 3,1 2,9 3,1
UC's 2nd semester 3,0 3,1 3,1 3,2 3,1 3,2 3,0 3,1
Teacher 1st semester 3,2 3,1 3,2 3,3 3,2 3,2 3,0 3,3
Teacher 2nd semester 3,1 3,0 3,2 3,3 3,1 3,3 3,0 3,2
Average 3,0 3,0 3,0 3,1 3,0 3,1 2,9 3,1

Satisfaction with services is, in general, very positive, especially the Health and Cultural Offices (Table XI). There has been
a slight decrease in the last year, in relation to food and scholarships, and in this last item the main reason being the delay
in allocation, which is unrelated to the IPVC.

Table XI. Satisfaction with Support Services, obtained through Surveys.

Survey of Services (scale 1-5) 13/14 14/15 15/16 16/17 17/18 TOTAL

Housing 3,3 3,2 4,0 3,7 4,0 3,6
Food in Canteens 3,8 3,7 3,4 3,5 2,7 3,4
Food in Snack bars - 3,6 3,6 3,1 2,9 3,3
Social support scholarship - 4,2 3,7 3,8 3,4 3,8
Scholarship 3,9 3,6 3,7 3,8 3,1 3,6
Academic BUS - - 4,0 3,6 3,9 3,9
Sports’ Centre - - 4,2 3,5 3,8 3,8
Health Office - - - 3,9 4,2 4,0
Cultural Office - - 3,9 4,4 3,7 4,0
Employment support - - 3,3 3,4 3,5 3,4
Libraries 3,9 3,7 3,9 3,9 3,9 3,9
TOTAL 3,7 3,7 3,8 3,7 3,5 3,7

The satisfaction with teaching quality and support services has not charted the trends of demand and dropout rates,
remaining stable and with a very positive average. In the CTeSP, although the dropout rate is higher than in the Bachelor
degrees, the levels of satisfaction with the course are even higher. On the other hand, in 2017/18, service satisfaction fell
slightly but dropout rates also continued to decline.

3. Conclusions

During the period from 2013/2014 to 2015/2016, coinciding with the country’s greatest economic impact, there was a
sharp fall in the main indices that measure the attractiveness of IPVC courses and pursuance of studies; a situation which
led to a sharp fall for demand in 2013, below the 49000 candidates, when in 2008 there were more than 61,000 candidates
for HE [39]. The crisis began to take effect in 2009 but hit its lowest GDP in 2013, of capital stock, consumption and
investment per capita, and the highest unemployment rate (16.6%) [40] was reached. In that year, the IPVC dropout rate
was 17.4% (19% in the TE) and has since dropped to 14.2% (13% in the TE) in 17/18. The main causes mentioned in the
survey for dropout were financial problems /personal conditions, followed by proximity from home and academic failure.
Studies that identify factors from the students’ perception enable HEI to attract more students and make them highly
satisfied as well as loyal [25]. This integrated information allows the IPVC to identify unfavourable contexts, unmet needs
and expectations of students, signal situations of risk, as well as opportunities that trigger corrective actions or
improvement in institutional marketing processes, communication plans, and review of training offers and integration of
students, particularly those who are at higher risk of abandonment.
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ABSTRACT

This study offers innovative insights about the contexts, drivers and barriers to the adoption of digital mobile technologies
to support customer tasks in retail contexts. Despite the existence of an ample research about the determinants for the
