
Vol . 19 , No. 162 / February 2018



QualityQuality
Access to SuccessAccess to Success

Journal of management systems, 6 issues per year

Publisher:
Romanian Society for Quality Assurance
PDG: Dan Grigore Stoichiţoiu

Editorial Board:
Editor-in-Chief: Tudor-George Mărunţelu
Senior editors:
Florin Gheorghe Filip (Romanian Academy),
Grigore Belostecinic (Academy of Science of Moldova),
Ioan C. Bacivarov („Politehnica“ University, Bucharest, Romania)
Editor: Anca Perşoiu

Editorial Advisory Board:
Marin Andreica (Trade Academy Satu Mare, Romania), Liana Anica-Popa (ASE Bucharest, Romania), Gabriel Băbuţ (University of
Petroşani, Romania), Dumitru-Alexandru Bodislav (ASE Bucharest, Romania), Elena Bogan (University of Bucharest, Romania),
Stelian Brad (Technical University of Cluj-Napoca, Romania), Florina Bran (ASE Bucharest, Romania), Giuseppe Calabro (Universita
degli Studi di Messina, Italy), Grazia Calabro (Universita degli Studi di Messina, Italy), Gian Paolo Cesaretti (Parthenope University of
Naples, Italy), Andrzej Chochól (Cracow University of Economics, Poland), Sorin Cruceru (DeVry College of New York, USA), Vasile
Deac (ASE Bucharest, Romania), Cosmin Dobrin (ASE Bucharest, Romania), Nicolae Drăgulănescu („Politehnica“ University,
Bucharest, Romania), Dalina Dumitrescu (ASEBUSS Bucharest, Romania), Numan Muhammet Durakbasa (Vienna University of
Technology, Austria), Carlo Giannetto (University of Messina, Italy), Bogdan Ionescu (ASE Bucharest, Romania), Florin Ionescu
(Steinbeis University Berlin, Germany), Rudy Kaufmann (University of Nicosia, Cyprus), Alain Kiyindou (University of Strasbourg,
France), Maurizio Lanfranchi (Universita Degli Studi di Messina, Italy), Lolita Liberatore (University "G. d’Annunzio" of Chieti-Pescara,
Italy), Liviu Măsălar (Liege University, Belgie), Bernard Morard (University of Geneva, Switzerland), Lidia Niculiţă (UTCB, Bucharest,
Romania), Max M. North (Coles College of Business, Kennesaw State University, USA), Marieta Olaru (ASE Bucharest, Romania),
Bogdan Onete (ASE Bucharest, Romania), Rodica Pamfilie (ASE Bucharest, Romania), Sabka Pashova (University of Economics –
Varna, Bulgaria), Iuri Peri (University of Catania, Italy), Ion Popa (ASE Bucharest, Romania), Doina I. Popescu (ASE Bucharest,
Romania), Sorin Popescu (Technical University of Cluj-Napoca, Romania), Elena Popkova (Volgograd State Technical University,
Russian Federation), Carmen Valentina Rădulescu (ASE Bucharest, Romania), Juozas Ruzevicius (Vilnius University, Lithuania),
Filippo Sgroi (University of Palermo, Italy), Larisa Şavga (UCCM University, Chisinau, Republic of Moldova), Angela Tarabella
(University of Pisa, Italy), Mihail Aurel Ţîţu (Lucian Blaga University of Sibiu, Romania), Albert Weckenmann (Friedrich-Alexander
University of Erlangen-Nuremberg, Germany), Dominik Zimon (Rzeszow University of Technology, Poland)

English version, Quality-Access to Success, is indexed in:
WEB OF SCIENCE – ESCI, SCOPUS, EBSCO, PROQUEST and CABELL’S

Journal address:
Str. Theodor Burada, nr. 6, sector 1, Bucharest – 010215, Romania
Tel: 021.313.63.35; Fax: 021.313.23.80

Subscriptions:
Tel: 0731.300.120, 021.313.63.35, 021.310.14.95
Fax: 021.313.23.80
E-mail: tudor.maruntelu@srac.ro
Website: www.calitatea.srac.ro

Pre-press, print, expedition:
S.C. Interbrand Impex S.R.L.

The opinions presented in this publication do not necessary represent the point of view of the journal, and represents only the opinions
of the authors.
Any form of reproduction of any part of this journal, without the written permission of the author or publisher is forbidden.

ISSN 1582-2559

Vol . 19 , No. 162/February 2018QUALITY
access to success



CALITATEA
acces la succes Vol . 17 , No. 151/Apr i l 2016 Vol . 19 , No. 162 /February 2018

CONTENTSCONTENTS
Vol. 19, No. 162 - February 2018

� Cătălin Codreanu, Ion Verboncu,
Quality and Effectiveness in Hospital Management 107

� Eugenio Mennini, Caterina Pandolfi, Gabriele
Giorgi, Giulio Arcangeli, Nicola Mucci,
The Manifestation of Well-being in Engagement
and in Intrapreneur’s Skills: An Empirical
Investigation in a Sample of University Students 113

ENVIRONMENTAL MANAGEMENTENVIRONMENTAL MANAGEMENT
� Biljana Petrevska, Vlatko Cingoski,

Environmental Management:
Assessment of Macedonian Hotel Industry 122

� Gianluca Felicetti,
The Analysis of the Tools used by National Park
of Sibillini Mountains, Italy in order to maintain the
Tourism Goods and Services Eco-sustainable
on the Market after the 2016 Earthquake 126

FOOD SAFETY MANAGEMENTFOOD SAFETY MANAGEMENT
� Maurizio Lanfranchi, Nicolò Davide Falco,

Rossana Santagada, Serena Sippelli,
Carlo Giannetto,
Analysis and Models for the Reduction of Waste
in Organized Large-Scale Retail Distribution:
“The Tomato” 130

� Kamil Pícha, Ladislav Skořepa,
Preference to Food with a Regional Brand 134

� Anca Tulbure, Cristina-Anca Danciu,
The Need to keep Control of the Process related
to the Reception of Wheat processed in Romania
and to highlight Potential Contaminants, as well as
the Factors influencing its Quality 140

� Luciano Pilati, Roberto Daris, Mario
Prestamburgo, Filippo Sgroi,
Modeling Sequential Production:
The Migratory Beekeeper Case 146

OCCUPATIONAL HEALTHOCCUPATIONAL HEALTH
AND SAFETY MANAGEMENTAND SAFETY MANAGEMENT
� Codruţa Dura, Ana Petrina Păun,

Roland Iosif Moraru,
Empirical Analysis on the Relationship between
Corporate Health and Safety Performance
and the Financial Outcome within Socially
Responsible Companies 155

� Miriam Jankalová, Radoslav Jankal, Martina
Blašková,
The Importance of Leadership in Selected
Business Excellence Models 36

� Mervat Mahdy, Muhammad Aslam,
Basma Ahmed, Mansour Sattam Aldosari,
Some Distributions in Single Acceptance
Sampling Plan with Application 46

� Elizabeta Mitreva, Oliver Filiposki, Nako
Taskov, Vineta Srebrenkoska, Ilija Lazarevski,
Ruzica Jovanovic-Malinovska,
Тhe Need for Analysis of Costs of Quality
in Macedonian Companies 51

� Daniela Marasová, Miriam Andrejiová,
Transport Service Quality Assessment 56

� Mikhail Yakovlevich Veselovsky, Marina
Alekseevna Izmailovа, Aleksei Valentinovich
Bogoviz, Svetlana Vladislavlevna Lobova,
Alexander Nikolaevich Alekseev,
Innovative Solutions for Improving the Quality
of Corporate Governance in Russian Companies 60

� Ade Irma Anggraeni,
The Effect of Psychological Contract, Perceived
Organizational Support, and Value Congruence
on Organizational Citizenship Behavior:
Social Exchange Theory Perspectives 67

� Srinivasa Rao Potti, Viswanadhan K. G.,
Raghunandana Kurkal,
Model of Excellence for the Young Self-financing
Engineering Colleges in India: Faculty Members’
Perspective 73

� Abd Hamid Zahidy, Noor Azlinna Azizan,
Shahryar Sorooshian,
A Methodology Review: Investigation
of Entrepreneurship Success 82

� Lilia V. Ermolina, Vyacheslav V. Golikov,
Z.N. Kozenko, Ekaterina V. Ponosova,
Role of Human Capital among the Indicators
of Enterprise’s Strategic Effectiveness 92

� Didik Subiyanto, Indi Djastuti,
Transformational Leadership, Organizational
Support, and Dynamic Ambidexterity Capabilities
in Troubleshooting: Strategic Efforts to Improve
Lecturer Performance 96

� Doina Popescu,
Social Responsibility and Business Ethics
VI. Redefining Company Strategy
in the New Socio-Economic Context 102

QUALITY
access to success



36

QUALITY MANAGEMENT

QUALITY
access to successVol . 19 , No. 162 /February 2018

The Importance of Leadership
in Selected Business Excellence Models

Miriam JANKALOVÁ1, Radoslav JANKAL1*, Martina BLAŠKOVÁ1

1University of Žilina, Žilina, Slovakia
E-mail: miriam.jankalova@fpedas.uniza.sk; radoslav.jankal@fri.uniza.sk; martina.blaskova@fri.uniza.sk

*Corresponding author: Radoslav Jankal, University of Žilina, Žilina, Slovakia; E-mail: radoslav.jankal@fri.uniza.sk

Abstract

Leadership, as one of the crucial elements or perspectives of modern models focused to the improving quality
systematically, creates inevitable conditions for achieving the success and excellence. The aim of this paper is to
identify the importance of leadership in selected Business Excellence models, on the grounds of comparative
analysis. The main conclusions of this study are: the criterion relating to leadership is included in all analysed models,
in all analysed models has this criterion not less as 100 points, average importance of this criterion is around 21%
and average points is around 118. This study is based on information gathered through extensive literature review
(documents about the models, research publication, research studies) using internet and research databases and the
author's own experiences.

Keywords: leadership, attributes of excellence, excellence, model.

1. Introduction

Business Excellence is about achieving excellence in
everything that an organization does (including leadership,
strategy, customer focus, information management, people and
processes) and most importantly achieving superior business
results (Mann, Mohammad and Agustin, 2012).

Authors have been dealing with the problematic of quality
management from many points of view (Porter & Tanner, 2011;
Abuhejleh & Yehia, 2014; Dinu & Popescu, 2015; Guermazi &
Mbarek, 2016; Jankalová & Jankal, 2016; Kerekes &
Csernátoni, 2016; Mitreva, Nikolov & Nikolova, 2016). One of
the seven quality management principles of ISO quality
management standards (ISO, 2016) and one of the important
criterion of Business Excellence Models is leadership.

The aim of this paper is to identify the importance of
leadership in selected Business Excellence models, on the
grounds of comparative analysis.

The paper is organized as follows: section 2 describes
theoretical background of leadership and selected BE models;
section 3 describes the methodology approach; section 4
comparatively review the secondary data on fundamental
concepts, criteria weighting of the leadership in selected BE
models; section 5 is the conclusion and discusses the
importance of leadership in the analysed models.

2. Theoretical background

2.1. Leadership

Leadership, as one of the crucial elements or perspectives of
modern models focused to the improving quality systematically,
creates inevitable conditions for achieving the success and
excellence. At present, the traditional theories of leadership are
considered as only more-or-less static which are impossible to

encompass the entire breadth and depth of dynamic
relationships existing between the leader and his or her
followers. Now, the leadership is “rather understood as a result
of the various interactions between members of a given group,
which is hardly ever predictable”, (Winkler, 2010) and new, more
mutual and multi-relational leadership approaches or forms are
preferred. This means that the continual development of
leadership forms or approaches can be seen in the theory and
practice of management. Noticeable contributions in this field
are represented through the concepts of charismatic leadership
(Weber, 1968; House, 1999; Strange & Mumford, 2002; etc.),
transformational leadership (Burns, 1978; Bass, 1985; Bass &
Riggio, 2006), and transcendent leadership (Maslow, 1968;
Hicks, 2002; Pauchant, 2004; Gardiner, 2009; etc.).

When relating leadership to the business excellence and
fight for success, especially the theme or level of transcendent
leadership must play the most important role. Quality of
relationship between the leaders and their followers sets out a
quality of performance and complex results of the organization.
According to Fairholm (2004), leadership as excellence mana-
gement suggests that leadership is management but focuses on
what has been called the ‘excellence movement’ (p. 580).
Leadership excellence stems from the contributions of both the
individual and the organization. At the individual level, persons
are responsible for developing their own skills and knowledge
and for achieving their goals. Leaders are aware of the
importance of self-directed learning and critical reflection and
use this knowledge to establish and achieve personal goals
(Mazutis, Morris & Olsen, 2011). In these intentions, transcen-
dent/authentic leaders put emphasis on self-leadership, self-
transcendent leadership, and sustainable leadership (Toor &
Ofori, 2009). Excellent leaders, i.e. dynamic, strong or visionary
leaders are people who define a movement or a social cause,
push the frontiers of understanding and knowledge; people to
whom others look for examples of higher ideals, nobler moral
values, more democratic principles; people who incite others to
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confidence and to action (Williams-Boyd, 2002). We can say
that such a leader accepts his or her followers as the (equal)
partners, respects all their competences, talents, successes
and/or failures, cultivates their potential and visions, and calls for
higher and permanently increased quality.

Vice-versa, excellent followers are the partners of their
leader, help him or her in building great values and orga-
nization’s success, and create a common, progressive and full
of challenges future. This means that transcendent followers
„are individuals who express competence in terms of their
management of relations with self, others and organization,”
(Cunha et al., 2013). Then, a necessary, and even inevitable
task of the organizations’ executives consists in connecting all
efforts, endeavours and excellence-based behaviours of all
leaders and all followers into a unique and carefully balanced
performance and excellence. Because of, “the true excellence
goes hand in hand with modesty, quite unusual virtue for the
leader”, (Adair, 2006) and his or her working partners.

2.2. An overview of Business Excellence Models

An overview is focused on briefly characteristics of selected
Business Excellence models with an emphasis on leadership.
We have included models that are, according to BPIR.com
(BPIR, 2017), used by 100,000’s of organisations worldwide as
a basis for organisational improvement (Australian Business
Excellence Framework, Canadian Framework for Business
Excellence, The EFQM Excellence Model, Singapore Business
Excellence Framework and The Baldrige Excellence Frame-
work). To these models have been added another 5 models
(Malaysia Business Excellence Framework, South African
Excellence Model, The Management Excellence Model (MEG)
in Brazil, Chilean Business Excellence Framework, Ibero-
American Model of Excellence in Management) to cover each of
the continents.

2.2.1. Australian Business Excellence Framework

The model known as ABEF (Australian Business Excellence
Framework) was created in Australia in 1988 (SAI Global, 2012)
by SAI (Standards Australia International) Global. The model is
based on the nine principles (SAI Global, 2011):

� Leadership – Clear direction and mutually agreed plans
enable organizational alignment and a focus on the
achievement of goals.

� Customers – Understanding what customers and other
stakeholders value, now and in the future, enables orga-
nizational direction, strategy and action.

� Systems thinking – All people work in a system. Out-
comes are improved when people work on the system
and its associated processes.

� People – Engaging people’s enthusiasm, resourcefulness
and participation improves organizational performance.

� Continuous improvement – Innovation and learning
influence the agility and responsiveness of the organi-
zation.

� Information and knowledge – Effective use of the facts,
data and knowledge leads to improved decisions.

� Variation – Variation impacts predictability, profitability
and performance.

� Corporate and social responsibility – Sustainable
performance is determined by an organization’s ability to
deliver value for all stakeholders in an ethically, socially
and environmentally responsible manner.

� Sustainable results – Leaders determine the culture
and value system of the organization through their
decisions and behaviour.

7 categories of ABEF used for the assessment of the

organization, are further broken down into a list of 16 sub-
categories (SAI Global, 2011; SAI Global, 2012; SAI Global,
2017):

� Category 1: Leadership (3 sub-categories – 150 points)
– how organizations develop and use leadership con-
cepts, business processes and management systems,
how they develop cultures that are consistent with their
values and how they support their communities and the
environment.

� Category 2: Strategy and planning (2 sub-categories –
95 points).

� Category 3: Information and knowledge (2 sub-
categories – 95 points).

� Category 4: People (2 sub-categories – 100 points).
� Category 5: Customers and other stakeholders (3

sub-categories – 150 points).
� Category 6: Process management, improvement and

innovation (2 sub-categories – 110 points).
� Category 7: Results and sustainable performance (2

sub-categories – 300 points).

2.2.2. Canadian Framework for Business Excellence

The Canada Awards for Excellence were introduced by the
Ministry of Industry in 1984, and are administered by the
National Quality Institute (NQI), then rebranded as Excellence
Canada in 2011. The framework is based on the 8 principles for
excellence (Porter and Tanner 2011; NQI 2007, EXCELLENCE
CANADA 2011, 2016a):

� Leadership through involvement – Developing an
approach to excellence involves a transformation in
management thinking and behaviour, at all levels. This
can only be achieved by the active involvement of senior
management in establishing unity of purpose and direc-
tion and to facilitate, reinforce, communicate and support
the changes necessary for improvement.

� Primary focus on stakeholders/customers and the
market place – In order to achieve its goals, the primary
aim of everyone in the organization must be to fully
understand, meet and strive to exceed the needs of cus-
tomers.

� Cooperation and teamwork – Teamwork is nurtured
and recognized within and between organizations as a
cornerstone for the development of win-win relationships.

� Prevention based process management – An orga-
nization is a network of interdependent value-adding pro-
cesses, and improvement is achieved through under-
standing and changing these processes to improve the
total system. To facilitate long-term improvements, a
mindset of prevention as against correction must be
applied to eliminate the root causes of errors and waste.

� Factual approach to decision making – Decisions are
made based upon measured data, internal and external
comparisons and understanding of the cause and effect
mechanisms at work, not simply on the basis of instinct,
authority or anecdotal data.

� Continuous learning and people involvement – At all
levels of the organization, everyone must be given the
opportunity to develop their full potential and to use their
creativity and make a positive contribution to the orga-
nization’s pursuit of excellence.

� Focus on continuous improvement and break-
through thinking – A focus on continuous improvement
is the cornerstone for breakthrough thinking and
innovation. No matter how much improvement has been
accomplished, there are always practical and innovative
ways of doing even better, and of providing improved
service or products to the customer.

QUALITY
access to success Vol . 19 , No. 162/February 2018



38

QUALITY MANAGEMENT
� Fulfil obligations to all stakeholders and society – An

organization is seen as part of society, with important
responsibilities to satisfy the expectations of its people,
customers, partners, owners and other stakeholders in-
cluding exemplary concern for responsibility to society.

Seven criteria of the framework used for the assessment of
the organization, are further broken down into a list of 27 sub-
criteria (Porter and Tanner, 2011; NQI, 2007; EXCELLENCE
CANADA, 2011, 2016b):

� Criterion 1: Leadership (3 sub-criteria – 100 points) –
focuses on creating the culture, values and overall
direction for lasting success; good leadership is based on
a foundation of ethics and values that reflect quality prin-
ciples.

� Criterion 2: Planning (3 sub-criteria – 80 points).
� Criterion 3: Customer focus (3 sub-criteria – 90

points).
� Criterion 4: People focus (5 sub-criteria – 140 points).
� Criterion 5: Process management (4 sub-criteria – 110

points).
� Criterion 6: Supplier / partner focus (3 sub-criteria –

60 points).
� Criterion 7: Overall business performance (6 sub-

criteria – 420 points).

2.2.3. The EFQM Excellence Model

The EFQM Excellence Model has been created at the end of
the nineties of the 20th century by the institution European
Foundation for Quality Management (EFQM) in cooperation with
the European Commission and European Organization for Quality
(EOQ) with the effort to improve the position of European
enterprises in the competitive fight on global markets (EFQM,
2012).

The EFQM Excellence Model is based on 8 fundamental
concepts of excellence (EFQM 2017a):

� Adding value for customers – excellent organizations
consistently add value for customers by understanding,
anticipating and fulfilling needs, expectations and oppor-
tunities;

� Creating a sustainable future – excellent organizations
have a positive impact on the world around them by
enhancing their performance whilst simultaneously
advancing the economic, environmental and social con-
ditions within the communities they touch;

� Developing organizational capability – excellent
organizations enhance their capabilities by effectively
managing change within and beyond the organizational
boundaries;

� Harnessing creativity & innovation – excellent orga-
nizations generate increased value and levels of per-
formance through continual improvement and systematic
innovation by harnessing the creativity of their stakehol-
ders;

� Leading with vision, inspiration & integrity – excellent
organizations have leaders who shape the future and
make it happen, acting as role models for its values and
ethics;

� Managing with agility – excellent organizations are
widely recognized for their ability to identify and respond
effectively and efficiently to opportunities and threats;

� Succeeding through the talent of people – excellent
organizations value their people and create a culture of
empowerment for the achievement of both organizational
and personal goals;

� Sustaining outstanding results – excellent organiza-
tions achieve sustained outstanding results that meet

both the short and long term needs of all their stake-
holders, within the context of their operating environ-
ment.

Nine criteria of the EFQM Excellence model used for the
assessment of the organization, are further broken down into a
list of 32 sub-criteria (EFQM, 2012; EFQM, 2017b):

� Criterion 1: Leadership (5 sub-criteria – 100 points) –
Excellent organizations have leaders who shape the
future and make it happen, acting as role models for its
values and ethics and inspiring trust at all times. They are
flexible, enabling the organization to anticipate and reach
in a timely manner to ensure the on-going success of the
organization.

� Criterion 2: Strategy (4 sub-criteria – 100 points).
� Criterion 3: People (5 sub-criteria – 100 points).
� Criterion 4: Partnership & resources (5 sub-criteria –

100 points).
� Criterion 5: Processes, products & services (5 sub-

criteria – 100 points).
� Criterion 6: Customer results (2 sub-criteria – 150 points).
� Criterion 7: People results (2 sub-criteria – 100 points).
� Criterion 8: Society results (2 sub-criteria – 100 points).
� Criterion 9: Business results (2 sub-criteria – 150 points).

2.2.4. Singapore Business Excellence Framework

The history of this framework dates to 1994; in 2016, the BE
framework was reviewed and enhanced to reflect the dynamic
operating environment and to keep pace with the changing
business landscape (SPRING, 2017). The Attributes of Exce-
llence describe key characteristics of high performing organi-
zations (SPRING, 2017):

� Leading with vision and integrity – Leaders inspire
with their vision and values. They are steadfast in their
principles but flexible in the details. They co-create the
future with stakeholders and set the direction for
achieving excellence.

� Creating value for customers – Value is created when
organizations know their customers intimately. They
understand the complexity of their evolving needs and
expectations and enhance the customer experience
through quality offerings.

� Driving innovation and productivity – Innovative orga-
nizations succeed not by imitation but by re-invention.
Employees are passionate about innovation, committed
to improvements and processes are highly effective and
efficient.

� Developing organizational capability – Future-ready
organizations embrace new knowledge and technologies
to keep abreast of global trends. They strengthen internal
capabilities and knowledge sharing to identify oppor-
tunities for growth and improve decision-making.

� Valuing people and partners – Valuing people and
partners creates a culture of empowerment. Employees
are highly skilled and deliver high performance. Organi-
zations build strong partnerships for shared ownership
and achievement of goals.

� Managing with agility – Competition demands organi-
zations to execute with consistency and respond to
changes with agility. This requires flexibility in their
operations to manage change and skills in assessing
rewards and risks.

� Sustaining outstanding results – High performing
organizations are poised for market leadership and
growth. They achieve outstanding financial and customer
results while meeting the interests of employees and
other stakeholders. They balance short-term gains and

QUALITY
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long-term returns.
� Adopting an integrated perspective – An integrated

perspective promotes a culture of alignment internally
and with external partners. It reaps synergies from opti-
mizing linkages among core functions.

� Anticipating the future – High performing organizations
anticipate and invest for the future. Leaders are commi-
tted to responsible and sustainable business practices.
Understanding and balancing these priorities provide key
stakeholders and customers with confidence in the
organizations’ sustainability.

Seven categories of the framework used for the assessment
of the organization, are further broken down into a list of 21 sub-
categories (SPRING, 2017):

� Category 1: Leadership (3 sub-categories – 120 points)
- focuses on the organisation’s leadership, mission,
vision and values, governance system as well as
responsibility to the community and the environment.
Senior leaders have developed a clear vision, mission
and set of values which drive excellence and they
personally exemplify the values. Senior leaders are
personally involved in communicating the organisation’s
directions to key stakeholders and in engaging them for
regular feedback. Senior leaders drive the organisation’s
performance and engage key stakeholders to contribute
to such efforts. Senior leaders advocate an organisa-
tional culture which embraces organisational change,
and employees are empowered to innovate and take
responsible risks. Senior leaders role model desired
behaviours and are committed to grooming future
leaders for organisational sustainability.

� Category 2: Customers (3 sub-categories – 100 points).
� Category 3: Strategy (2 sub-categories – 80 points).
� Category 4: People (4 sub-categories – 90 points).
� Category 5: Processes (3 sub-categories – 90 points).
� Category 6: Knowledge (2 sub-categories – 70 points).
� Category 7: Results (4 sub-categories – 450 points).

2.2.5. The Baldrige Excellence Framework

The Malcolm Baldrige National Quality Award was created
by Public Law 100-107 (The Malcolm Baldrige National Quality
Improvement Act of 1987), signed into law on August 20, 1987
(NIST, 2013). The Baldrige Excellence Framework is based on
a set of core values and concepts, that creates a basis for
action, feedback, and ongoing success (Baldrige Performance
Excellence Program, 2017; NIST, 2017ab):

� Systems perspective – A systems perspective means
managing all the parts of your organization as a unified
whole to achieve your mission and strive toward your
vision.

� Visionary leadership – Organization’s senior leaders
should set a vision for the organization, create a cus-
tomer focus, demonstrate clear and visible organizational
values and ethics, and set high expectations for the
workforce.

� Customer-focused excellence – Customers are the
ultimate judges of organization performance and of
product and service quality. Organization must consider
all product and service characteristics, and modes of
customer access and support, that contribute to custo-
mer satisfaction, loyalty, positive referrals, and ultimately
organization’s ongoing success.

� Valuing people – A successful organization values its
workforce members and the other people who have a
stake in the organization, including customers, commu-
nity members, suppliers and partners, and other people

affected by its actions.
� Organizational learning and agility – Organizational

learning includes both continuous improvement of exis-
ting approaches and significant change or innovation,
leading to new goals, approaches, products, and
markets. Organizational learning must allow for agility, a
capacity for rapid change and for flexibility in operations.

� Focus on success – Ensuring organization’s success
now and in the future, requires understanding the short-
and longer-term factors that affect organization and its
marketplace, managing uncertainty and risk in the
environment, and balancing some stakeholders’ short-
term demands with the organization’s and stakeholders’
need to invest in long-term success.

� Managing for innovation – Innovation means making
meaningful change to improve products, services, pro-
grams, processes, operations, and business model, with
the purpose of creating new value for stakeholders.
Innovation requires a supportive environment, a process
for identifying strategic opportunities, and the pursuit of
those that are intelligent risks.

� Management by fact – Management by fact requires to
measure and analyse organization’s performance, both
inside the organization and in competitive environment.
Analysis of performance measures and indicators should
support organizational evaluation, alignment, and deci-
sion making.

� Societal responsibility – Organization’s leaders should
stress responsibilities to the public and the consideration
of societal well-being and benefit. Leaders should be role
models for the well-being of your communities.

� Ethics and transparency – Organization should stress
ethical behaviour by all workforce members in all stake-
holder transactions and interactions. Senior leaders
should be role models of ethical behaviour, including
transparency, characterized by candid and open commu-
nication on the part of leadership and management and
by the sharing of accurate information.

� Delivering value and results – Performance results
should be chosen and analysed for organization to deli-
ver and balance value for key stakeholders. Thus, results
need to include not just financial results, but also product
and process results; customer and workforce satisfaction
and engagement results; and leadership, strategy, and
societal performance.

Seven categories of The Baldrige Excellence Framework
used for the assessment of the organization, are further broken
down into a list of 17 sub-categories (Baldrige Performance
Excellence Program, 2017; NIST, 2017ab):

� Category 1: Leadership (2 sub-categories – 120 points)
– This category asks how senior leaders’ personal
actions and governance system guide and sustain
organization, how organization fulfils its legal, ethical,
and societal responsibilities. This category asks about
the key aspects of senior leaders’ responsibilities, with
the aim of creating an organization that is successful now
and in the future. Senior leaders play a central role in
setting values and directions, communicating, creating
and balancing value for all stakeholders, and creating an
organizational focus on action, including transformational
change in the organization’s structure and culture, when
needed. Success requires a strong orientation to the
future; an understanding that risk is a part of planning
and conducting operations; a commitment to improve-
ment, innovation, and intelligent risk taking; and a focus
on organizational sustainability. Increasingly, this re-
quires creating an environment for empowerment, agility,
change, and learning. In highly respected organizations,
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senior leaders are committed to establishing a culture of
customer engagement, developing the organization’s fu-
ture leaders, and recognizing and rewarding contribu-
tions by workforce members. They personally engage
with key customers. Senior leaders enhance their perso-
nal leadership skills. They participate in organizational
learning, the development of future leaders, succession
planning, and recognition opportunities and events that
celebrate the workforce. Development of future leaders
might include personal mentoring, coaching, or parti-
cipation in leadership development courses. Role-model
leaders recognize the need for transformational change
when warranted and then lead the effort through to full
fruition. They demonstrate authenticity, admit to miss-
teps, and demonstrate accountability for the organiza-
tion’s actions.

� Category 2: Strategy (2 sub-categories – 85 points).
� Category 3: Customers (2 sub-categories – 85 points).
� Category 4: Measurement, analysis, and knowledge

management (2 sub-categories – 90 points).
� Category 5: Workforce (2 sub-categories – 85 points).
� Category 6: Operations (2 sub-categories – 85 points).
� Category 7: Results (5 sub-categories – 450 points).

2.2.6. Malaysia Business Excellence Framework

The Business excellence framework was first introduced in
1991 and is based on the following guidelines principles of
excellence (MITI, 2016; MITI, 2017):

� Visionary leaders – A visionary leader creates a vision
for the organisation and inspires the entire organisational
community to remain committed to realising the vision.
Senior leaders present as a role model for others to
follow and take necessary actions to transform the vision
into reality.

� Driving innovation – In business, innovation is critical
for an organisation’s survival and growth product from
competitors. Competition and globalisation have raised
the states. Consumer requirements are constantly chan-
ging. In order to meet the challenges, organisations need
to improve existing processes and management to rea-
lise higher efficiency and productivity. To this end,
employees need to be passionate about innovation.
Senior leaders should be able to guide, inspire, motivate,
and encourage the entire workforce to contribute,
develop, and learn to be innovative.

� Strategic direction – The organisation should actualise
its vision and mission by developing a well-defied stra-
tegy that takes into account the challenges and risks it
faces. In many organisations, this is viewed as a process
for determining where an organisation is headed. The
strategy map should be result oriented and based on the
present and future needs and expectations of all the
stakeholders and based on information from performan-
ce measures, research, learning, and other related
external activities.

� Managing information – Managing information is the
vital element for aligning the organisation’s operations
with its strategic objectives. An organisation often
possesses huge amounts of data. In its information
value-chain, data are transformed into information, then
knowledge, and then wisdom. Therefore, effective
information management is an overarching goal of any
organisation. Without this anchor activity, an organisation
may not run smoothly. Information is necessary to carry
out day-to-day activities such as dealing with customers,
suppliers, partners, and other stakeholders. It is
important to have the right information available to the
right people at the right time to make the right decisions.

The importance of effective information management lies
here. It is not just ‘nice to have’, it is a must if an
organisation wants to stay ahead of its competitors by
providing superior quality products and services to its
customers.

� Effective deployment – It is important to develop an
organisation’s strategic plan, but it is far more important
to effectively deploy the plan across the organisation. A
sound communication system should be in place so that
all the necessary information is disseminated in a timely
manner. Good communication is also necessary to work
in a unified and concerted manner. Possible activities for
effective deployment include the following: Setting goals
that are specific, measurable, attainable, realistic, and
timely (SMART); Creating a hierarchy of objectives to
align goals from top to bottom in the organisation. In a
hierarchy of objectives, lowerlevel objectives are means
to accomplish higher level ones. In an excellent orga-
nisation, the action plan will be implemented in relevant
areas and in a systematic manner.

� Voice of customer and customer satisfaction – Custo-
mers want high quality products at reasonable prices.
Value is created when price is mixed with quality. It is not
enough for a company to provide high quality products;
companies also need to consider the price they charge.
In order to provide value to their customers, companies
must know their requirements. Their feedback on various
aspects of product or service delivery should be collected
on a continuous basis. Companies are expected to be
proactive in collecting customer feedback. It is important
to understand each factor that effects customer satis-
faction, their retention, and loyalty.

� Employees’ learning, participation, and well-being –
An organisation needs a highly educated and trained
workforce to adapt to changes in today’s challenging
business environment. It should assist employees in
developing the skills and knowledge needed to perform
effectively. Employee participation is important in
enhancing the performance of an organisation. Informal
communication, open-door policies, suggestion systems,
and teams encourage employees to share their know-
ledge and use their abilities to improve the processes
that lead to customer satisfaction. Wellbeing of
employees is important since it affects their job per-
formance and retention.

� Suppliers management – Effective supplier mana-
gement makes suppliers “partners” in the organisation’s
strategy to satisfy an ever changing market place. A
competitive advantage may depend on a long-term
strategic relationship with a few suppliers. This may
entail tenable and tangible benefits to an organisation.

� Process management and improvement – Three
different approaches have emerged for improving the
efficiency or effectiveness of a process, i.e. continuous
improvement, benchmarking and reengineering.

� Performance management – An organisation’s perfor-
mance should be measured on the basis of the results it
produces. The organisation should be showing good re-
sults on many fronts such as results related to cus-
tomers, financial and market, people and processes. All
these results would be used to gauge the extent to which
the organisation has progressed to achieve its vision and
mission.

Seven criteria of the framework used for the assessment of
the organization, are further broken down into a list of 14 sub-
criteria (MPC, 2011; MPC, 2017; MITI, 2014; MITI, 2016; MITI,
2017):

� Criterion 1: Leadership (2 sub-criteria – 150 points) -
addresses how leaders develop and facilitate the
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achievement of an organisation’s vision and missions. It
also relates to the leaders effort to develop values
required for long term success. Effective leadership is
crucial to the overall organisational growth by developing
policies and strategies that drives people to achieve
organisational objectives. It is also crucial for the leaders
to manage resources and external partnerships effec-
tively. Emphasis is placed on how the senior leaders
communicate with the employees, enhance their skills,
and how they are involved in organisational learning and
in developing future leaders. The category includes
Visionary & Promote innovation and Governance &
Sustainability.

� Criterion 2: Planning (1 sub-criterion – 90 points).
� Criterion 3: Information (1 sub-criterion – 90 points).
� Criterion 4: Customer (1 sub-criterion – 110 points).
� Criterion 5: People (3 sub-criteria – 120 points).
� Criterion 6: Process (2 sub-criteria – 90 points).
� Criterion 7: Results (4 sub-criteria – 350 points).

2.2.7. South African Excellence Model

In 1996, the CSIR and the South Africa Quality Institute
(SAQI) agreed to launch a South African Excellence Model
(SAEM1997). On August 1, 2014, the South African company
Business Assessment Services (BAS) – acting on behalf of the
new South African Excellence Foundation (SAEF) – publicly
launched the latest South African Excellence Model (SAEMXIII).
The non-profit SAEF will use the model as a basis for business
assessment and development services for organizations in
South Africa (Schaefer, 2014).

Seven criteria of South African Excellence Model used for
the assessment of the organization, are further broken down into
a list of 21 sub-criteria (Van den Heever, 2015a; Van den
Heever, 2015b):

� Criterion 1: Leadership (3 sub-criteria – 100 points) –
focuses on the creation of culture, values, vision, ethical
principles; the overall direction of the organization;
leadership system (how governance is implemented in
the organisation to maintain trust and protect the interest
of all stakeholders); organisational performance review.

� Criterion 2: Strategy and planning (3 sub-criteria – 70
points).

� Criterion 3: Customer focus (3 sub-criteria – 60 points).
� Criterion 4: Employee management (3 sub-criteria –

90 points).
� Criterion 5: Resources management (3 sub-criteria –

60 points).
� Criterion 6: Core processes (2 sub-criteria – 120 points).
� Criterion 7: Organizational results (4 sub-criteria – 500

points).

2.2.8. The Management Excellence Model (MEG) in Brazil

The model is currently in its 21th edition and incorporates the
most recent and emerging issues concerning management and,
at the same time, represents a significant change in the way it is
proposed (FNQ, 2017b).

Model is based on 8 Fundamentals of Excellence, further
broken down into a list of 31 sub-criteria, model expresses the
technological, economic and social changes of the 21st Century
(FNQ, 2017ac):

� Systemic thinking (2 sub-criteria – 42 average points).
� Commitment to stakeholders (5 sub-criteria – 131

average points).
� Organizational learning and innovation (4 sub-criteria

– 78,5 average points).
� Adaptability (2 sub-criteria – 42 average points).

� Transformational leadership (5 sub-criteria – 113,5
average points) – inspire and lead the process of change,
understanding the needs of stakeholders in a systematic
way. Role of leaders in an ethical, inspiring, exemplary
and committed to excellence, understanding the likely
scenarios and trends of the environment and the
possible effects on the organization and its stakeholders
in the short and long term, mobilizing people around the
organization's values, principles and goals, exploiting the
potential of present cultures, interacting with stakehol-
ders.

� Sustainable development (3 sub-criteria – 71,5 avera-
ge points).

� Processes orientation (3 sub-criteria – 71,5 average
points).

� Value creation (7 sub-criteria – 450 points).

2.2.9. Chilean Business Excellence Framework

In Chile, they have adapted the Baldrige Excellence
Framework to their own reality, creating the Chilean Business
Excellence Framework. The framework is based on the follo-
wing guidelines principles of excellence (ChileCalidad, 2017;
ChileCalidad, 2013):

� Leadership and commitment of senior management
– Leaders must be committed to the values and goals of
the organization, the ability to build and maintain a ma-
nagement system that encourages people to achieve a
common and lasting goal. The personal, active and conti-
nuous participation of management creates clarity and
unity in relation to the objectives of the organization.
Through ethical and transparent behaviour, planning,
communication and analysis skills, management en-
courages people to seek excellence. Its role includes
creating an appropriate environment, autonomy, impro-
vement, innovation, flexibility and learning. The organi-
zation must have capable leaders at all levels, with an
adequate profile, skills and abilities to motivate team-
work. In addition to leadership, the organization needs to
develop a system capable of keeping people motivated
towards the goal of the organization. Procedures must be
defined to guide decision-making and communicate them
to all levels of the organization. The action of the leader-
ship and all the leaders of the organization must lead to
the balance and harmony related to all stakeholders, so
that the organization concretizes the vision of the
organization.

� Management oriented towards customer satisfaction
– Listening to voice of customers as a fundamental
element in the definition of the quality of products and
services.

� Appreciation of people as the main strategic factor –
Valuing their experience and creative ability by parti-
cipating in the management of organizational processes
and teamwork. In addition, privileging the quality of life
and working environment.

� Permanent improvement of productivity and quality
– Consider the permanent improvement of productivity
and quality of processes and the preventive approach to
management, integrated into strategic and operational
planning, as the basis of competitive advantage.

� Flexibility and responsiveness – Being flexible and
able to respond quickly to customer requirements and
changing market conditions, through training and educa-
tion of workers, their commitment to the organization's
objectives and goals, innovation in technology and ma-
nagement strategy.

� Continuous improvement of planning and decision
systems – Greater accuracy of information tools, data
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analysis and systematic fact-finding, i.e., data-based ma-
nagement. The basis for decision making at all levels of
the organization is the analysis of the data generated in
each of the internal processes, as well as the competitors
and other important references.

� Assessment of public responsibility, protection of
the environment and the social character of the
organization – The success of an organization's long-
term interests depends on ethical conduct in its business,
on exceeding legal requirements and on the regulations
associated with its products, processes and facilities.
This overcoming means proactivity in order to anticipate
the needs and expectations of society.

� Management orientation to results – Commitment to
obtaining results that aim in a harmonious and balanced
way to the needs of all stakeholders of the organization.
In order to meet the needs of all stakeholders and to
shape the vision for the future, strategies are formulated
and plans of action and targets are drawn up and
effectively communicated to all stakeholders. Obtaining
commitment and involvement of all as organizational
goals contributes to the implementation of strategies.

� Adherence to non-discrimination – Strict adherence to
the principles and practices of non-discrimination of any
kind, including gender, age, race, creed or any
disabilities.

The Chilean Business Excellence Framework is based on 8
criteria, further broken down into a list of 24 sub-criteria (Chile
Calidad, 2017; ChileCalidad, 2013):

� Criterion 1: Leadership (2 sub-criteria – 110 points) –
how top management leads the organization, how it
assumes its responsibilities within the framework of its
strategic and value definitions. It also examines how it
addresses compliance with performance expectations
and sustainability of the organization, promoting mana-
gement excellence.

� Criterion 2: Customers and market (3 sub-categories –
80 points).

� Criterion 3: People (3 sub-criteria – 110 points).
� Criterion 4: Strategic planning (2 sub-criteria – 80

points).
� Criterion 5: Processes (3 sub-categories – 80 points).
� Criterion 6: Information and knowledge (2 sub-criteria

– 80 points).
� Criterion 7: Social responsibility (3 sub-criteria – 60

points).
� Criterion 8: Results (6 sub-criteria – 400 points).

2.2.10. Ibero-American Model of Excellence
in Management

Ibero-American Model of Excellence in Management and it
is administered by the Ibero-American Foundation for Quality
Management (Fundibeq) (Fundibeq, 2015). The model was
developed in 1999 to be applied to any public and private
organization; in 2015, it has conducted a thorough review that
has taken into account the latest trends in management. It is
based on the following values (Fundibeq, 2015, 2017):

� Cooperation – based on mutual respect and coope-
ration as partners to achieve common goals.

� Transparency – based on mutual trust and open
relationships with all stakeholders.

� Independence – impartial performance not conditioned
by external interests or stakeholders.

� Recognition – the contribution of the stakeholders.
� Innovation – search for unique and innovative solutions

and advanced in management.

� Communication – disseminate and add value to the
actions of the Foundation, their employers and other
stakeholders.

� Ethics – prioritization of the values and principles to
which the conduct of the organization should be
adjusted.

� Efficiency – optimization between the result achieved
and the resources used.

� Sustainability – focus of the organization in pursuit of
positive balance between social, economic and environ-
mental aspects.

Nine criteria of the model used for the assessment of the
organization, are further broken down into a list of 31 sub-criteria
(Fundibeq, 2015):

� Criterion 1: Leadership and management style (5
sub-criteria – 120 points) – how the organizational
structure and framework of processes are developed and
put into practice, what is necessary for the efficient
execution of policy and strategy. The leaders of excellent
organizations inspire trust and are flexible to anticipate
changes in the environment to ensure sustained success
of the organization. Leaders develop and implement the
culture and values of the organization, through appro-
priate ethical behaviour and actions.

� Criterion 2: Strategy (4 sub-criteria – 120 points).
� Criterion 3: People development (4 sub-criteria – 110

points).
� Criterion 4: Resources, suppliers and alliances (5

sub-criteria – 90 points).
� Criterion 5: Processes and customers (5 sub-criteria –

110 points).
� Criterion 6: Customer results (2 sub-criteria – 130

points).
� Criterion 7: People results (2 sub-criteria – 90 points).
� Criterion 8: Society results (2 sub-criteria – 90 points).
� Criterion 9: Global results (2 sub-criteria – 140 points).

3. Methods

The aim of the paper is to identify the importance of
leadership in selected Business Excellence models. The ful-
filment of the aim was preceded by:

� analysis of principles on which are based selected
Business Excellence models with an emphasis on
leadership,

� analysis of weights and points assigned to results and
non-result criteria in selected Business Excellence
models,

� analysis of weights and points of criteria related to
leadership within the selected Business Excellence
models in relation to the total weight of all non-result
criteria in analysed Business Excellence model and in
relation to the total number of points in the model.

Due to the structure and margin of differences in the pointing
system of the analysed Business Excellence models, that were
identified, were for the evaluation of weights and points
assigned to results and non-result criteria and weights and
points of criteria related to leadership used following statistical
characteristics – average, median, lower quartile and upper
quartile.

The results of these findings are stated in the following part.
This study is based on information gathered through extensive
literature review (documents about selected Business
Excellence Models, research publication, research studies)
using internet and research databases and the author's own
experiences.
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4. Results

Firstly, we analysed the principles on which are based se-
lected Business Excellence models with an emphasis on
leadership. The models are based in average on 9 principles of
excellence. In most of models is at least one principle closely
associated with leadership (Leadership and commitment of senior
management; Transformational leadership; Visionary leaders;
Visionary leadership; Leading with vision and integrity; Leading
with vision, inspiration & integrity; Leadership through invol-
vement; Leadership). In one of the models, the principles are
identical to the model criteria (The Management Excellence
Model (MEG)). Ibero-American Model of Excellence in Mana-
gement does not have a leadership among the principles direc-
tly, but is based on values that are also related to leadership.

We compare also the points (weight) assigned to results and
non-result criteria in the mentioned Business Excellence models
(see table 1). Only in two models (The EFQM Excellence Model

and South African Excellence Model) is to results assigned the
same weight as to the other criteria of the model together (50%).
In other models, the weight is in the range of 30% (Australian
Business Excellence Framework) to 45% (Singapore Business
Excellence Framework; The Baldrige Excellence Framework;
The Management Excellence Model (MEG) in Brazil; Ibero-
American Model of Excellence in Management).

By the non-result criterion leadership was not compared the
percentage weight against the total number of points of the
model, but against the points assigned to non-result criteria of
the models (see table 2).

Criterion relating to leadership, with an average weight and
median of round 21%, is a core criterion in 7 models (in 4 cases
the first place in importance is shared with another criterion(s))
between non-result criteria.

This criterion is most important in Malaysia Business
Excellence Framework, where it is associated with the highest
importance (23.08%) among all the non-results criteria and also
in comparison to the others Business Excellence Models.

QUALITY
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Business Excellence model
Results Non-result criteria

Points % Points % Number of criteria

Australian Business Excellence Framework 300 30 700 70 6

Canadian Framework for Business Excellence 420 42 580 58 6

The EFQM Excellence Model 500 50 500 50 5

Singapore Business Excellence Framework 450 45 550 55 6

The Baldrige Excellence Framework 450 45 550 55 6

Malaysia Business Excellence Framework 350 35 650 65 6

South African Excellence Model 500 50 500 50 6

The Management Excellence Model (MEG) in Brazil 450 45 550 55 7

Chilean Business Excellence Framework 400 40 600 60 7

Ibero-American Model of Excellence in Management 450 45 550 55 5

Average 427 42.7 573 57.3 6

Median 450 45 550 55 6

Lower quartile 405 40.5 550 55 6

Upper quartile 450 45 595 59.50 6

Table 1. Points and weights of result and non-result criteria of selected Business Excellence models

Business Excellence model
Non-result criteria Leadership related criteria

Points Points %

Australian Business Excellence Framework 700 150 21.43

Canadian Framework for Business Excellence 580 100 17.24

The EFQM Excellence Model 500 100 20

Singapore Business Excellence Framework 550 120 21.82

The Baldrige Excellence Framework 550 120 21.82

Malaysia Business Excellence Framework 650 150 23.08

South African Excellence Model 500 100 20

The Management Excellence Model (MEG) in Brazil 550 113.5 20.64

Chilean Business Excellence Framework 600 110 18.33

Ibero-American Model of Excellence in Management 550 120 21.82

Average 118.35 20.618

Median 116.75 21.035

Lower quartile 102.5 20

Upper quartile 120 21.82

Table 2. Points and weights of process related criteria of selected Business Excellence models
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5. Conclusion

Based on a comparison of individual Business Excellence
models/frameworks, we can say that they have a lot of common,
because they are based on similar Business Excellence prin-
ciples. The difference is in the assigned points of each criterion
in the mentioned models.

When comparing, what weight is given to non-result criteria
in the models, it is interesting to note, that only in one model
(The EFQM Excellence Model) are all criteria weighted equally
(see part 2.2.3.). In the rest of models, it is different.

Finding 1 – the occurrence of leadership approach
between principles on which are based selected Business
Excellence models: The models are based in average on 9
principles of excellence. In most of models is at least one
principle closely associated with leadership.

Finding 2 – the occurrence of leadership approach in
criteria of Business Excellence models: The importance of
leadership also aware the authors of Business Excellence

models, where the criterion relating to leadership is included in
all analysed models.

Finding 3 – the importance of leadership approach in
Business Excellence models: The importance of leadership
approach is different in each Business Excellence model. The
leadership related criterion has the most points (150) and the
highest importance (23.08%) from among other non-result
criteria of the analysed Business Excellence models inMalaysia
Business Excellence Framework. In all analysed models has
this criterion not less as 100 points. Average importance of this
criterion is around 21% and average points is around 118.

The results of the study may represent a starting point for
future research, oriented also on the importance of other quality
management principles in the Business Excellence Models.
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1. Introduction

The effective application of the statistical approaches con-
tributes, on a large scale, to the improvement and quality control
of production in the field of industry and other fields. Quality
control means controlling the production process in order to get
a suitable product for the purpose for which it has been de-
signed. Quality control doesn’t mean only producing a faultless
product but also producing an article which is able to fulfill the
needs of its consumers at a minimum cost. There are many
methods for quality control, for example, total quality control,
process control and inspection and testing such as acceptance
sampling plans. Acceptance sampling is the process of drawing
a sample from a lot of items to take a decision about accepting
or rejecting the lot. It's the last resort because it is better to
modify the process of production rather than to reject a lot which
has already been produced.

The single acceptance sampling plan based on lifetime
distributions is adopted by some authors. It was performed by
Epstein (1954) assuming that a truncated life test is in an
exponential distribution. A follow-up study was conducted by
(Good and Kao (1961)) claiming that sampling plan for reliability
and life testing under the assumption that the life distribution of
an item follows the Weibull distribution. Many studies have also
been conducted by (Gupta and Groll (1961)), (Gupta (1962)),
(Kantam and Rosaiah (1998)), (Kantam et al. (2001)), (Baklizi
and El Masri (2004)), (Rosaiah and Kantam (2005)), (Balakrish-
nan et al. (2007)) , (Aslam et al. (2010 b)) and (Al-omari (2016)).

There are also few studies on generalized inverse Weibull
and skew- generalized inverse Weibull in acceptance sampling

plan based on truncated life test. The GIW distribution which is
discussed in this paper was presented in a study by (Al-omari
(2016)). This study compares the results of the GIW and SGIW
distributions. These distributions can be used in different fields
such as quality control, reliability analysis, life testing and accep-
tance sampling plans.

A common practice in life testing is to determinate a life test
at a pre-assigned time and observing the number of non-
conforming items during this time. (Gupta and Groll (1961)) said
the decision procedure is to accept a lot only if the specified
median lifetime can be established with a pre-assigned (high)
probability which provides the consumer's protection. It should
be noted that the decision to accept can take place only at the
end of time and only if the number of the nonconforming item
does not exceed the given acceptance limit. The life test expe-
riment can be discontinued at the time the failure is observed or
at time whichever of the two is earlier. In the first case, the only
decision that can be arrived at is to reject the lot.

The study shows that the SGIW distribution is a skewed
distribution which has the same characteristic of the GIW
distribution. Since the two distributions are a skewed, the
median, Gupta (1962) suggested, represents a better quality
parameter than the mean. However, for asymmetric distribution,
mean is preferable to use as a quality parameter.

The rest of the paper is organized as follows. In section 2,
the definition of skew-generalized inverse Weibull distribution
and its properties are provided. In section 3, the proposed
sampling plan, operating characteristic functions and the
producer's risk are developed and the numerical case has been
discussed.
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2. Skew- generalized inverse
Weibull distribution

Let Y be a random variable distributed according to a
generalized inverse weibull distribution with parameters α, β and
γ density function (PDF ) as follows

where α is a scale parameter, β and γ are shape parameters.
The distribution and the median functions of Y|{α, β, γ} are
respectively as

and

For more details about properties of GIW(α, β, γ) distribution
see (de Gusmão et al., 2009).

Assuming X1,X2,…,Xn are independent random variables
with PDF fi(xi) and CDFs Fi(xi) the so-called Azzalini’s method
(Azzalini, 1985) is described in terms of conditional distribution
of X = X1 given αX1 > X2 as fx(x) = f1(x)F2(αx)/Pr(αX1 > X2).
Let there are two random variables are independent and
identically distributed random variables with GIW(α,β,γ), there-
fore by Mahdy and Ahmad (2016) we get

We are now able to define the skew-generalized inverse
Weibull distribution SGIW(α,β,γ,λ) as

and

the distribution function is:

where α is scale parameter, β, γ, and λ are shape parameters.
The generalized inverse Weibull distribution is a special case
when . Also, and γ = 1
becomes the inverse Weibull distribution. In additional, the ex-
pected value, variance, quantile and median of SGIW(α,β,γ,λ)
are given respectively as:

1. the expected value of SGIW(α,β,γ,λ) is

2. the variance of SGIW(α,β,γ,λ) is
whereas,

3. the quantile Qp of SGIW(α,β,γ,λ) is given by the following

4. the median of SGIW(α,β,γ,λ) becomes

For more details about the SGIW(α,β,γ,λ) distribution see
(Mahdy and Ahmed (2016)).

In acceptance sampling plans, the parameter α (which is
often called the quality parameter or characteristic parameter) is
a scale parameter for any of the two specified distributions. The
shape parameters are assumed to be known. If it's not known,
it's difficult to find or design the acceptance sampling plans, and
it can be estimated through the accumulative experience of the
quality control engineers or failure data.

3. Acceptance sampling plan

In this section, an acceptance sampling plan for truncated
life tests based on the generalized inverse Weibull and skew-
generalized inverse Weibull distributions. The aim of this paper
is to obtain the sampling plans related to such a truncated life
test. To do this, the minimum sample size should be found for
some specified values of acceptance limit (the maximum num-
ber of defective items in a sample); termination time and the
fixed consumer's risk by considering a new probability distri-
bution for a lifetime random variable. A sampling plan based on
truncated life tests includes three items. These are: The number
of units n on test

i. An acceptance limits c. For example if during the pre-
determined experiment time y, c or fewer failures occur,
the lot is accepted.

ii. The ratio y/µ0 where y is the maximum testing time and
µ0 is the specified mean/median life.

Accordingly, as is the case with gamma distribution, see
(Gupta and Groll (1961)), for GIW(α, β, γ), SGIW(α,β,γ,λ), µ0
stand for the median, that is µ0 = α0 , where α is the median life
as well as the scale parameter of the two specified distributions,
since α is treated as a quality parameter (i.e. µ ≥ µ0 ⇔ α ≥ α0).
Thus, an acceptance sampling plan based on truncated life test
for the two specified distributions are (n, c, y/α0). The choice of
c, y and n will generally be made from a producer's risk. This
means the probability of rejecting a good product, i.e. this
means the acceptance of the submitted lot will be based on the
test of hypothesis: H0 = α ≥ α0 ∀ Η1 = α < α0 ,

Where α and α0 are the true and Specified median life
respectively.

In order to get the sampling plan, the consumer's risk (the
probability of accepting a bad lot) should be fixed and not to
exceed 1−Φ. The probability Φ is a confidence level (i.e. the
chance of rejecting a lot taking a parameter α < α0 is at least
equal to Φ).

3.1. Minimum sample size

It should be pointed out here that by lot we mean a lot of
infinite (large) size so that binomial distribution theory applies
and the acceptance or rejection of the lot are equivalent to the
acceptance or rejection of the hypothesis α ≥ α0 . Mathe-
matically, for a given Φ (0 < Φ < 1), the experiment time and an
acceptance limit c (Gupta and Groll (1961)), the minimum
positive integer n needed to be found. It should be noted that
that α ≥ α0 with confidence level Φ if the observed number of
failures does not exceed c.

The sample size n is the minimum positive integer which
satisfies the following inequality:

Here θGIW and θSGIW are known as the probability of failure
in time y0 for the generalize inverse weibull and skew-
generalized inverse Weibull distributions respectively. Hence θ
depends only the ratio (y /α0), if other parameters are fixed. It is
monotonically an increasing function of (y /α0) and it is a
decreasing function of α0 . Because of the monotonicity, it may
be observed number of non-conforming units is less than or
equal to c, then from equation (3.1) one can make the
confidence statement that G(y,α) ≤ G(y,α0) with probability Φ
(Gupta and Groll (1961)).
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(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

otherwise. In addition, the corresponding

(2.6)

whereas:

and

(3.1)

(3.2)

(3.3)
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G(y,α) ≤ G(y,α0) ⇔ α ≥ α0

The quality of product is usually represented by its true
median life although some other measures such as mean life or
p-quantile are sometimes applied. As mention earlier, if the true
median life is larger than the specified median life, the product
is determined to be good (Aslam, et al. (2010)). Assuming that
the true median can be derived from the scale parameters then,
the quality of product can be expressed by a ratio of the true
median life to the specified median life. Thus, for the Eq. (3.3) it
would be suitable to determine the termination time y0 of the
experiment as a multiple of the specified median life α0 that
y0 = να0 , where ν is a constant (termination time ratio) and α0
is the specified median life. Then, we can rewrite equation (3.3)
as a function of ν and the ratio α /α0

Here α /α0 is a ratio of true median life to the specified
median life for the SGIW distribution.

It's noticed that the probability of failure for GIW and SGIW
(the focus of the study) takes the same mathematical formula at
the hypothesis y0 = να0 , this will lead to having the same result
for both distributions. It also means that the SGIW has no effect
on acceptance sampling plans at y0 = να0 . Therefore, the SGIW
= GIW at this hypothesis and at the same known value of the
shape parameters.

The minimum sample sizes n satisfying the inequality (3.1)
for Φ and various values of y /α0 = ν = 0.5, 0.75, 1.0, 1.5, 2.0,
2.75, 3.0, and 3.55 were determined and are showed in Tables
1 and 2 for GIW and SGIW distributions respectively. The
parameters γ0 and β0 are fixed at values 0.25 and 2 respectively.
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(3.4)

Table 1. Minimum sample sizes for GIW distribution with and
γ0 =0.25 and β0 = 2

Table 2. Minimum sample size for SGIW distribution
with β0 = 2

Table 3. The OC values of acceptance sampling plan
(n,c,y /α0) for a given Φ with c = 2, γ0 = 0.25 and β0 = 2

for GIW distribution
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3.2. Operating characteristic functions

Because the OC function is related to acceptance sampling
plan (n,c,y /α0), it gives the probability of acceptance a lot. The
probability of acceptance is the probability that the non-
conforming units are less than or equal acceptance limit c. The
OC function denoted by OC(θ) is given by

where θ = G(.)(y,α) can be represented as a function of α /α0 .
Also, θ(.) for GIW and SGIW are given in equations (3.2) and
(3.4) respectively. They are a monotonically decreasing function
of α ≥ α0 while OC(θ) is decreasing in θ (Balakrishnan, et al.
(2007)). According to (3.5), the OC values as a function of α /α0
when the lifetime follows the GIW and SGIW are presented in
Tables 3 and 4 for given acceptance sampling plan(n,c,y /α0),
and various value of Φ.

3.3. Producer's risk

The producer's risk (or seller's risk) is the probability of
rejecting a lot when α ≥ α0. For a given value of producer's risk
δ = 0.05, the minimum ratio α /α0 that will ensure that the
producer's risk is more than or equal to (1 - δ) have also been
computed. The value of α /α0 is minimum positive number more
than one (Gupta and Groll (1961)) for which θ = G(y/α0. α0 /α)
satisfying the the following inequality

For a given sampling plans (n,c,y /α0) at various values of
specified confidence level Φ, the minimum value of true median
life to specified median life for the GIW and SGIW satisfying the
inequality (3.6) are computed and shown in tables 5 and 6.
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(3.5)

Table 4. The OC values of acceptance sampling plan
(n,c,y /α0) for a given Φ with c = 2 and β0 = 2

for SGIW distribution

(3.6)

Table 5. Minimum ratio of α /α0 at the producer's risk δ = 0.05
for the GIW distribution with γ0 =0.25 and β0 = 2

Table 6. Minimum ratio α /α0 at the producer's risk δ = 0.05
for the SGIW distribution with β0 = 2

4. Description of Tables and an illustrative Case
In this section, the numerical case for GIW(α,β,γ) and

SGIW(α,β) when the parameter γ0 = 0.25 and β0 = 2 for both
distributions are presented in tables 1-6. Tables 1 and 2 show
the minimum sample sizes required to ensure that the median
life exceeds a given value α0 , with various values of consumer's
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confidence level Φ and corresponding acceptance limit, c.
Tables 3 and 4 present the operating characteristic values for
the sampling plan (n,c,y/α0) with a given various values of Φ and
when c = 2. Finally, Tables 5 and 6 determine the minimum
ratios of true median life α to specified median life α0 for the
acceptance of the lot with producer's risk (δ = 0.05) using bino-
mial probabilities for GIW and SGIW distributions respectively.
These results were performed using MATHCAD (14.0) software.

Case study

Suppose Y1 and Y2 are two lifetime distributions corres-
ponding to (3.2) and (3.4) respectively. A tester concerned to
instituting an acceptance sampling plan to assure that the true
median life is at least 1000 hours (α0) with known shape
parameters γ0 =0.25 and β0 = 2 for GIW and SGIW distributions
and consumer's confidence level Φ = 0.99. It decides to truncate
the experiment at y = 750 hours. Then, for an acceptance limit
of c = 2, we have:

i. The GIW distribution: from Table 1, the sample size
nGIW = 9.

ii. The SGIW distribution: from Table 2, the sample size
nSGIW = 25.

Thus, for two lifetime distributions, 9 and 25 units respec-
tively have to be put on test. If there are two or less
nonconforming items recorded during 750 hours, the lot is
accepted and the tester can assure with confidence level 0.99
that the median life is at least 1000 hours. The sampling plans
for two lifetime distributions are respectively as (nGIW = 9, c = 2,
y /α0 = 0.75) and (nSGIW = 25, c = 2, y /α0 = 0.75).

The operating characteristic values from Table 3 and 4 can
be scheduled in the following Table as follows:

This means, if the true median life is twice the specified
median life (α /α0 = 2), the producer's risk for GIW and SGIW
distributions will be 0.199 and 0.001. It is about zero when the
true median life to specified life is fourfold specified life, then for
the both distributions, the producer's risk decreases when the
median ratio (quality level) increases. Table 5 and 6 show the
minimum values of ratio (α /α0) for different values of c and y /α0
in order that the producer's risk may not exceed 0.05. For
example, the minimum values of (α /α0) for GIW and SGIW
distributions are 2.306 and 1.664 respectively; this means that
the product should have a median life of 2.306 and 1.664 times
of the specified median life in order that the product is accepted
with probability 0.95. In addition, the value (A) indicates that
when applying GIW distribution, it is expected that 801 lots are
accepted of each 1000 incoming lots when the probability of
failure θ, as a function of α /α0 in each lot, is about 0.169. When
using value (B) in applying SGIW distribution, it is expected that
999 are accepted when the probability of failure θ, as a function
of α /α0 in each lot, is about 0.007.

By comparing the single sampling plan when the lifetime of
an item follows GIW or SGIW distributions in which the accep-
tance limit c is fixed while in the time ratio y/α0 variable, we
conclude that the longer the time ratio with the fixedness of the
acceptance limit and quality level, the sample size decreases
and the ability of the plan to accept the incoming lots decreases.
Consequently, the effectiveness of the plan increases with the
increase of sample size. In general, the SGIW distribution is
considered the better than GIW distribution as it yields more OC
values and less producer's risk and minimum ratio.

5. Conclusion

In this paper, a single acceptance sampling plans when the
life test is truncated at a pre-fixed time and the lifetimes of the
product follow GIW or SGIW distributions with known shape
parameters are provided. Generally, the SGIW(α,β,γ,λ) gives
better fit than the GIW(α,β,γ) distributions see (Mahdy and
Ahmed (2016)). The results of this paper refer to the SGIW
distribution is considered best than GIW as it yields more OC
values and less minimum ratio. However, for both distributions
the operating characteristic increases when the quality level of
the product increases.
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1. Introduction

Total quality management (TQM) means greater participa-
tion of employees in identifying and solving problems, their
involvement in the setting of standards and their efforts for
continuous improvement. Employees should not only fulfill their
daily routine but they must be trained to act preventively in
operation. Decision to develop the quality assurance system
goes in line with the growth of the enterprise and advanced
concept of total quality management. This means, it is impo-
ssible to implement total quality management without formal
system for quality assurance. Costs play an important role in the
management of quality system.

Each company in its operation is planning an optimal quality
of products and services. The quality of the product and/or
service should meet the requirements of customers and their
ability to purchase, for the manufacturer it should be cost-
effective [21]. Nowadays, there are faults and defects in
products and services that buyers are not ready to pay for and
manufacturer is therefore suffering losses. It is safe to say that
bad quality costs more than good quality. The criteria and
methods necessary to ensure the effectiveness of the process
management should be measured and all activities necessary to
achieve the intended results of the process should be incor-
porated in the documentation of system of quality management
(policies, rules, SOP and guidelines), because their importance
for quality assurance is big.

2. Literature review

The costs of quality cannot be found in the traditional
calculations but they are of great value to the company. The
concept “costs of quality” exist more than 30 years and plays an
essential part of the Total Quality Management (TQM) strategy

(Aune, 1991; Beecroft, 2000, Brannstrom-Stenberg & Deleryd,
1999; Chepujnoska & Mitreva, 2008).

According to Juran (1978): The costs of quality are gold mine
that deserve attention and their research is cost effective. As per
Crosby (1989): Quality is not expensive, expensive is poor
quality. Definition of costs consist the optimal cost that manu-
facturer need to pay to ensure the quality according to the buyer/
user’s expectations.

There are various models of costs of quality:
1. P-A-F (Prevention-Appraisal-Failure) model – in which

quality expenditures are divided in costs of achieving good
quality in a form of costs for preventive examinations and costs
due to poor quality in form of internal and external failures,
mistakes, complaints, etc.

2. The model of Philip B. Crosby and other authors (Carr,
1995; Mitra, 2016; Mitreva, 2011) shows the costs of quality as
a result of costs acquired due to failure to fulfill the quality
requirements, i.e. expenses occurred when work is done wrong
or incorrect.

3. ABC model – shows the costs of quality of those who add
value and those who do not add value.

The American Association of quality (Shepherd, 1998) divi-
des the costs into internal and external. Internal costs occur as
result of detecting the errors prior to delivery of the product
(inspection, controls, delays) and external are those that are
result of inspection after the delivery of the product to the buyer/
user (complains, warranty costs, services, return of the product,
change of contracts, bad reputation of the company, etc.).

Any model can be used to analyze the costs of quality as
long as the ultimate goal is achieved – reducing the costs.
Although the costs of quality can have a significant effect to the
financial performance of the organization, there is no legal
obligation for their analysis and public announcements (Carr &
Tyson, 1992; Carr, 1992; Mitreva & Filiposki, 2012).

According to Yasin, Czuchry, Dorsch and Small, (1999) 85%

QUALITY
access to success Vol . 19 , No. 162/February 2018

Тhe Need for Analysis of Costs of Quality
in Macedonian Companies

Elizabeta MITREVA1*, Oliver FILIPOSKI1, Nako TASKOV1, Vineta SREBRENKOSKA1,
Ilija LAZAREVSKI1, Ruzica JOVANOVIC-MALINOVSKA2

1University “Goce Delcev” – Shtip, Macedonia
2Standardization Institute of the Republic of Macedonia, Macedonia

*Corresponding author: Elizabeta Mitreva; E-mail: elizabeta.mitreva@ugd.edu.mk; elizabeta.mitreva@gmail.com

Abstract

The implementation of TQM (Total Quality Management) philosophy requires management of quality processes as
well as expenses management.
The subject of interest of this paper is the research conducted in Macedonian companies in terms of analysis of their
costs of quality. The survey results should help managers to understand the impact of poor quality on the financial
results and the image of the company. Data obtained from the survey gave outcomes that will be used as guidance
for developing a methodology for analyzing the total cost of a given process. This methodology will help Macedonian
managers to increase their efforts to improve the quality of business processes, products and services.

Keywords: quality processes, quality cost, TQM philosophy, model, innovation.
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the appearance of certain categories of costs of quality in the
organization are credited to the top management.

As per Deming (1996), there is no need to throw the blame
to the employees but help them in optimization of the processes
so everyone can benefit from it.

Wheelwright (1998) has a different view of the costs of
quality, those are the costs that won’t appear when the emplo-
yees would be doing their job as it is expected from the, when
business processes would be completely safe and the results of
the process would be completely cost effective and optimal.

Nitin, Dinesh, and Paul (2011) does not use the term costs
of quality but price of quality, which equates costs incurred while
meeting the requirements of the buys combined with the costs
that arise when fail to meet them.

Deming’s catch phrase (1996) refers to the relationship
between the quality and the productivity as follows: Productivity
grows if the quality improves. This fact is known and applicable
only for a small number of specialists.

Despite of the quoted paragraph of Deming, other mana-
gers have different views and opinions. According to Kondo
(1995): Improvement of quality is a good thing but it increases
the costs, therefore it has to be reasonable.

For many companies, the analysis of the costs of quality is
an integral part of their overall quality system (Youde, 1992;
Zairi, 1999; Stoiljković, et. al., 1996).

3. Methods in the research
and analyses of the results

Subject of interest in this study is the research in Macedo-
nian companies in terms of analyzing the cost of quality as an
integral part of their overall quality program. According to the
previously defined goals of this empirical research, the list of
surveyed companies consisted of 3109 Macedonian companies.
The research was conducted in cooperation with the Chamber
of Commerce of the Republic of Macedonia. In the process of
analysis actively participated only 363 companies and mana-
gers from their respective quality control departments; While
making the selection of a sample a special attention was made
to analyse companies that have established quality system on
one side and those who do not have on the other as well as to
determine the differences between them.

The research was based on questionnaire and a detailed
study of the companies conducted by the research team,
although it was planned many Macedonian companies to partici-
pate, the research was realized with participation of only 363
companies which is 11.6% of the estimated database, such a
response is typical for this type of research (Bohdanowicz
2005a; Jeong et al. 2003; Medina-Munoz Garcia-Falcon 2000).
The research in Macedonian companies was made in order to
identify their development on the four pillars of the house of
quality and what stage of the pyramid of the European quality
award they are. These criteria are used to evaluated where-
abouts of Macedonian companies to compete for the European
Quality Award and to identify the large gap between local and
developed European and global companies as well as their
ability to compete on the global market. Due to great quantity of
investigated material this study only shows the results in terms
of whether Macedonian companies are optimizing the business
process and if they are doing cost analyses of quality.

The structure of the surveyed companies – participants in
the survey, as per the industries to which they belong (National
Classification of Activities – NKD rev. 2 - ("Official. Gazette of the
Republic of Macedonia" no. 147/08) and amendment of the
National Classification of Activities – NKD Rev. 2 in place since
1 January 2013) is shown in Figure 1.

The condition of the Macedonian companies was analyzed
through the four levels of the quality house (standardization,
methods and techniques for non-defective working, education,

motivation and analysis of the quality costs). In this research are
presented the results from the research concerning the appli-
cation of the analysis of the quality costs and the provision of
quality.

3.1. Costs of Quality Management
in Macedonian companies

The analysis of costs of quality can help managers to
understand the impact of poor quality on the financial results
and the bad image of the companies. Above all, it will help
managers to increase their efforts to improve the quality of
business processes, products and services. Costs of quality
caused by the existence or possible existence of poor quality
and their analysis should be simple and practical, not very
administrative and chaotic.

When asked whether Macedonian companies make cost
analysis of quality (defects, complaints, faults, losses etc.) the
following results were obtained:

� 72.7% of respondents do cost analysis in terms of quality,
i.e. the realized losses of faults and complaints;

� For 27.3% the analysis are reduced to the recording of
complaints received from customers/users without ana-
lyzing the faults in production, just making a note of the
place of its occurrence and the reasons for it. All this
leads to large losses and no realization of the projected
financial results, losing the reputation of companies, losing
additional time and material for correction.

The distribution of research results by industries is shown in
Figure 2.

The real picture of Macedonian companies indicated that
they do no pay attention to the analysis of the costs of
quality due to lack of knowledge and because their pro-
ducts and services are not competitive on the market.

In the selection of methods and techniques for quality optimi-
zation in business processes, a number of factors has effect.
Above all, their implementation depends on the design or struc-
turing of the quality system. To understand what is the effect of
applying methods and techniques of quality in the optimization
of business processes the following question arises: In what
way companies learn that their products and services do
not meet user’s expectations?

� 42.1% of respondents said that about the poor quality of
their products and services they learn from complaints by
the customers;

� 16.5% of them from the reports of the quality control
office;

� 14.6% of the actual sales (whether increased or decreased);
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Figure 1. The companies – participants in the research shown
in percentages according to the different economic fields
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� 9.1% by analyzing the customer satisfaction survey;
� 4.7% from monitoring the competitors and
� 12.9% of them were in favor of something else (direct

contacts with users helps in detecting if products and
services are meeting their expectations).

This survey shows that companies are not finding out about
the poor quality of its products and services from the quality
department, but from complaints received from the customer
who is indicating that bad quality is passing all the checkpoints
and going directly to the user. These findings suggest that many
companies operate with inefficient quality control department
which allows insufficient products and services to reach the cus-
tomer.

To inquire whether Macedonian companies have established
effective control of processes by achieving a certain quality at
the lowest operating cost, the following question was asked: Is
there any control of quality of products and services?

� 41.9% of the companies are applying linear control;
� 28.7% stated that they apply integral quality control and

spot-check;
� 20.9% of them have final control;
� 8.5% of them have only entry control.
In Macedonian companies quality is yet on unsatisfactory

level due to poor management of business processes, inefficient
control, with a big percentage of errors, even greater than
allowed.

The companies should establish checkpoints for identifying
and analyzing weak points, to analyze the costs of reclamation,
errors, defects or costs incurred because the requirements for
quality were not followed. The fact that SPC (Statistical Process
Control) is not followed is evident in the data from the survey:
What is the amount of daily production output that is
returned for repair in percentage?

� 55.9% of the companies recorded a return of the
daily production for repair with up to 15% faults;

� 33.9% registered restoring daily production with up to 5%
defects to repair;

� 8.3% registered restoring daily production with up to 10%
defects to repair;

� 1.9% recorded return of the daily production with up to
20% defects.

When quality control is optimally organized there
shouldn’t be more than 3% defects. Complaints, errors,
defects should be reduced by timely internal functional
cooperation between research, marketing, production and
information technology department. In case of introducing a new
product and/or service, technology or operational method,
organized training program for all employees is necessary.

To acknowledge whether management of costs of quality
influences profitability and growth of the company, the following
question arises: If companies do financial analysis of the
costs of quality (defects, complaints, faults, losses, etc.)
what is the ration between anticipated and actual cost of
quality?

The data obtained from surveyed companies who are
actually doing analysis (72.7% of the surveyed companies) and
calculate the proportion of anticipated and actual costs of
quality, indicate the following:

� 47.1% anticipated expenditures are equal to the actual;
� 31.1% are companies where there is intense difference

between the anticipated and actual costs – sometimes
higher, sometimes lower;

� 15.2% reported that anticipated costs are slightly lower
than actual;

� For 6.6% anticipated costs are slightly higher than the
actual costs.

Macedonian companies should aim to minimize the costs
which means, for any level of production they should use as
many resources as it is required. For organizations, this should
add profit because at minimum costs there is a greater
difference in the cost of production and the selling price.

The analysis of research findings as to whether there is qua-
lity costs analysis, pointed at the following conclusions:

� Macedonian companies are not familiar with the
standards of quality and they only practice the standards
of quantity;

� application of benchmarking strategy consists of doing
exactly as competitors do, without the possibility of
innovation or new creative ideas;

� factors that dictate the price of the product and service in
Macedonian companies are detailed analysis of com-
petition, the needs and potential of the market, rather
than the analysis of its own costs and policy;

� about the poor quality of their products and services
companies learn from complaints by customers or from
the sales results;

� problems that are facing Macedonian companies when
performing on the market (local and international) are:
unfair competition, high prices of products, strong
competition, lack of marketing activities, liquidation of
companies, frozen exchange rate of the euro, fake
brands etc.

The survey results helped shape the methodology for cost
analysis of quality as part of the general integrated methodology
for the planning and implementation of TQM (Total Quality
Management) system in the companies (Mitreva, 2011).
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Figure 2. Analysis of the costs of quality in companies/institutions per industries
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4. Proposed methodology for analyzing
the total cost of a given process

Proposed costs methodology can be used for any process in
the company. It can be used for identification and monitoring of
process costs within the individual areas of the company, char-
ging system, the system of issuing work orders or the process of
admission of new employees. Alternatively, it can be used for
surveillance of the total cost of an organizational unit and to
present the total cost of each process.

Cost model is done by identifying of all key activities which
are subject of analysis and their allocation in the group of costs
of compliance or the costs of non-compliance. The source of
information should be associated with the function - finance. The
total costs associated with a process needs to be calculated,
presented graphically and tabular based on the collected data.
The analysis of cost of quality should be simple and practical not
too administrative and chaotic.

Management of total costs consists of several steps as
shown on Figure 3.

� (Plan) Step 1: Plan for designing and implementing
subsystem of costs of quality.

The higher management is planning the activities for design
and implementation of subsystem of costs.

� Step 2: Select the team members.
Team for preparation of cost model should consist of com-

petent people who are involved in the process and are familiar
with the cost analysis. This team needs assistance to prepare
the model especially in the phase of collecting and analysing
data. The team should be responsible for the overall direction
and coordination in the optimization of the business process,
goals related to saving the costs of quality should be set and met.

� Step 3: Forming teams and their education for va-
rious possibilities (methods) for cost analysis.

Education of the team refers to training for the application of
different methods and techniques for cost analysis. Commonly
used are software solutions for the optimization of business pro-
cesses that operate at the lowest cost. It is important to include
quality and cost of quality in all training programs for all emplo-
yees to help them realize that reaching and maintaining the
reputation associated with quality is crucial to the success and
growth of the company as well as for all other users. Spread
awareness of the costs associated with quality is possible by
acquainting employees with the importance of the cost of quality

in a language understood by all.
� (Do) Step 4: Application of different methods for

analyzing the total cost of a given process in the company.
To apply different methods for analyzing the total cost of a

specific process it is necessary to identify and isolate it as a
separate set of activities, to name the process and to name or
identify the owner of the process. Each of the outputs of the
process should determine its user i.e. who is it intended to. For
the analysis of the total cost is necessary to identify the process
inputs (materials, information, controls, people, and equipment)
as well as outputs. Some of the methods for analysing the total
cost of a given process or for the whole company are: cumu-
lative error histogram; Pareto diagram of the costs; trending
costs line; social costs and quality; methods for analysing the
effects of actual errors (FMEA); applying Taguchi formula for
evaluating the costs due to variation of quality; mathematical
modelling etc.

� Step 5: Preparation of relevant documents to sim-
plify deployment of methods for cost analysis.

The company is required to formulate a specific form for cost
reporting. The report should contain a comprehensive list of
costs of compliance and non-compliance. After collecting all the
data tabular display with prior arrangement is required.

� Step 6: Designing subsystem of cost analysis.
In subsystem of costs, management outlines the way of

information and responsibilities of staff between different depart-
ments and agencies. Hence, special reports inform top mana-
gement of all costs, especially the cost of quality, their place of
occurrence, the capabilities of process optimization and more. In
subsystem of cost management, the following points should be
defined: the place where costs will be recorded and analyzed;
employees responsible for recording and analyzing costs; in
what way the costs are shown; the flaw of information of costs.

� (Check) 7 step: Checking and evaluating the
effects of the applied subsystem.

When a list of elements of costs is established, data
collection can begin. In the company where there was no sys-
tem of cost analysis according to the place of occurrence,
deeper analysis are needed.

Data collection related to costs is collected and systematized
in the accounting and is processed and analysed by the Quality
Manager, Quality Assurance department or team set up to
analyse the total cost (depending on the size and complexity of
the company).

Checking the authenticity of the data collected should be as
close as possible to their source.

There are no set rules for data sources, but the following can
be recommended:

• analysis of payroll;
• reports on production costs;
• report of faults; reports/permits for repair;
• requests for compensation of travel expenses;
• data on the cost of products; repairs on site, reports of

reclamation of products and repair costs during the wa-
rranty;

• entries for controlling and testing;
• direct costs for late delivery;
• reports of noncompliance.
After collecting all the data tabular report on cost of quality is

required. Analysis of the performance is done by reviewing the
initial terms of costs of compliance and non-compliance with the
business process. These type of activities are: initial analysis;
interpreting the results and making preliminary conclusions; ma-
king additional measurements/analyses if necessary and pre-
paration of the results for presentation.

� (Act) step 8: Evaluating the need for corrective
measures.

The holder of the process is necessary to consider the
proposed corrective measures using teams or individuals and
track the results of cost analysis.
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Figure 3. The duration of the process of projecting
and implementing the subsystem of costs of quality
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Considering the initial terms of costs of compliance and non-
compliance the holder of the process can decide what is a
priority changing the design of the process or elimination of the
faults.

For further results of the research, we can take measures to
improve the conduct of business processes, implement changes
based on experience or simply increase the practice of the
process, if the applied measures are economically attractive. On
this way a positive impact on the results can be achieved.

Ideas for reducing the cost of quality can arise from any
department in the company. The maximum employee parti-
cipation in this activity can be achieved with the promotion,
initiation, subordination, consideration, respect and imple-
mentation of new ideas, quality workshops and more. Studies
worldwide show that, after the introduction of total quality
management, the proportion of the cost of quality in terms of
total sales is drastically reduced. Proposing corrective measures
and their implementation can ensure revolving of the circle of
quality.

5. Conclusion

Application of this methodology of analysing the total cost of
a process was done in several companies in Macedonia
(Mitreva et. al., 2015; Mitreva et al., 2016a; Mitreva et al., 2016b).
Effects of these methods have shown that they can be used in
different industries. Some of the methods and techniques that
have been applied are: Pareto approach to detecting operations
in which highest percentage of irregularities occur, CE (Cause
and Effect) diagram for detecting the causes that led to higher
costs; methods for analysing efficiency of working in shifts. The
use of these methods enabled identification of the losses in euro
that these factories were doing in their daily, monthly and annual
operation in various business processes.

The analysis of costs allowed these companies to reduce the
same, thus, enhance their reputation in the market due to
competitive prices and a good brand image. A thorough cost
analysis of quality allows a clear picture of the financial results
of the organization, thereby enabling management of total costs
and achieving positive operating results.

Acknowledgement
This study is a part of the research project “Developing a

model for performance improvement of business processes by
an application of benchmarking strategy based upon examples
of innovation”, (Ref. No. 17-1395/1).

References

[1] Aune, A. (1991). A recipe for success. The TQM Magazine, 3(1).
[2] Beecroft, G.D. (2000). Cost of quality, quality planning and the

bottom line. IIQP Newsletter.

[3] Brannstrom-Stenberg, A., & Deleryd, M. (1999). Implementation of
statistical process control and process capability studies: requi-
rements or free will? Total Quality Management, 10(4-5), 439-446.

[4] Chepujnoska, V., & Mitreva, E. (2008). Methodology for opti-
mization of the quality costs. Economic development, 1(1), 45-56.

[5] Carr, L.P. (1995). How Xerox sustains the cost of quality. Strategic
Finance, 77(2), 26.

[6] Carr, L.P., & Tyson, T. (1992). Planning quality cost expenditures.
Strategic Finance, 74(4), 52.

[7] Carr, L.P. (1992). Applying cost of quality to a service business.
Sloan Management Review, 33(4), 72.

[8] Crosby, P.B. (1989). Let's talk quality: questions you always
wanted to ask Phil Crosby. McGraw-Hill.

[9] Deming, W.E. (1996). How to go out of the crises. PS Grmeč,
Beograd, 30.

[10] Juran, J.M. (1978). Japanese and Western Quality-Contrast.
Quality Progress, 11(12), 10-18.

[11] Kondo, Y. (1995). Companywide quality control: its background
and development. 3A Corporation.

[12] Mitreva, E. (2011). Model-integral methodology for successful
designing and implementing of TQM system in Macedonian com-
panies. International Journal for Quality Research, 5(4), 255-260.

[13] Mitra, A. (2016). Fundamentals of quality control and improvement.
John Wiley & Sons.

[14] Mitreva, E., Taskov, N., & Angeleski, M. (2015). Approaches for the
Advancement of Business Processes in a Company that Deals
with Graphic Production. Actual Problems of Economics, 6(168),
190-201.

[15] Mitreva, E., & Filiposki, O. (2012). Proposed methodology for im-
plementing quality methods and techniques in Macedonian com-
panies. Journal of Engineering & Processing Management, 4(1),
33-46.

[16] Mitreva, E., Cvetkovik, D., Filiposki, O., Taskov, N., & Gjorshevski,
H. (2016a). The Effects of Total Quality Management Practices on
Performance within a Company for Frozen Food in the Republic of
Macedonia. TEM Journal, 5(3), 339-346.

[17] Mitreva, E., Angelovski, G., Filiposki, O., Taskov, N., &
Gjorshevski, H. (2016b). Optimization of Business processes in
Airport Services Company in Macedonia using the TQM
Philosophy. TEM Journal, 5(4), 507-514.

[18] Nitin, S., Dinesh, K., & Paul, S. T. (2011). TQM for manufacturing
excellence: Factors critical to success. International Journal of
Applied Engineering Research, 2(1), 219.

[19] Stoiljković, V., & Uzunović, R. V. Majstorović, V. (1996). Q-tools,
CIM College, The Faculty of Engineering Nis.

[20] Shepherd, N. (1998). Quality measurement and the competitive
advantage. Journal of Strategic Performance Measurement, 2(3),
22-30.

[21] Wheelwright, S.C. (1998). 10 Japan-where operations really are
strategic. Japanese Business, 1(4), 181.

[22] Yasin, M.M., Czuchry, A. J., Dorsch, J. J., & Small, M. (1999). In
search of an optimal cost of quality: an integrated framework of
operational efficiency and strategic effectiveness. Journal of
Engineering and Technology Management, 16(2), 171-189.

[23] Youde, R.K. (1992). Cost-of-quality reporting: how we see it.
Strategic Finance, 73(7), 34.

[24] Zairi, M. (1999). Managing excellence: policy and strategy. The
TQM Magazine, 11(2), 74-79.

QUALITY
access to success Vol . 19 , No. 162/February 2018



56

QUALITY MANAGEMENT

1. Introduction

It may be claimed in general that quality assessment is a
systematic examination of the extent to which an entity is capa-
ble of meeting specified requirements (Lovelock, 1996; Veber,
2002). Quality of a product or a service means the compliance
with the requirements. Assurance thereof is a controlled process
involving people, production or service systems, as well as
supporting tools and methods, it is thus measurable using the
STN ISO 9000-9004 standards (Montgomery, 2008; Terek &
Hrnčiarova, 2004). The quality system includes everything that
affects the product or service quality. It is a long-lasting process
that should eventually lead to reduced costs, reduced risks,
increased labour productivity, production (provision of services)
reliability assurance, and clear specification of responsibilities.

Firms use quality measures not only as indicators of quality
for attributes that are of particular importance to customers
(Andreassen 1995; dell’Olio et al., 2010) or in need of service
improvements (Homburg & Rudolph, 2001; Fornell, 2001) but
also as performance metrics for determining the compliance with
performance-based quality contracts (Becker & Albers, 2016).

A service is defined as an activity or series of activities of
more or less intangible nature that normally, but not necessarily,
take place in interactions between a customer and service em-
ployees and/or physical resources or goods and/or system of
the service provider, which are provided as solutions to custo-
mer problems (Grönroos, 1990).

The quality of a service is a significant determinant of the
transport demand (Berežný & Konečný, 2017; Chica-Olmo et
al., 2017, Mojžiš, 2003). The transport service quality is the
ability to meet the needs of a particular customer, playing a
crucial role in the formation and assessment of competitiveness
(Konečný, 2015; Lovelock, 1996; Išoratie, 2005; Krasnyanskiy &
Penshin, 2016).

Many authors (e.g., Grönroos, 1988; Parasuraman et al.,
1985) claim that the perception of a service quality is a result of
the comparison of consumer expectations and the actual

perception of service performance.
The quality of a transportation process is affected by ob-

jective and subjective factors. Subjective factors (dispatcher,
driver, vehicle, etc.) may be affected, regulating thus their impact
on the transport quality. Objective factors (natural disaster, traffic
jam, car accident caused by another traffic participant, etc.) are
unaffectable. It is only possible to determine measures to be
taken in the case that the above factors affect the transportation
(Šulgan et al., 2008).

The work (Eboli & Mazzulla, 2008) empirically demonstrated
the existence of two categories of attributes (basic and non-
basic) from the preferences showed by users. Basic attributes
compromise the quality when their level is low (e.g., punctuality,
frequency, service coverage) and non-basic attributes (e.g.,
cleanliness, driver courtesy) are considered to be the secondary
service characteristics, affecting the quality if they are present
but not compromising it if they are absent.

When assessing the competitiveness of transport services,
the following quality criteria should be considered: culture of
service of passengers, necessary facilities on the way, speed
and timeliness in delivering goods, safety of goods, expansion
of package of services, forwarding service, and so on (Išoratie,
2005; Krasnyanskiy & Penshin, 2016; Štetinova, 2006;
Ližbetinova & Ivanková, 2011).

Constant improvement of transport services is becoming one
of the key competitive advantages on the global market; for an
organisation it therefore represents a strategic point, potentially
influencing its overall situation.

2. Methods
2.1. Transport quality assessment method

The assessment of transportation systems may be carried
out while applying several methods – AHP (Ambriško et al.,
2015), DOE (Ambriško & Marasová, 2017). The assessment of
the quality of a transport service provided by a particular
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company may be carried out while applying several methods
(Šulgan et al., 2008): the method of determining the relative
weights of quality criteria (parameters), a survey about
customers’ requirements for transport quality, the quadrant
analysis, etc. Out of these methods, we will focus in more details
on the method of determining the relative criterion weights. A
simplified procedure thereof is presented in Figure 1.

When determining transport quality criteria (parameters), it is
advisable to use customer questionnaires. A carrier, a dis-
patcher, or a quality manager (depending on the organisational
structure of a particular transport company, duties and powers)
assigns certain points or a point range (PR) to individual criteria.
This step is important for the determination of the extent to
which a criterion was met within the performance of a particular
transport.

There are several approaches to the determination of
relative weights of quality criteria importance. The determination
of relative weights using the pairwise comparison is based on
the determination of the relationship within each pair of criteria.
This method facilitates the determination of superiority or
inferiority of a single criterion (Fotr et al., 2010, Šubrt et al.,
2011). An advantage of the Saaty’s method is that it facilitates
the determination not only of the criterion preference (its supe-
riority or inferiority), such preference may also be underlined by
a particular score (Saaty, 2008).

The indicator of the ideal quality of transport services Qideal
is characterised by the relation

where
n is the number of quality criteria and vi is the relative weight

of importance of the ith criterion. Value qi,ideal is the ideal point
score of the qi,ideal criterion and represents the maximum score
value of meeting the criterion within the point range PRi. The
formula νiq i,ideal represents the ideal value (score) of the ith
transport criterion.

The indicator of the real (actual) quality of transport services
Qreal provided by an organisation is characterised by the relation

where

n is the number of quality criteria and vi is the relative weight
of importance of the ith criterion. Value qi,real is the real point
score of the ith criterion and represents the extent to which a
criterion is met within the point range PRi. It is affected by the
performance of a particular transport and by the extent of
meeting the requirements. It can be determined, for example, by
a carrier, dispatcher, or a quality manager. Points should be
assigned objectively, it is thus important to determine a key for
assigning points to individual criteria and incorporate such key
into the company’s by-laws which will be binding when
assessing the transport quality. The formula νiq i,real represents
the real value (score) of the ith criterion of transport quality.

The relative transport quality index QI can be expressed by
the relationship

where
QI represents the percentage of quality of a particular

transport Qreal out of the ideal value of transport quality Qideal.
The QI index helps to identify to what extent the quality of a
particular transport service approaches to the ideal state.

2.2. The Saaty’s Analytic Hierarchy Process (AHP)

The Saaty’s method, the Analytic Hierarchy Process (AHP),
is currently one of the best known and most frequently used
multiple criteria decision-making methods. It enables an
investigator to consider all elements affecting the analysis result,
connections between them, and intensity of their interactions.
The investigator can thus divide complex problems into smaller-
scale problems, assign respective criteria thereto, and arrange
them in a hierarchy containing several levels, ach one com-
prising several elements. The highest level contains only one
element – the goal of the evaluation and of the analysis (Saaty,
2008; Fotr et al., 2010, Fiala et al., 1994; Šubrt et al., 2011).

The AHP method uses the pairwise comparison method to
identify preference relations of criteria pairs. The pairwise
comparison is carried out using the recommended basic point
scale (Table 1).

Values 2, 4, 6, and 8 may be used for a more detailed
differentiation of sizes of criterion pair preferences.
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Figure 1. Transport service quality assessment procedure
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The application of the Saaty’s method is based on the
creation of the Saaty’s matrix S. The matrix elements sij (i, j =
1,2,…,n) represent the estimated percentages of weights of n
criteria (how many times one criterion is more important than the
other one). For the S matrix elements it applies that

consequently

Criterion weights may be identified, for example, by an exact
approach based on the calculation of eigenvalues and eigen-
vectors of the Saaty’s matrix or by normalised geometric means
of lines in the Saaty’s matrix.

In the case of the exact approach, criterion weights are
identified using the w eigenvector, corresponding to the maxi-
mum eigenvalue λmax of the Saaty’s matrix S which can be
calculated using the equation

where I is the unit matrix of the nth order and 0 is the zero
matrix.

The weight of the ith criterion νi is calculated using the
formula

To make a correct decision, it is required to adhere to the
consistency principle when assigning importance to individual
criteria. If this consistency requirement is not met, an assessor
should reconsider their criteria evaluation and adjust the signifi-
cance matrix to increase its consistency. The analysis of criteria
consistency will be carried out using the consistency index CI or
the consistency ratio CR

where
RI (random index) is the average consistency index with the

values listed in Table 2. The matrix is sufficiently consistent, if
CI < 0.1, or if CR < 0.1.

3. Result and discussion (Case study)

When assessing the quality of transport services, or when
choosing from several offers, price is usually the most frequently
applied criterion. However, there are other quality criteria, or

parameters, which cannot be regarded as less important (in
some cases they are even more important) than the price.
Important aspects to be considered include, for example, tran-
sport duration and reliability, packaging method, flexibility, acce-
ssibility, proficiency, etc.

3.1. Determination of relative criterion weights

Transport service quality assessment criteria were deter-
mined by experts from the Institute of Logistics, Industry and
Transport, the Faculty of Mining, Ecology, Process Control and
Geotechnology of the Technical University of Košice. The most
important criteria are listed in Table 3.

The resulting Saaty’s matrix S is

Eigenvalues λ are calculated using the equation

The maximum eigenvalue of the criteria, corresponding to
the Saaty’s matrix S, is λmax = 7.588. The eigenvector of the
criteria appertaining to value λmax = 7.588 is

By transforming the eigenvector w into a normed eigenvec-
tor we will obtain vector v containing the components deter-
mining the weights of individual criteria

Resulting criteria weights are listed in Table 4. The evalua-
tion results indicate that criterion C1 has the highest weight
(ν1 = 0.299). The order of importance of transport service quality
criteria is as follows: C1>C3>C2>C4>C6>C5>C7.
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Table 1. Saaty’s point rating scale
Number
of points Explanation

1 Criteria are equally important.

3 The first criterion is slightly more important than the
second one.

5 The first criterion is strongly more important than the
second one.

7 The first criterion is demonstrably (very strongly) more
important than the second one.

9 The first criterion je absolutely (extremely) more
important than the second one.

(4)

(5)

(6)

(7)

(8)

Table 2. RI index values

n 3 4 5 6 7 8 9 10
RI 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

Table 3. Criteria for high-quality transport service performance

Criterion Criterion type
C1 Undisturbed transported goods
C2 Adherence to the required delivery date and time
C3 No accident during the transport
C4 No vehicle failure during the transport
C5 Driver (reliability, courtesy, language skills)
C6 Communication between a carrier and a customer
C7 Other (e.g., vehicle type and appearance, dirt rate, etc.)

Table 4. Resulting criterion weights
Criterion Weight Weight (%) Order
C1 0.299 29.9 1.
C2 0.166 16.6 3.
C3 0.272 27.2 2.
C4 0.136 13.6 4.
C5 0.036 3.6 6.
C6 0.071 7.1 5.
C7 0.020 2.0 7.
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The consistency index CI, or the consistency ratio CR, indi-
cates that the consistency requirements of the Saaty’s matrix
are met (CI = 0.098, CR = 0.074, for n = 7 the RI = 1.32) and the
criteria do not contradict.

3.2. Transport services quality assessment

In the following section we will monitor the quality of tran-
sport services provided by a particular transport company
operating in the field of national and international road tran-
sportation services in Slovakia. The values necessary for the
calculation of Qideal and Qreal are listed in Table 5. In this case,
a unified point range PRi from 1 to 5 was chosen for all the cri-
teria, whereas value 5 means the highest importance of meeting
the examined ith criterion.

The value of the quality of an ideal (or a real) transport ser-
vice is calculated using formula (1) or formula (2). It applies that
Qideal = 4.900 or Qreal = 3.935. The relative transport quality
index QI is determined using the formula (3)

Considering the transport service quality assessment, we
can state that the examined selected transportation company
meets the quality requirements in 80.31%.

4. Conclusion

The quality of transport services is affected by several fac-
tors contributing to how the quality of a service is perceived as
a whole. Particularly from this point of view it is necessary to
define all important indicators (criteria) affecting its quality. At
present, analyses and assessments thereof are more and more
frequently carried out while applying multiple criteria decision-
making and quality assessment methods. These methods faci-
litate the determination of the most influential indicators, repre-
senting the most efficient way how to increase the quality of
transport services.
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Table 5. Transport services quality assessment

i Criterion PRi νi qi,ideal νi qi,ideal qi,real νi qi,real

1 P1 5-1 0.299 5 1.495 4 1.196
2 P2 5-1 0.166 5 0.830 4 0.664
3 P3 5-1 0.272 5 1.360 4 1.088
4 P4 5-1 0.136 5 0.680 3 0.408
5 P5 5-1 0.036 5 0.180 4 0.144
6 P6 5-1 0.071 5 0.355 5 0.355
7 P7 5-1 0.020 5 0.100 4 0.080
Sum 1.000 35 4.900 28 3.935
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1. Introduction

The purpose of this article is to analyze the state of the
corporate sector of the Russian economy on the basis of quality
evaluation of corporate governance and to create the list of
tasks that could be solved with the help of innovative approach
and thus increase the effectiveness of strategic and operational
management of Russian companies and the entire Russian eco-
nomy striving for sustainable development.

The relevance of the study is determined by the basic role of
the quality of corporate governance as the dominant factor
determining the exchange rate dynamics of shares of any issuer.
Even if the company manages to make good profit, its investors
can remain wary of its securities. This can happen for a very
simple reason: all the achievements in the field of economic
indicators can be undermined by low-quality corporate gover-
nance. As a result, companies earn money for their share-
holders, but some of them (the minority shareholders) do not get

any benefit from this. In this regard, the corporate sector has to
take advantage of new solutions that will eliminate the known
problems in corporate governance and open the way for
competitive development in the national market and in the global
economic space.

2. Methods

In conducting the study, the authors synthesized theoretical
and methodological approaches to organization of corporate
development, improvement of corporate activities in stable con-
ditions of national economies, improvement of the quality of
corporate governance, outlined in the works of foreign (Mendell
S., Mallin C., Ennis D., Goffin K., Kanji G.K., Koners U., Santo
B.) and domestic (Asaul A.N., Belikov I.V., Vinslav Y.B.,
Ivashkovskaya I.V.) scientists. To formalize and summarize the
results of the study, the methods of comparative and abstract-
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Abstract

The article actualizes the need to improve the quality of corporate governance in the corporate sector of the Russian
economy based on public joint stock companies with state participation. It also defines the role of the quality of
corporate governance at the level of companies and the economy in general. Then it shows the backlog of corporate
governance practice in companies with state participation as compared to the listed companies in the field of
information disclosure, government and administrative performance, corporate social responsibility, ensuring the
rights of shareholders. The authors of the present article analyze the results of an independent quality evaluation of
corporate governance, focusing on implementation of the basic recommendations of the Corporate Governance
Code of 2014. Then the article addresses the main aspects of corporate governance relating to the ownership
structure and characteristics of shareholders' activity; information support for shareholders' general meetings;
activities of the boards of directors; effective dividend policy and the role of the board of directors; auditing and
internal control; remuneration of members of the board of directors and management board; assessment of investors'
perception of the quality of corporate governance. The authors conceptualize new content on the agenda for the
board of directors – examining priority activities and topical issues, the answers to which require innovative solutions
given the onset of the fourth industrial revolution and technification of economy. The article also describes new
formats of the board of directors’ practices. In the end, it is concluded that it is necessary to use an innovative
approach to improve the quality of corporate governance, which should become a powerful engine of growth for the
Russian economy.
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logical analysis, along with the general, formalization, inductive-
deductive and statistical methods were used.

As part of the study, the authors have analyzed expert
assessments and results of empirical studies conducted by
Russian scientists and economists: by the Central Bank of the
Russian Federation (Central Bank of the Russian Federation,
2017), by the Russian Institute of Directors with the participation
of the Moscow School of Management "Skolkovo" and the su-
pport of PJSC Sberbank and JSFC Sistema (Russian Institute of
Directors, 2015) and the Association of professional investors in
partnership with the Laboratory for Research in Business Co-
mmunications, Higher School of Economics (Association of
Professional Investors, & Laboratory for Research in Business
Communications, Higher School of Economics, 2017).

However, the issues related to improving the quality of cor-
porate governance and the effectiveness of corporate gover-
nance institutions’ activities, formation of institutional environ-
ment for corporate development, construction of strategies for
the behavior of corporate governance participants, including
those in the field of innovative solutions in business mana-
gement, still remain the priority in the agenda of scientific
discussions and economic forums in Russia (held with the parti-
cipation of all interested parties) and require theoretical
reflection and clarification.

3. Results

3.1. The role of the quality of corporate
governance in sustainable development
of the Russian economy

The issues of the governance efficiency of state-owned
public companies constantly remain the focus of attention and
the priority of the country's leadership. The quality of corporate
governance is an important tool for ensuring the sustainability of
companies and their long-term successful development (Dahl-
gaard-Park, 2011). With the decline of possibilities of the "rental"
economy, the quality of the companies' management and the
corporate governance become the most important issues. Their
effectiveness becomes the main source of the capitalization and
competitiveness of companies and, as a result, of the national
economy.

Particular attention to efficiency and quality of corporate
governance of joint-stock companies is attributed to a number of
interrelated external and internal factors. External factors are
connected, first of all, with the continuing effects of the economic
crisis and the volatility of the global economy, along with the
geopolitical conditions that have become external constraints in
2014. In the conditions of technological modernization of the
economy, investment restrictions and the challenge of entering
the global space as competitive economic entities, the majority
of domestic companies have exhausted all the opportunities for
catching-up growth of the national economy and found them-
selves in a situation of searching for new growth points and
finding new instruments for long-term sustainable development.
These processes impose the issues of "responsible" develop-
ment of the Russian public corporate sector, optimization of
business processes with the use of innovative solutions
(Sawhney et al., 2006) and transition to the definition of strategic
and long-term development programs. This is important in the
context of interaction with investors who need clear under-
standing of the company's strategic orientations (Mendell, &
Ennis, 1985), along with unshakable conviction in non-violation
and protection of their rights – all this can be achieved exclu-
sively through improving the practice of corporate governance.

The overall state of the Russian economy is largely
determined by infrastructure companies that occupy the
monopoly or leading position in their industry in Russia, or at
least are the key players in their segment of the market. These

companies fulfill, among other things, an important social role of
being a source of the federal budget revenue via increasing the
dividend flow, proceeds from possible privatization, and of being
a driver for the domestic market development through the
possibility of investing (including by non-state pension funds) in
their shares (Ivashkovskaya, 2008).

However, the practice of corporate governance shows
(Russian Institute of Directors, 2015) that on a number of
aspects state companies give way to companies without state
participation (Figures 1-4).
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Figure 1. The dynamics of corporate governance practice
in ensuring the rights of shareholders (%)

Figure 2. The dynamics of corporate governance practice
in terms of government and administrative performance (%)

Figure 3. The dynamics of corporate governance practice
in terms of information disclosure policy (%)

Figure 4. The dynamics of corporate governance practice
in relation to corporate social responsibility (%)

State companies

Companies with listing
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The most significant gap was revealed in terms of infor-

mation disclosure (-10%), to a lesser extent – in the field of
government and administrative performance (-4%), corporate
social responsibility (-3%) and ensuring the rights of share-
holders (-1%). These results do not correspond to the role
played by state-owned companies in the Russian economy.
Public joint-stock companies (hereinafter – PJSC) with state
participation, due to their specific weight in the Russian eco-
nomy, should become a kind of "headliners" for the Russian
financial market, setting benchmarks for other market parti-
cipants. Therefore, the improvement in the quality of corporate
governance in PJSCs with state participation (Asaul et al., 2006)
will inevitably lead to positive impact on improvement of stan-
dards and corporate governance practices in other domestic
companies, regardless of the form of their ownership, and would
enhance the investment attractiveness of the national market.

In this regard, the issues of protecting shareholders' rights;
adoption of a well-considered development strategy correspon-
ding to the real conditions and accompanied by constant
monitoring of its implementation indicators; increasing the role of
the board of directors and improving the effectiveness of its
work; formation of effective risk management systems and pre-
vention of conflicts of interest; adoption of principles of remu-
neration policy for the company's top management are being
updated.

3.2. The results of independent quality
assessment of corporate governance

To evaluate the quality of corporate governance, let us turn
to the study conducted by the Association of Professional Inves-
tors in cooperation with the Laboratory for Research in Business
Communications of the Higher School of Economics. This study
can be considered as an independent assessment of the quality
of implementation of the main recommendations of the Code of
Corporate Governance (approved by the Government of the
Russian Federation on February 13, 2014) in the largest natio-
nal companies with the participation of the state. This Code was
also approved by the Board of Directors of the Bank of Russia
and recommended for use by joint stock companies, the secu-
rities of which were admitted for trading. Subsequently, the
Russian government has decided to grant priority to the
implementation of the Corporate Governance Code in 13 PJSCs
with the participation of the state (Order of the Government of
the Russian Federation No. 91-r dd. January 23, 2003). These
companies were included in the survey sample: PJSC ALROSA,
Public Joint Stock Oil Company Bashneft (PJSOC Bashneft),
PJSC Gazprom, PJSC Rosneft, PJSC Rostelecom, PJSC Sber-
bank, PJSC Federal Grid Company of Unified Energy System
(PJSC FGC UES), PJSC Aeroflot, PJSC VTB BANK, PJSC
United Aircraft Corporation (PJSC UAC), PJSC Rosseti, PJSC
RusHydro, PJSC Transoil.

The main objective of the present study was to assess the
characteristics of corporate governance systems of the PJSCs
based on analysis of public disclosure documents and the
results of meetings with the members of the board of directors
/PJSC supervisory board: chairmen of the audit and/or perso-
nnel and remuneration committees, with independent directors.

We will analyze the main results of the study illustrating the
quality of corporate governance in large PJSCs with state
participation.

With regard to evaluation of activity of minority shareholders,
the experts have revealed fairly low overall activity in terms of
voting at the annual general meetings of shareholders (on
average no more than 15-30% of free-float). As shown by the
analysis of the votes of international investors, in 2016 many of
them have abstained from voting on all PJSCs (an exception
was made for Sberbank), which can be explained by the
complexity of the overall geopolitical situation and their turbulent
attitude to the Russian market. But considering the active par-

ticipation of international investors in voting at the extraordinary
shareholders' meetings, regarding the quorum for the most
important issues in 2015-2016, there were no significant
problems with the voting of minority shareholders. Another very
significant finding concerns the initiative of minority sharehol-
ders and their readiness to systematically exercise their rights,
including nominating candidates, submitting proposals to the
establishment of agenda and subsequent voting at the general
meetings of shareholders. And this aspect – according to the
survey of the Russian and international institutional and portfolio
investors – was recognized as one of the most important
aspects of corporate governance.

Independent directors, whose competence fully meets the
requirements of the Corporate Governance Code and the
Moscow Stock Exchange, were nominated and elected by the
state in less than 50% of the companies surveyed (ALROSA,
Bashneft, Oil Company Rosneft, Rostelecom, Rosseti, FGC
UES). The recommendation of the Code on the minimum num-
ber of independent directors in the board of directors is not less
than 1/3 of the total number of seats. Bashneft, Rosseti and
FGC UES meet the softer listing requirements (at least 3 inde-
pendent directors). In case of Rosneft, the state does not ensure
the election of 3 independent directors, while in other companies
(Gazprom, UAC, RusHydro and Transneft) only a few members
of the Board of Directors meet the criteria for independence.
Thus, the responsibility for the formation of the board of
directors that does not meet the best practices of corporate
governance, is borne primarily by the controlling shareholder,
along with the minority shareholders, if the level of their owner-
ship of the local shares (in practice not less than 0.3-0.4%)
allows them together with other shareholders to consolidate 2%
of voting shares and nominate a truly independent director. In
this regard, the state and the boards of directors should pay
special attention to ensuring an adequate level of discussion of
candidates, using an objective assessment of their personal
qualities and the performance results carried out by either inde-
pendent directors within the framework of self-assessment, or, if
necessary, by external consultants.

The analysis of information support for the general meetings
of shareholders has allowed us to state several most frequently
encountered shortcomings, including the following:

� limited information on candidates for the board of direc-
tors and the shareholders forming the shareholders'
assembly meeting;

� lack of information on the results of tender procedures for
the selection of the auditor, members of the audit team
and changes it had proposed;

� it is difficult to understand (in terms of content and the
need for corrective amendments) the form of amend-
ments’ submission to the documents of the joint-stock
company, the inability to compare the existing and pro-
posed versions of documents;

� superficial justification of distribution of profit by the board
of directors, considering its linking with the company's
dividend policy, practice of investment and the basic
parameters the effectiveness;

� lack of full justification of conclusion feasibility and the
essential conditions of transactions with interest sub-
mitted for shareholder approval;

� poor quality of information disclosure in the annual report
on a number of the company's activities.

The identified shortcomings serve as a barrier to formation of
an informed shareholder's opinion on issues included in the
agenda, since they do not provide prompt receipt of the nece-
ssary explanations.

The results of the survey of investors on the importance of
meetings of the board of directors with shareholders clearly
show the priority for international investors and significance for
Russian management companies of an efficiently operating
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board of directors accountable to shareholders.
Comparative analysis of the dividend policy in Russia and

abroad showed that in practice, when forming dividend policy,
foreign analogue companies primarily focus on the share-
holder's profitability comparable with that of the analogue
companies, both for preferred and ordinary shares. Wherein, no
similar approach in the Russian companies with state par-
ticipation has been identified. Best practices of the Russian
dividend policy should be considered the desire to pay at least
35% (ALROSA and Rosneft) of the consolidated profit under
International Financial Reporting Standards, including the
existing restrictions and amendments (Bashneft, Aeroflot, VTB).
Still there is no actualized dividend policy (Gazprom, RusHydro,
FGC UES) under the current decree of the Government of the
Russian Federation dated May 29, 2006 No. 774-r and the
Methodological Recommendations for the development of
dividend policy in joint stock companies with state participation.
Only a limited number of companies have disclosed their
specific approach to calculating the basis for determining divi-
dends, including the investment costs and other restrictions
(Aeroflot, Gazprom, and Rosseti). None of the companies dis-
close their approach to the distribution of profits on investments,
despite the relevant indication in the decree No. 774-r. In fact,
this indicates the distribution of dividends on the residual
principle, despite the contrary international experience. Only
one company (Rostelecom) has chosen free cash flow as a
base for calculating dividends (which is quite common in the
international practice), with a share of dividend payments close
to the foreign practice (75%).

Due to this, even considering the significant increase in
dividend payments by PJSCs based on the results of 2015
under the Government's demands, in most analogous compa-
nies payout ratio (average dividend payout ratio for the year in
relation to consolidated profit) remains on average higher than
in Russian PJSCs. At the same time, in 2015 in a number of
PJSCs, the payout ratio gap was rather significant (Gazprom –
by 2-3 times, UAK – by 7 times, Rosneft – by 1.8-2 times,
Transneft – by 10 times). An increase in payments by Russian
companies (compared to the analogues) is observed only in
Rostelecom (by 1.5-3 times), as well in a number of Russian
banks, for example Sberbank, which has outgrown its analo-
gues in payments by 1.5-2.6 times, and lags behind the other
two banks given in the study by 2-3 times.

Thus, PJSCs' dividend policy and practice need further
harmonization with the state as the main shareholder and with
the international practice. In this aspect, it is necessary:

� to update the internal documents regulating the dividend
policy, in accordance with the decree of the Government
of the Russian Federation dated May 29, 2006 No. 774-r;

� to intensify the participation of the board of directors
(strategy committee) in developing and submitting to the
major shareholder initial offers and recommendations in
the area of profit distribution and, if necessary, proposing
amendments to the company's charter;

� to actively use benchmarking technologies and increase
the focus on the dividend yield;

� the state itself should review the dividend yield of the
controlled companies, encouraging greater involvement
of the board of directors in the process of forming pro-
posals for the distribution of profits.

The study of the nature of interaction of the board of direc-
tors with external auditors made it possible to reveal two existing
problems. The first one relates to a rather low degree of
communication of the members of the audit committee/
members of the board of directors (with the exception of Aeroflot
and Bashneft) with external auditors both on the issues of the
present and the former auditing with the observations formed
and on the selection of auditors and organization of the open
tender procedure. The participation of the board of directors or

the audit committee in the organization/selection of auditors is
extremely important for the corporate governance system in
terms of correct positioning of the board of directors as a key
customer (since they represent shareholders' interests). The se-
cond problem is related to the orientation of several companies
towards the minimization of the costs of service provided when
selecting the auditor, whereby regional auditors displace the
international competitors.

According to experts, insufficiently effective corporate
practice of internal audit can be identified by the following signs:

� lack of authority of the board of directors to approve the
budget and (or) the remuneration of the head of the
internal audit unit, and in some cases (UAC, Transneft)
the complete absence in the charter of explicitly pre-
scribed powers of the board in relation to the head of the
internal audit unit;

� confusion of the functions of internal audit and internal
control due to the fact that they are not separated by the
current documentation;

� lack of detail of the internal audit powers regarding the
inspection process in the presence of a detailed descrip-
tion of its other powers;

� in some cases, the board of directors neither considered
the main internal audit document – the report on the
performance of the internal audit function – nor conside-
red or adopted a plan with the proposed adjustments;

� the "hotline" (information system) is closed only to inter-
nal control services without parallel reporting of signi-
ficant violations to the internal audit service and the audit
committee;

� the board of directors (the audit committee) pays no
attention to certain issues of the organization's effective-
ness, "hotline" operation and the system of prevention
and management of conflicts of interest;

� the basic document of the internal audit has not been
updated over the past few years;

� poor quality of information disclosure about the internal
audit unit.

At the same time, experts have also identified positive
practice of internal audit:

� presence of a powerful internal audit unit, consisting of
several divisions (banks, Bashneft, Rostelecom);

� wide and detailed powers of internal audit in the compa-
ny's documents that fully comply with the recommen-
dations of the Corporate Governance Code, including
with regard to inspection process (Sberbank);

� approval by the board of directors (audit committee) of
the heads of the structural divisions of the internal audit
unit (Rosseti, FGC UES);

� parallel, independent report of the "hot line" on possible
violations to the audit committee (Aeroflot) or obligation
to inform the unit of the internal audit on the results of
inspections of reports by the internal control unit;

� regular meetings with the internal audit department held
by the audit committee;

� large number of issues dealt with by the audit committee
primarily at internal meetings.

The most inclusive and profound system of internal control
and risk management is expected to be created in banks
(Sberbank, VTB Bank).

The range of shortcomings of corporate governance related
to internal control and risk management identified in the re-
search process include:

� possible shortcomings and flaws in the internal audit
system creating risks for the effectiveness of internal
control;

� the annual report does not disclose the company's
assessment (by the audit committee) of the effectiveness

QUALITY
access to success Vol . 19 , No. 162/February 2018



64

QUALITY MANAGEMENT
of internal control;

� documents on prevention and management of conflicts
of interest and anticorruption policies contain general,
formal and insufficiently detailed standards; the approved
documents are not disclosed on the company's website.

The board of directors of some companies does not consider
the reports on risk management (or considers them irregularly).

Positive practices of internal control and risk management
identified in the research process include:

� automated verification of the company's top manage-
ment and senior management declarations, wide cove-
rage of audits (RusHydro);

� approved requirements in relation to counterparties in
the procurement system for the disclosure of ownership
chains, the requirement not to involve questionable orga-
nizations to fulfill the obligations;

� presence of the detailed documents on the prevention
and management of conflicts of interest and anticorrup-
tion policies, disclosure of the company's documents on
the official website (Sberbank);

� participation of the board of directors and committees in
identifying and monitoring key risks;

� participation of the personnel (remuneration) committee
and the board of directors in determining the bonus pay-
ment for risk managers (Rostelecom).

Comparative analysis has shown that in recent years the
level of dividend payments of Russian public companies with
state participation has equalized, and in some cases (Gazprom,
Transneft, Bashneft, Sberbank) even outperformed the similar
indicator of large European companies, being surpassed only by
the US and Canadian companies (Leuz et al., 2003). At the
same time, in some PJSCs (RusHydro, Rosseti, and FGC UES)
the remuneration steadily tends to 0. In the course of the survey,
independent directors of a number of PJSCs pointed to the
discrepancy between the amount of remuneration and the fact
that it does not allow the involvement of directors who could
concentrate primarily on professional work in the board of
directors without considering the income at their main place of
work or considering the possibility of exclusively working as a
member of the board of directors.

To evaluate the perception of investors of the quality of
corporate governance in the surveyed PJSCs, we have
conducted a survey among institutional and portfolio investors.
The object of evaluation was the corporate governance in each
company (on a five-point scale: 1 – "very bad", 5 – "very good")
(Table 1). The companies were compared in terms of their
international experience of interaction with other companies,
including with the conditional analogue companies.

On the whole, the survey data confirm the main charac-
teristics of the level of corporate governance identified in PJSCs.

It is important to note that the results presented above reflect
the perception of the quality of corporate governance by inves-
tors in general. Their opinion can be influenced mainly by the
following aspects: corporate actions, disclosure of information
(Henderson, & Fredrickson, 1996), quality of the company's
interaction with investors and historical relations with share-
holders (the so-called "track record", which investors believe to
be one of the priority aspects in the survey conducted), financial
results and effectiveness of the management as a whole, the
actual dividend policy. The most significant are financial results,
dividend policy, the general attitude towards minority share-
holders and perhaps even other companies (for example, in
terms of acquisitions), as well as corporate policy to increase the
share capital, which investors consider the result of the integral
company's activity.

Such a structure of priorities is demonstrated, in particular,
by VTB Bank, which has a mature corporate governance system
and based on the reporting, fulfills many recommendations of
the Corporate Governance Code, though as perceived by se-
veral respondents, including representatives of international
investors, yields to a number of companies with comparable or
even lower formal level of corporate governance.

In addition, there are companies that the majority of the
respondents found difficult to evaluate in terms of the level of
corporate governance (UAC, Rosseti, and FGC UES), despite,
for example, a fairly good level of disclosure (Rosseti, FGC
UES). Most likely, in each case the reason is unique. As for
UAC, the liquidity of shares and the current structure of capital
are imperative. And as regards Rosseti and FGC UES, there is
also a large share of the majority shareholder, as well as an
element of the accumulated negative attitude towards the elec-
tric power transmission industry as a whole.

The worst companies in the list of investors (Gazprom,
Transneft), according to experts, really do have a huge potential
to improve their corporate governance system, which should not
be limited to the adoption of formal documents and requires
painstaking and long work at all major levels (shareholders,
board of directors, and management) to form corresponding
reputation and ultimately gain a fair assessment of its assets.

3.3. Relevant agenda for the board of directors
in the context of the formation of an innovative
economy

According to experts, one of the most significant tools for
overall government improvement (Kanji, 1990) in state-owned
companies is the new Corporate Governance Code, the
introduction of which was focused on the role and effectiveness
of the board of directors in public companies, since today, as
practice shows, they are not sufficiently integrated in the com-
pany's decision-making process, and the state cannot fully rely
on them in terms of corporate governance and control mana-
gement.

In the Western practice, the board of directors of a public
company, above all, performs the function of supervision of the
management activities (Mallin, 2012). This is predetermined by
history and is the result of corporate sector development –
resulting in the atomized ownership structure, delineation of
property and operational management in foreign companies,
development of senior management labor market. Russian pu-
blic companies are characterized by high concentration of
property. Major shareholders communicate directly with the
companies' management (if not being those top managers),
choosing it as a major partner instead of the board of directors.
As a result, boards of directors play a formal role in most
Russian companies (Belikov, 2017).

The hopes that Russian controlling shareholders will
significantly expand the real rights of the boards of directors to
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Table 1. Evaluation of investors' perception
of the quality of corporate governance

Company Very
poor Poor Satis-

factory Good Very
good

Not
sure

Average
rating

PJSC Sberbank 0 1 5 12 9 0 4.07
PJSOC Bashneft 0 2 6 11 6 2 3.84
PJSC ALROSA 0 0 11 9 5 2 3.76
PJSC Aeroflot 0 0 12 12 0 3 3.5
PJSC Rostelecom 0 6 8 8 0 5 3.09
PJSC RusHydro 1 5 11 6 0 4 2.96
PJSC FGC UES 0 6 6 5 0 10 2.94
PJSC Rosneft 2 3 18 3 0 1 2.85
PJSC UAC 0 5 8 2 0 12 2.8
PJSC Rosseti 1 6 6 3 0 11 2.69
PJSC VTB Bank 6 12 5 3 0 1 2.19
PJSC Gazprom 13 6 5 2 0 1 1.85
PJSC Transoil 17 3 3 2 0 2 1.6
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increase the market capitalization and attract minority investors
failed to materialize. The majority owners today no longer
believe in the growth of companies' capitalization, since the
Russian economy has lost its attractiveness for the Western
investors, while the domestic demand for investments has
decreased, and the opportunities for transferring control over
large Russian companies to foreign investors are limited for
political reasons. Legally, it is impossible to force the majority
shareholders to give real powers to the boards of directors, as
long as the existing superconcentration of ownership remains.
Legal pressure can only lead to companies imitating full ope-
ration of boards of directors.

Low quality of management in the Russian companies can
encourage controlling shareholders to increase the role of
boards of directors (Vinslav, 2010). Thus, according to various
studies held in 2015-2016, today the share of companies with
network management and flexible enterprise systems in the
world reaches 61%, in Russia – 36%. The world's leading
training programs meet strategic goals in more than 60% of
foreign companies, while in Russia this ratio falls below 40%.
Globally, in 42% of companies, development programs cover all
the managers up to the middle and lower levels, while in Russia
– only 18% (Central Bank of the Russian Federation, 2017).

In order to increase the authority of controlling shareholders,
the boards of directors need to gradually prove their mana-
gement value by offering new ways of professional management
development with an emphasis on non-standard approaches to
solving managerial problems (Reidenbach, & Robin, 1991).
Boards of directors should develop management practices, first
of all, in the sphere of strategic planning and increasing the
company's competitiveness. It should be noted that at the
meetings of the boards of directors the discussion of the com-
pany’s strategic development is often quite formal, attention is
paid mostly to the details, while the consistency of the com-
pany's strategy with the most important world and Russian
trends is rarely discussed. In this regard, it seems important to
determine the relevant agenda for the boards of directors of
Russian companies:

1. Priority should be given to the evaluation of a company's
business model, which primarily determines the effectiveness,
competitiveness and sustainability of the business. Members of
the board of directors together with the management should
formulate clear and accurate answers to the following questions:
What is the business model of the company on which the current
strategy is based? Does the company have all the necessary
key resources for the current business model? Does the com-
pany have business processes that create value for the
consumer, but which are difficult to replicate for the competitors?
How does the management and staff compensation system
correspond to the current business model? How do modern
trends affect the effectiveness of the business model: do they
strengthen or weaken it?

2. An important aspect of the board of directors' work should
be the assistance in evaluating the work of managerial board in
the management of innovations – both in creating their own
ones and in borrowing from the others (Santo, 2005). The
productivity of this type of activity will depend on success of the
joint search with the management of answers to such questions
as: Does the company have policy of analyzing other com-
panies' new products, services, procedures, processes, models
and ideas? What is being done in the company to build the
culture that encourages both creating new innovations and
borrowing other people's useful ideas? How does the motivation
system of management and personnel stimulate borrowing and
mastering of innovative products, services, procedures, proce-
sses, models and ideas?

3. Experiencing the onset of the fourth industrial revolution,
we cannot ignore such vital issue as assessing the impact of
new information technologies on business. In this aspect, po-
ssible areas for discussion are: 1) use of "large data" to obtain

new knowledge on the market and customer behavior; 2) use of
IT to integrate business processes, create new products and
services and new ways of delivery for end to end control of all
processes – from ordering, engineering and production to sales
and after-sales service; 3) use of IT to personalize customer
relations. General summary of the board of directors and mana-
gement – based on the study of the company's work and
experience of competitors (Seth et al., 2005) – should be formed
on such issues as: What is the economic value of centralized
storage and processing of business data of the company?
Which technologies have already been implemented by the
industry's leading enterprises in the world, in Russia, in the
region and what can be borrowed from their experience? What
is the volume of the company's resources and does it have
enough technical and organizational capabilities to implement
innovative technologies?

4. Maintaining the corporate image and strengthening the
business reputation – in a hypercompetitive struggle – encoura-
ges the board of directors, together with management, to seek
new forms of uniqueness of the business offer. For example, this
can be the formation of experience in creating stable positive
impressions (Kyj, 1987) from the interaction with the company
based on the use of new information technologies that help
creating personal offers for the mass consumer with prices close
to the standard offer (Koners, & Goffin, 2007).

The proposed list of demanded activities and list of topical
issues are not exhaustive for the board of directors, though they
outline the guidelines for its activities and will help it to become
useful for the company and for the controlling shareholder.

In the organization of the work of the board of directors, two
options can be identified. In accordance with the first and most
frequent option, it is expected to discuss mainly proposals for
the management of the company with the inclusion of questions
posed by the members of board. The second option is based on
the idea of forming an independent position of the board of
directors on the issues of its competence and responsibility
(considering the proposals of management), including the de-
velopment of joint proposals and various scenarios for decision
making. Several domestic companies switch to the second
option only on certain issues of the board of directors’ activity,
while others (ALROSA) constantly stick to this option showing
the best corporate practices. Since the work on the second
option is much less common than the first one, its construction
and dynamics cause much more meaningful interest in terms of
strategic nature of the board of directors.

The implementation or development of the practice of hol-
ding within a year 1 or 2 meetings of independent directors and/or
members of the board of directors with shareholders should
become an innovative solution for organizing the work of the
board of directors. The absolute majority of investors consider
such meetings of investors with independent directors without
the presence of management to be useful, while one-third of
respondents consider them "extremely useful" (Russian Institute
of Directors, 2015). Such a discussion format can convey to
investors (and/or state representatives) the directors' opinion of
the essential aspects of work of the board of directors and the
company's corporate governance system; draw a clear picture
of the activities of the members of the board, which in the end
will contribute to the formation of an informed shareholder's
negotiating position in the voting on the election of a new board
member. In addition, the majority shareholder represented by
the state will be able to convey its position to the members of the
board of directors on certain areas of activity important for
shareholders. Therefore, holding 1 or 2 meetings in the corpo-
rate season with the participation of government leaders
(members of the Government of the Russian Federation),
supervising companies and taking decisions on directives, will
allow building a more effective corporate governance system
with justified influence of the board of directors on strategic
decisions regarding the PJSC.
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4. Discussion

The Russian government, having proclaimed the task of
building an international financial center, is implementing targe-
ted actions to create a single depository, implement mandatory
IFRS (International Financial Reporting Standards) reporting for
a wide range of companies, and specify the dividend policy of
state companies. But at the same time, at lower levels, investors
often face neglection of this policy resulting in a decrease in
interest of the national investors in investment in the Russian
economy. It is the insufficiently high level of corporate gover-
nance and the lack of opportunities for investors to protect their
rights that pose a serious obstacle to achieving the goal: crea-
tion of comfortable business environment and encouraging
investment activity for the further development of the national
economy. This problem is caused by another contradiction: in
the presence of the advanced law "On Joint Stock Companies"
there are no Russian authorities which could properly interpret
its provisions and monitor its implementation. At the same time,
there is an understanding that with violation of investors' rights it
is impossible to build a truly strong economy and dramatically
improve the welfare of its citizens. This gives hope for the revival

of the tendency to improve corporate governance in Russian
companies. But for this, the authorities, issuers and investors
will have to make significant efforts in the sphere of improving
the corporate law and understanding the physical meaning of
the set standards.

5. Conclusion

In the context of the globalization of the world economy and
Russia's participation in the WTO, the key challenge is to in-
crease the competitiveness of the Russian integrated corporate
structures at the national and international levels. In these
circumstances, PJSCs with state participation should be the
drivers of economic development in Russia demonstrating the
best practices of corporate governance. An innovative approach
to solving the accumulated problems in the corporate sector will
strictly lead to improving the quality of corporate governance
and will become a powerful stimulus for the development of the
Russian economy and the Russian equity market, helping to
reduce the distance between domestic and the leading foreign
investment platforms.
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1. Introduction

A more dynamic business competition requires organization
to focus more on improving the effectiveness and efficiency of
the company. One of the methods performed by a company in
this era is by developing employment relationship to encourage
the employees in providing extra contribution to the organi-
zation. This trend has drawn the attention of the researcher to
find an individual behavior that is capable to reach the goal.
Recently, one of the individual behaviors receiving a special
concern from researchers is organizational citizenship behavior
(Le Pine, Erez, & Johnson, 2002; Lee, Kim, & Kim, 2013), inter-
preted as voluntary behavior of employees emerging without
being recognized by the formal reward system of the
organization (Organ, 1997). Borman (2004), for instance, had
noted that since its presence in 1980’s, more than 650 articles
have been published in the topics related to organizational
citizenship behavior.

The issue of the importance of establishing organizational
citizenship behavior has drawn the attention not only the re-
searchers, but also the practitioners, particularly, for organiza-
tions employing the high-skills employees (Russo, 2010).
Organizational citizenship behavior of the employees becomes
an interesting issue for the practitioners since ,empirically, the
individual with high organizational citizenship is able to devote
positive impact personally, including high performance rate and
reward, and has actual turnover, turnover intention, and low
absenteeism (Podsakoff et al., 2009). Organizationally, an indi-
vidual with high organizational citizenship is also able to devote
positive impact, including the enhancement of productivity,
efficiency, reduced cost and customer satisfaction, and decline
of unit-level turnover (Podsakoff et al., 2009).

Therefore, by developing banking industry in Indonesia –

industries requiring high-skilled employees (Demsetz, 1997) –
as research object; researcher proposes three variables in this
article, based on social exchange theory (Blau, 1964) is predic-
ted to be perceived as the benefit by the employees. Thus,
based on social exchange theory, the organization demands the
employees to provide an advantageous reciprocal. As stated by
Kanovsky (2004), organizational citizenship behavior is the most
proper means as the form of reciprocity. Moreover, organiza-
tional citizenship behavior concept is also closely related to the
exchange behavior concept defined by Blau (1964) as “the
voluntary actions of individuals that are motivated by the returns
they are, expected to bring and typically do in fact bring from
others”.

The structure of this article is started with the discussion of
the main concepts of the research consisting of psychological
contract, perceived organizational support, value congruence,
and organizational citizenship behavior, and is ended with the
role of the three variables on organizational citizenship behavior
from social exchange theory perspective. Furthermore, the dis-
cussion of development of hypothesis is presented. After the
brief discussion related to the method used in the research, the
result of the analysis and the discussion are described. Lastly,
the conclusion, the limitation, and the suggestion for the
upcoming research are explained.

2. Literature Review
2.1. Psychological Contract

Psychological contract is an individual perception about the
reciprocal responsibility between himself/herself and his/her
organization, in which employees possess conviction that the
organization has liability for them and vice versa (Shore &
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Tetrick, 1994). Furthermore, Shore & Tetrick (1994) argued that
the component of psychological contract is determined by the
employees’ objective in an employment relationship. The em-
ployees with orientation in developing their career with their
organization are likely to focus on psychological contract prio-
ritized in a shared-responsibility. On the other hand, employees
with a short-term orientation would only be interested in
relationship unconcentrated on the career building in organi-
zation. Freese et al, (2011) concluded in his research that the
effectiveness of psychological contract is determined by the
extent of organization in providing the facilities for the
employees to develop their ability and competence in the
organization. If the facilities are available, the employees will
think that the organization can fulfill their expectations to
develop their talent, and to fulfill their psychological contract.

2.2. Perceived Organizational Support

Perceived organizational support is an individual’s percep-
tion of the extent to which the organization appreciates their
contributions and cares about their prosperity (Eisenberger et
al., 1986). In the context of managing talented employees, orga-
nizational support is shown by the company by providing
incentive and benefit to the employees in order to appreciate
their achievement. Furthermore, promotion and salary are the
signal to appreciate the employees’ achievements and have a
concern on skills development as well as employees’ self-
actualization (Shuck et al., 2011). Organizational support is also
reflected through the opportunity for employees to involve in the
decision-making (Conger et al., 2000). In his research, Ahmed
et al. (2012) concluded that the opportunity for the employees to
participate in the decision-making process is perceived as an
achievement of the organization to apply the knowledge
possessed by the employees. Clarity of roles and participation in
decision-making is also a form of organizational support to
comfort the employees in the work environment (Schalkwyk et
al., 2011), and to improve employees’ commitment (Aube et al.,
2007).

2.3. Value Congruence

The study of value congruence is developed from the
concept of person-organizational fit (Cennamo & Gardner, 2008).
Value congruence is the shared values possessed by the
individual and the organization (Edward& Cable, 2009). The
congruence consists of internal aspects of the employees
including value, personality, ability and necessity, and organi-
zational aspects including climate, culture and work demands
(Astkhova et al., 2014). The result of Amos & Wethington’s study
(2008) shows that value congruence between individual and
organization influence on work satisfaction, cognitive satisfac-
tion, and organizational satisfaction.

2.4. Organizational Citizenship Behavior

Organizational Citizenship Behavior refers to the voluntary
behavior from employees arised without being recognized by a
formal reward system of the organization, and focused on
achieving organization effectiveness (Organ, 1997). Williams &
O’Reilly (1998) explained that OCB’s construct consists of four
dimensions: civic virtue, conscientiousness, courtesy dan al-
truism. Civic virtue is an active involvement of the employees in
programs held by organization either formal or informal.
Conscientiousness is a proactive action in performing the task
and possessing responsibility far exceeding the organization’s
expectation. Courtesy relates to the employees’ action in
delivering innovative suggestion in order to optimize the
organization’s functions. Altruism is a willingness to help
colleagues in resolving the work problems.

2.5. Antecedents of Organizational Citizenship
Behavior: Social Exchange Theory Perspectives

Social exchange theory is one of the conceptual paradigms
used in workplace behavior study. As stated by Cropanzano and
Mitchell (2005), one of the main principles in exchange process
requires reciprocal interdependence, meaning that the inter-
personal transaction is interdependent, in which the action of
one party will result in a response given by the other parties. As
one of the parties receives benefit, the party should respond by
providing beneficial reciprocity for the other parties contributing
to generate the benefit. Therefore, this article proposes three
variables predicted to be perceived by the employees as benefit,
and has a positive impact on organizational citizenship
behavior.These three variables are psychological contract,
organizational support, and congruence value.

Psychological contract is predicted to increase organi-
zational citizenship of the individual since if the employees think
their expectation of the organization is fulfilled – meaning that
their psychological contract is fulfilled – they will think that they
receive the benefit from the organization, and consequently the
employees not only strive for the duty given by the company
(Shore & Tetrik, 1994), but also possess high organizational
citizenship behavior. Perceived organizational support is
predicted to increase organizational citizenship behavior since
the employees will also think that they receive the benefit if the
given organizational support is high, including rewards for
contribution and the employees’ welfare (Eisenberger et al.,
1986). Furthermore, value congruence is also predicted to
encourage the employees to have value suitability with their
organization (Edwards & Cable, 2009). If the employees are
pleasant, as based on social exchange theory, they will have
high organizational citizenship behavior.

3. Hypotheses
3.1. The Influence of Psychological Contract
on Organizational Citizenship Behavior

An effort to reconcile the expectations of the organization
and the employees is able to be established in the form of
psychological contracts (Rousseau & Parks, 1993). The study of
Renee Barnett and Bradley (2007) succeeds to reveal that the
support given by the organization to the employees’ career
development, one of the types of psychological contract
fulfillment, has a positive impact to the employee satisfaction.
Employee satisfaction, according to Williams and Anderson
(1991), has a positive impact to organizational citizenship
behavior.

Specifically, some researchers are also success to reveal
the positive impact of the psychological contract in organiza-
tional citizenship behavior. The study of Podsakoff et al. (2003),
for example, revealed that as the employees possess the
conviction in which the organization is able to fulfill the res-
ponsibilities for them, meaning that their psychological contract
is fulfilled, the employees will grant more participation in order to
reach the goals of the organization. Janssen's finding (2000)
also concluded that the fulfillment of the necessity and
expectations of employees in the psychological contract
encourages employees to be more proactive in finding creative
ideas and innovative behavioras a form of citizenship behavior.
The study of Ramamoothy et al. (2005) also supported the
Janssen's finding (2000) proved that the psychological contract
oriented to empower the employees has positive influence on
employees’ innovative behavior. Furthermore, the findings of
Restubog and Bordia (2006) showed that the psychological
contract influences the behavior of employees to accept
responsibilities outside the job description. Based on these
explanations, it is predicted that the more employees think that
the company is able to meet the psychological contract, the
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more employees put an obligation to generate benefits to the
organization, including to conduct citizenship behavior. There-
fore, this study proposes a hypothesis as follow:

H1. The psychological contract has a positive influence on
organizational citizenship behavior.

3.2. The Effect of Perceived Organizational
Support on Organizational Citizenship Behavior

Some arguments explain that one of the organizational
supports can be applied by providing opportunity for the
employees to involve in the process of decision-making (Conger
et al., 2000; Ahmed et al., 2012). The study conducted by
several researchers shows that the employees involving in
decision-making in the organization possess high job satis-
faction (Kim, 2002; Scott et al., 2003), in which it leads to the
enhancement of employees’ citizenship behavior (Williams and
Anderson, 1991).

The specific study also finds that the perceived organi-
zational support has a positive impact on organizational
citizenship behavior. The study conducted by Rioux & Penner
(2001) proved that the effort of the organization in appreciating
employees’ achievement has a positive impact on organizational
citizenship behavior. The result of Diedendorff’s research et al.,
(2002) also concludes that contingency rewards, one type of
organizational support, have positive impact to the organi-
zational citizenship behavior. Hence, it is assumed that the
higher the employees’ perception about the support given by the
organization, the higher the possibilities for the employees to
commit the citizenship behavior. Based on these explanations,
this research proposes a hypothesis as follow:

H2. Perceived organizational support has positive effect on
organizational citizenship behavior.

3.3. The Influence of Value Congruence
on Organizational Citizenship Behavior

Value congruence is described by Edwards and Cable
(2009) as a shared value possessed by the individual and the
organization. The result of Amos & Weathington’s research
(2008) showed that if an individual has the perception that the
values possessed by the individual are congruence with the
organization, the employees will have job satisfaction. By the
high job satisfaction, an individual possessing high congruence
value to the organization is likely to perform strong citizenship
behavior (Williams and Anderson, 1991).

Specific research conducted by Farzenah et al. (2014), also
showed that the perception of value congruence has a positive
impact on organizational citizenship behavior. In accordance

with Farzenah’s study et al. (2014), study of Jawad et al. (2013),
in which it examine the influence of congruence between the
employees and the organization on employees’ working beha-
vior, shows that value congruence between organization and the
employees has positive impact on organizational citizenship
behavior. Moreover, the finding on Tugal & Kilic’s study (2015)
also proved that congruence influences the individual manner
and behavior consisting of organization commitment, intention
to quit and organizational citizenship behavior. The study of
Wojczuk-Turek & Turek (2016) also revealed that the congru-
ence between employees and organization is able to mediate
the influence of management practices of human resources on
organizational citizenship behavior. Therefore, the hypothesis is
formulated as follow:

H3. There is a positive relationship between value con-
gruence and organizational citizenship behavior.

4. Research Method

The quantitative approach was used in this research by
using primary data from 191 respondents. Survey method was
used to collect the data from state-owned banks in Indonesia as
one of the industries possessing high-skilled employees. Non-
probability sampling technique used in this study was purposive
sampling by considering particular criteria. Hypothesis testing
used double linear regression to examine the influence of the
psychological contract, organizational support and value con-
gruence on organizational citizenship behavior.

5. Result of the Analysis

As presented in the table 1, it is seen that from the value of
corrected item-total correlation, there is no item with (indicator)
value below r = 0.164 (α = 5%; df = 189). Therefore, all of the
statement items are valid. Furthermore, the results of reliability
test using Cronbach's alpha show that all of statement items
have value of Cronbach’s alpha above 0.70. Therefore, all of the
statement items used in this research is reliable (Hair et al.,
2010).
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Figure 1. Research Model

Table 1.
Result of Validity Test

and Reliability Indicator
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After the test of validity and reliability, the analysis was

followed by testing the classic assumption consisting of nor-
mality and multicollinearity. The test of Normality in this research
used statistic test of Kolmogrov-Smirnov. The results is seen in
the table 2.

The test of classical assumption was also conducted by
detecting the presence of multicollinearity in regression model
seen in the result of the Table 3. Based on that table, tolerance
is more than 0.10 and VIF’s value is less than 10. Thus, there is
no multicollinearity in the data.

The next step is analysis of double regression as presented
in the table 4. The adjusted value of R2 from the result of double
regression shows 0.429. The value shows that 42.9 per cent of
the variance of organizational citizenship behavior is able to be
explained by the independent variable proposed in this re-
search, including psychological contract, perceived organiza-
tional support, and value congruence. Moreover, 57.1 per cent
of the variance of organizational citizenship behavior is
explained with other variables outside the model suggested in
this research.

Table 4 also reveals that F value from the result of double
regression is 48.569 with significance level 0.000 (p < 0.001). It
shows that psychological contract, perceived organizational
support, and value congruence have influence on organizational
citizenship behavior simultaneously.

On the other hand, the influence of psychological contract,
perceived organizational support, and value congruence on
organizational citizenship behavior is seen from the value of β,
t, and the significance of each independent variable. Based on
the table 4, psychological contract has a positive impact on
organizational citizenship behavior (β = 0.296; t = 3.594; p < 0.01).
Moreover, value congruence has a positive impact on organi-
zational citizenship behavior (β = 0.296; t = 3.594; p < 0.01) as
well.

6. Discussion

Hypothesis 1 states that the psychological contract has a
positive influence on organizational citizenship behavior. The
results of this study confirm the hypothesis. Psychological
contract is proven to encourage the employees to involve in

delivering innovative suggestions, helping colleagues, main-
taining a positive image of the organization and accepting
responsibility outside the job description. The findings of this
study are in accordance with a study conducted by Janssen
(2000), in which the fulfillment of the needs and expectations of
employees in the psychological contract encourages the
employees to be more proactive in discovering creative ideas
and innovative behavior. These results are also in accordance
with the research conducted by Ramamoorthy et al. (2005),
proving that the psychological contract oriented to empower the
employees has a positive influence on innovative behavior.

Furthermore, hypothesis 2 states that the perceived orga-
nizational support has a positive influence on organizational
citizenship behavior. The result of this research shows a support
on the hypothesis.Thus, as perceived organizational support
enables to encourage the employees to involve in delivering
innovative suggestions, helping colleagues, maintaining a po-
sitive image of the organization, and accepting responsibility
outside job description. The results are in accordance with the
findings of the research of Rioux and Penner (2001), Die-
dendorff et al. (2002) and Yap et al. (2009), concluding that
perceived organizational support has a positive influence on the
behavior of helping colleagues in finding solutions to employ-
ment problems, providing creative ideas, and maintaining the
image of the organization and greater contribution to achieve
the organization's progress.

Whereas hypothesis 3 states that value congruence has a
positive influence on organizational citizenship behavior. This
research empirically proves the support on the hypothesis, and
shows that the value congruence between the organization and
the employees is able to encourage the employees to increase
their involvement in delivering innovative suggestions, helping
colleagues to find a solution to the work problems, maintaining
a positive image of the organization and accepting responsibility
outside the job description. The results of this study are in
accordance with the findings of Farzaneh (2014) and Tugal and
Kilic (2015), showing that the suitability value between the
values of the organization and employee's personal values
influences the organizational citizenship behavior.

7. Conclusion

This study aims to empirically examine the effect of the
psychological contract, perceived organizational support, and
value congruence on organizational citizenship behavior. In
accordance with the hypothesis put forward by the social
exchange theory, the analysis results of this study confirm that
the psychological contract, perceived organizational support,
and value congruence influence the organizational citizenship
behavior simultaneously. In addition, the psychological contract,
perceived organizational support, and value congruence
individually possess a positive influence on organizational
citizenship behavior.

Hence, in order to empower the employees possessing high
organizational citizenship behavior, manager can fulfill
employees’ psychological contract by focusing on employees’
career improvement, preparing the employees to face an
organizational change, constructing a helpful working en-
vironment, and maintaining a harmonious work relationship.
Managers can also develop the organizational citizenship
behavior of the employees through the organizational support by
rewarding the achievements of employees, providing reciprocity
on the results of the work, permitting the employees to
participate in decision making, and establishing an effective
communication. In addition, employees’ organizational citizen-
ship can also be enhanced by improving the compatibility
between employees and organization’s values realized through
efforts to find harmony in the possessed values, and particularly,
oriented on the quality of work, creativity, solidarity and
openness of information.
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Table 3. Multicollinearity Test
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8. Limitations and Suggestions
for Upcoming Research

This study used a self-report method to measure the
perception of the psychological contract. Future research is
expected to enhance an instrument based on the organization's
perspective. Measurements from the perspective of the two

sides will holistically explain more the essence of the concept of
the psychological contract. Furthermore, this study should
entangle variables of value congruence related to the organi-
zational culture by considering the characteristics of national
culture. However, this study has no national culture variables in
the model. Therefore, future research should focus on the role
of national culture values in affecting organizational citizenship
behavior.
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1. Introduction

Many new colleges have started the engineering progra-
mmes in the last three decades in order to meet the need for
technical manpower raised by the IT industries. The steep
increase in growth of engineering colleges in India has provided
maximum choice to students in choosing a college but at the
same time invited tight competition within. Due to tight com-
petition, seats started falling vacant not only in Privately Funded
Engineering Colleges but also in Government Funded Engi-
neering Colleges. Some such engineering colleges were even
forced to shut down due to poor strength. Maximum number of
engineering colleges that shut down are from self-financing ca-
tegory and are especially, less than 10 years old (Gosavi, 2013).

One of the solutions to improve overall quality in the young
engineering colleges is by benchmarking them against best-in
class engineering colleges. Benchmarking is recognized as an
essential tool for continuous improvement of quality (Dattaku-
mar and Jagadeesh, 2003). First step in benchmarking is to
assess the performance of best-in-class engineering colleges
and young engineering colleges with an aim to identify the weak
areas in young engineering colleges. For this purpose (i) the
top-ranked engineering colleges have been treated as best-in-
class engineering colleges (ii) the young engineering colleges
which are less than or equal to 10 years old are considered for
the study and have been referred as non-ranked engineering
colleges in this study. Non-ranked engineering colleges can
witness better results when their college managements adopt

the practices from top-ranked engineering colleges (Srinivasa et
al., 2015). The better results, services and resources will
automatically bring satisfaction among its stakeholders and
helps in attracting the new students into non-ranked engineering
colleges (Srinivasa et al., 2016).

2. Literature Review

In today’s global economy, education is seen as the foun-
dation upon which individual countries’ economies are based
(Freeman and Thomas, 2005). A modest beginning for the
development of engineering education in India was made in
19th century. Liberalization of economic and market policies
drew to a high growth of Information Technology in India.
Although there was a dire need for engineers, the government
did not fund the opening of new colleges, so as to meet the need
of the market for engineers, many private engineering colleges
were set up in various regions of India (Umashankar and Dutta,
2007).

Dominance in providing higher education by privately
managed institutions is observed not only in India, but also in
other countries such as Taiwan, Japan, Taipei, Philippines,
South Korea, and Indonesia (Gupta, 2005). This type of non-
monitored growth was responsible for a lack in quality of the
engineering and technical education in India. The poor quality
maintained at some of the engineering colleges has resulted in
low satisfaction among their stakeholders.
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Abstract

A good number of models are available in the literature that guides Engineering Colleges in achieving excellence.
These models indicate all the possible domains that contribute to the overall quality in engineering colleges
irrespective of category. In the recent past, a large number of young engineering colleges from self-financing category
in India have admitted that they have failed in attracting sufficient number of students. These young colleges may not
be able to concentrate on all the dimensions prescribed by the existing models of excellence due to their limited
resources. Hence, an attempt is made to develop another model of excellence, especially for the young colleges, by
(i) treating the top-ranked engineering colleges in self-financing category as best-in-class organizations (ii) comparing
the performance of young engineering colleges with the top-ranked engineering colleges and identifying the gaps (iii)
analyzing the influence of various dimensions of quality on the present standing of the top-ranked and non-ranked
private engineering colleges using Regression Analysis (iv) testing the Regression Models using Cross-validation.
The model proposed in this paper can definitely help in improving the overall quality in the young engineering colleges
from self-financing category at minimum possible cost. The improved quality would ultimately bring higher satisfaction
among its stakeholders which in turn helps the colleges in attracting students further.

Keywords: benchmarking, cross-validation, excellence, quality, regression analysis, top-ranked colleges, young
engineering colleges.
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2.1. Quality Improvement Initiatives

Accreditation of engineering programmes by National Board
of Accreditation (NBA), ISO certification for the institute, quality
improvement programmes (QIP) for teachers are a few
initiatives to constantly improve the quality of the technical
education, to match the demand for engineers in the fast
growing technologies and industry. The ISO certification has led
the institutions to gain process orientation, streamline the
operations and provide evidences on continuous improvement
in teaching-learning techniques and the processes of admi-
nistration (Burli et al., 2012).

According to Tulsi (2001), the implementation of TQM in
higher education helps in improving “the quality of courses, input
to instructional process, resource management processes and
structures, student support service output and linkages with the
world of work and other organizations” cited in Sayeda et al.,
(2010).

Management Commitment and Overall Excellence: Enough
resources will automatically be allocated to quality improvement
when the top management of a college is committed to quality
(Karuppusami and Gandhinathan, 2006). From the study
(Sakthivel, 2007), it was found that the Overall Excellence
increases when the commitment of top management is greater
in providing the best education service to the student-customer.
In a preceding study, it was also found that “Commitment of Top
Management”, and “Campus Facilities” were strong predictors
of students’ contentment of academic performance (Sakthivel et
al., 2005).

Autonomy: From an earlier study (Viswanadhan et al., 2005),
it was felt that the performances of autonomous institutions are
superior to those of other categories. From another study
(Viswanadhan et al., 2011), it was found that the teachers from
autonomous colleges are in favour of almost absolute
autonomy.

2.2. Various Studies in India and Abroad

Lewlyn and Krishnamurthy (2002) have made an attempt to
know the perceptions of future engineers about Learning
Environment in three categories of engineering colleges. Al-
Turki and Duffuaa (2003) have demonstrated the types of
measures (input, process, and output) required for measuring
the performance of academic departments of an educational
institute and listed the indices that can be used under each
measure. Bhushi (2003) developed a framework for implemen-
tation of TQM in engineering education. Sahney et al. (2004b)
identified the gap between student expectations and percep-
tions of the actual service received in selected engineering
colleges and management institutions. Sakthivel et al. (2005)
developed a 5-C Total Quality Management (TQM) model of
academic excellence by establishing the relation between the
TQM constructs and students’ satisfaction of academic perfor-
mance. Viswanadhan (2006) proposed a Process – Resources
– Outcome – Management (PROM) Model for the assessment
of quality of engineering programmes. The model is developed
through the analysis of accreditation mechanisms of various
countries and that of the National Board of Accreditation (NBA),
India. The performances of 160 undergraduate engineering
programmes from 13 states of India were analyzed by
Viswanadhan et al. (2005) in terms of the 19 factors coming
under the PROM model using NBA data. Mayya (2007) studied
the relationship between work behaviour dimensions and
organizational climate dimensions in Government Aided and
Self Financing Engineering Institutions located in Karnataka
State, India. Sakthivel (2007) measured the overall engineering
educational excellence in the Engineering Educational
Institutions (EEI). Through analysis, Nair and Biju (2010) have
identified the variables addressing the quality of an institution

providing higher education and also prioritized them in terms of
their importance. Sayeda et al. (2010) have studied the insti-
tutional performance, of engineering educational institutions
(EEIs) in India from management’s perspective. Chaudhuri et al.
(2011) have measured the current or baseline institutional
performance level of the government and private engineering
colleges in the state of West Bengal, India. Burli et al. (2012)
have analysed interrelationships among the dimensions of TQM
and their combined influence on results achieved in ISO certified
engineering institutes in India. Shivakumar et al. (2012) inves-
tigated the dimensions of TQM, analysed interrelationships and
their combined influence on results achieved in ISO certified
engineering institutes located in three southern states in India.
With the help of multilevel modelling, Biju and Nair (2013) have
studied the quality of two academic institutions in India. Bogatu
et al. (2015) have developed questionnaires that can be used to
evaluate the Stakeholders’ Satisfaction in Technical Higher
Education.

3. Research Gap

Some researchers carried out their studies on Curriculum
Development. They also have made attempts in preparing
models that help in developing curriculum. The well-known
models such as ABET, EFQM, ISO... have been developed by
various governing bodies worldwide and are meant for achieving
excellence. These are generic in nature and are useful to
engineering colleges belonging to (i) Tier I, II and III (ii) Privately
funded and Government funded. Young engineering colleges
are typical in nature. Most of them generally cannot afford
massive investments and do not have extra human resources to
substitute (Yusof and Aspinwall, 2000).

When choice is given, students in India show higher interest
in joining to young government engineering colleges when
compared to young self-financing engineering colleges due to
less fee structure. Referring the above points, it was concluded
that a slightly different model is required especially for the young
engineering colleges from self-financing category in India
showing the most important domains/constructs/dimensions/
factors that contribute to quality. Therefore, the study is initiated
to identify the most important dimensions of quality and to
develop a model of excellence.

4. Objectives of the Study

1. To assess the performance of various top-ranked and
non-ranked self-financing engineering colleges.

2. To analyze the influence of key indicators of quality on
the present standing of the top-ranked and non-ranked
self-financing engineering colleges.

3. To develop the model of excellence for young (non-
ranked) self-financing engineering colleges.

5. Methodology

The top 30 ranked engineering colleges have been identified
from the list of best engineering colleges published by
magazines such as OUTLOOK, India Today and been
approached for the study. Among the thirty, fifteen colleges
responded favourably. Similarly, the engineering colleges that
are less than 10 years old have been identified from the
Karnataka state, India. Fifteen out of thirty two colleges res-
ponded favourably. Both the top-ranked and non-ranked (young)
engineering colleges are from self-financing category. Faculty
members and the management representatives are selected as
the respondents for the study.

QUALITY
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5.1. Stage 1: Hypothesis Formulation and Testing

The performance of non-ranked engineering colleges and
top-ranked engineering colleges from self-financing category
has been assessed in the following manner:

Hypotheses are formulated in an attempt to analyse the
performance of various top-ranked and non-ranked self-
financing engineering colleges in India.

Null Hypothesis (H0) – It is the presumption that is
accepted as correct unless there is strong evidence against it.

“Performance of self-financing engineering colleges is same
irrespective of the category of colleges”.

Alternative Hypothesis (H1) – It is accepted when H0 is
rejected.

“There is a difference in the performance of self-financing
colleges depending on the category of colleges”.

A pretested self-administered questionnaire having 51 ques-
tions (51 statements) is used to collect the responses from the
randomly selected faculty members belonging to the thirty
colleges (15 from top-ranked category (345 respondents) and
another 15 from non-ranked category (213respondents) of the
self-financing engineering colleges) that have given permission
for conducting survey based study. These 51 statements reflect
51 variables got loaded onto 21 dimensions as shown in Table 1.
Dimensions have been numbered as D1, D2….D21 and coded
as IEF, AC…PAD. Dimensions numbered D14 (Stakeholder
Satisfaction), D15 (Social Responsibility) and D16 (Programme
Performance) are dependent (output) dimensions and the
remaining are independent (input) dimensions.

QUALITY
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Dimension
Number Code Name of the Dimension Variables considered under the dimension

D1 IEF Instruction, Evaluation and Feedback Student performance evaluation(1), Feedback about processes(4),
Course objectives(42), Curriculum(50)

D2 AC Academic Calendar Academic calendar provision(5), Planning (curricular, co-curricular and
extracurricular) activities(47)

D3 SYP Supplementary Processes Support for co-curricular and extracurricular activities(7)

D4 II Institute Initiatives Initiatives for industrial visits, summer projects(44)

D5 IYI Industry Initiatives Including industry in decision making process(8)

D6 R&D R&D Activities Motivation for research(10), Developing creativity and innovation(41)

D7 FR Financial Resources Sufficiency of Budgets(12), Level of utilization of funds(39)

D8 SPR Supplementary Physical Resources Additional resources on campus-physical amenities(14), facilities(35)

D9 MPR Main Physical Resources Basic infrastructure(16), Laboratory equipment(33)

D10 FA Faculty Adequacy Availability of training programs(18), Student – faculty ratio(24),
Availability of experienced faculty(30), Guidance(48)

D11 SSA Supporting Staff Adequacy Quantity and quality of supporting staff(22)

D12 SI Student Intake Merit of the students(23), Selection of the course(29)

D13 LF Learning Facilities Facilities in the library(25), Teaching aids(26), Academic ambience(31)

D14 SS Stakeholder Satisfaction
Recognition and rewards on the job(3), Sense of achievement(28),
Evaluation processes awareness(19), Sensible policies and
procedures(37)

D15 SR Social Responsibility Accountability for fees(32), Promotion of ethics and moral values(17)

D16 PP Programme Performance
Achieving vision and mission(34), Commitment to continuous
improvement(15), Campus recruitments(21), Performance in
competitive exams(45), Academic results(51)

D17 PM Participatory Management Feedback from stakeholders(38), Solving academic issues(13)

D18 LE Leadership Efficiency Infusing values in stakeholders(40), Communicating expectations(11),
Boosting employee morale(27)

D19 CAG Commitment to achieve goals Ensuring people’s participation(43), Instilling passion to learn(9),
Mechanism to check satisfaction(20)

D20 PLM Planning and Monitoring
Monitoring performance and providing help(46), Gathering
expectations about students(6), Synthesizing diverse interests of
stakeholders(36)

D21 PAD Performance Appraisal & Development Appraising and appreciating performance(2), Training to overcome
inefficiencies(49)

Table 1. Details of 21 dimensions and the corresponding variables

Likert-type 7 point scale (Kothari, 2005) is used to convert
the collected responses, with respect to each of the 51
statements on the administered questionnaire, from qualitative
into quantitative (ranging from 1-most strongly disagree to 7-
most strongly agree) and further it was processed using
statistical computer software IBM SPSS Statistics 20. The
complete data on SPSS datasheet has been examined for the
presence of outliers. No issues have been identified.

Score for each dimension is calculated as follows: Most of
the dimensions got loaded with multiple items (questions). At the
same time a few dimensions got loaded with a single item (refer
Table 1). In such a situation, the score for each dimension need

to be calculated carefully. Let us consider the dimension, D1.
Questions (variables) numbered 1, 4, 42, and 50 have fallen
under the dimension D1. Assume that the rating for these four
questions by a respondent is as follows: 1, 7, 1, and 7. If we
calculate the simple mean of these four item scores, it would be
((1+7+1+7)/4) = 4. This would mean that the respondent’s
opinion on the dimension D1 is “Neutral” which is not true in
reality. This is the reason why score of each and every item is
expressed as a percentage and then calculated the mean
percentage value. Thus, the score of dimension D1 is calculated
as ((((1/7) + (7/7) + (1/7) + (7/7))/4)*100) = 57.14.

By observing the mean, median and mode values of the
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dimensions D1 to D21 it is concluded that the scores belonging
to all the dimensions are normally distributed. Therefore, it is
decided to conduct parametric test for all the 21 dimensions.

The Descriptive Statistics and Independent-Samples t- Test
results for 21 dimensions are given in standard format (refer
Table 2). By looking at the p – value of the 21 dimensions, it is
concluded that top-ranked college faculty members are
significantly different from Non-ranked college faculty members
on 20 out of 21 dimensions, namely D1, D2, D3, D4, D5, D6, D7,
D8, D9, D10, D11, D12, D13, D14, D15, D16, D18, D19, D20
and D21 (p < .05). Inspections of the two group means of these

dimensions indicate that the mean perception (level of
agreement on these dimensions) of non-ranked college faculty
members is significantly lower than top-ranked college faculty
members on all the above mentioned 20 dimensions.

The mean perception of non-ranked college faculty mem-
bers is significantly lower than that of top-ranked college faculty
members on all the three outcome dimensions D14, D15 and
D16. Hence the null hypothesis of equal performance of the two
categories in self-financing engineering colleges is rejected at
5% significance level.

QUALITY
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Table 2. Independent Samples t-Test results for the perceptions of faculty members of top-ranked
and non-ranked Engineering Colleges on 21 dimensions
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5.2. Stage 2: Regression Model Development

Independent Samples t-Test indicates that all the three
outcome dimensions are found stronger in top-ranked engi-
neering colleges when compared with non-ranked engineering
colleges by the faculty members, from self-financing category.
Next objective of the present study is to analyse the influence of
the key indicators of quality in the present standing of the top-
ranked as well as non-ranked engineering colleges. For this
purpose, Multiple Regression Analysis has been carried out
using step-wise method available in IBM SPSS Statistics 20.
Ordinary Least Squares (OLS) regression equation is obtained
for each of the dependent dimensions D14, D15 and D16 in both
the cases, i.e. top-ranked and non-ranked engineering colleges.

5.2.1. Outcome Dimension (D14):
Stakeholder Satisfaction (SS)

Case 1: Self-financing Top-ranked Engineering Colleges

By referring to the unstandardized regression coefficients in
Table 3, the Ordinary Least Squares (OLS) equation for predic-
ting Stakeholder Satisfaction (D14) is written as:

D14 = 1.371 + 0.25 D18 + 0.113 D1 + 0.118 D9 + 0.118 D19
+ 0.125 D20 + 0.098 D7 + 0.104 D21 + 0.069 D12 .........(1)

The adjusted R Square value in this case is 0.681. This
means that the 8 independent dimensions, i.e. D18, D1, D9,
D19, D20, D7, D21 and D12 put together explain 68.1 percent
of the variance in the dependent dimension – Stakeholder
Satisfaction. Based on the standardized regression coefficients
(Table 3), it is observed that the dimension D18 (i.e. Leadership
Efficiency) is the strongest predictor followed by D19, D20, D9,
D21, D7, D1 and D12. This model is found to be statistically
significant (p < 0.001).

Case 2: Self-financing Non-ranked Engineering Colleges

By referring to the unstandardized regression coefficients in
Table 4, the Ordinary Least Squares (OLS) equation for predic-
ting Stakeholder Satisfaction (D14) is written as:

D14 = 13.825 + 0.16 D19 + 0.203 D10 + 0.188 D21
+ 0.142 D9 + 0.073 D4……..................................(2)

The adjusted R Square value in this case is 0.609. This
means that the 5 independent dimensions, i.e. D19, D10, D21,
D9 and D4 put together explain 60.9 percent of the variance in

the dependent dimension – Stakeholder Satisfaction. Based on
the standardized regression coefficients (Table 4), it is observed
that the dimension D21 (i.e. Performance Appraisal & Develop-
ment) is the strongest predictor followed by D10, D9, D19 and
D4. This model is found to be statistically significant (p < 0.001).

5.2.2. Outcome Dimension (D15):
Social Responsibility (SR)

The Ordinary Least Squares (OLS) equation for predicting
Social Responsibility (D15) in top-ranked and non-ranked colle-
ges is as follows:

D15 (top-ranked) = 0.58 + 0.348 D19 + 0.166 D12
+ 0.179 D18 + 0.162 D20 + 0.138 D10…...........(3)
D15 (non-ranked) = 20.367 + 0.311 D18
+ 0.176 D19 + 0.214 D20………........................(4)

5.2.3. Outcome Dimension (D16):
Programme Performance (PP)

The Ordinary Least Squares (OLS) equation for predicting
Programme Performance (D16) in top-ranked and non-ranked
colleges is as follows:

D16 (top-ranked) = 3.421 + 0.125 D13 + 0.213 D1
+ 0.138 D6 + 0.114 D10 + 0.148 D20 + 0.071 D11
+ 0.069 D12 + 0.088 D8 ……........................… (5)
D16 (non-ranked) = -1.786 + 0.218 D19 + 0.175 D18
+ 0.118 D12 + 0.151 D20 + 0.114 D5 + 0.111 D10
+ 0.076 D9 + 0.099 D21…...........................…. (6)

5.3. Stage 3: Regression Model Validation

Model building, model adequacy, model assumptions, poten-
tial problems and solution, and model validation are the five
steps followed in every multiple regression analysis (Snee,
1977). Model validation is very crucial in assessing reliability of
the model before they can be applied while making managerial
decisions (Oredein et al., 2011). Comparing the model predic-
tions and coefficients with theory, Collecting new data to recheck
the model predictions, Comparing the actual results with
theoretical results, and Splitting the data and cross verifying are
a few methods to validate the regression models (Snee, 1977).

Model development and model accuracy assessment should
not be carried out on the same sample data. It leads to over-
fitting (Harrell et al., 1996). In real research it is difficult and
sometimes impossible to do this due to funding, time constraint
etc. In such a case, one can generate a simulated population
and then sampling from it to build the model (Starkweather,
2011a).

Cross-validation is the process of checking to what extent
statistical analysis results can be generalized to an independent
data set. The techniques used for Cross-validation focus on a
portion of the entire data set. The data kept aside is known as
testing set, and the remaining data used to build the model is
known as training set. After building the model from training set,
testing set can be used to test the performance of the model on
the “unseen” data (i.e. the testing set) (Starkweather, 2011b).
Through several numerical examples, Starkweather (2011a) had
demonstrated the procedure to conduct Split-half Cross
Validation, Leave One Out Cross Validation (LOOCV), and
Bootstrapped LOOCV using simulated data.

5.3.1. As an example, steps involved in validating the
equation numbered (1) (as per LOOCV) are given below:

5.3.1.1. Full data set contains a big bunch of data collected
from the faculty members belonging to 15 top-ranked engi-
neering colleges. From that big bunch, data belonging to the first
college in top-ranked engineering college category was kept
aside. The kept aside data is referred as ‘testing set’.

5.3.1.2. Regression model is developed on the data belon-
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Table 3. Regression Coefficients for Stakeholder Satisfaction
(D14) in self-financing Top-ranked Engineering Colleges

Model Unstandardized
Coefficients

Standardized
Coefficients (Beta)

8 (Constant) 1.371
D18 (LE)
D1 (IEF)
D9 (MPR)
D19 (CAG)
D20 (PLM)
D7 (FR)
D21 (PAD)
D12 (SI)

0.250
0.113
0.118
0.118
0.125
0.098
0.104
0.069

0.278
0.096
0.121
0.126
0.126
0.102
0.119
0.082

Table 4. Regression Coefficients for Stakeholder Satisfaction
(D14) in self-financing Non-ranked Engineering Colleges

Model Unstandardized
Coefficients

Standardized
Coefficients (Beta)

5 (Constant) 13.825
D19 (CAG)
D10 (FA)
D21 (PAD)
D9 (MPR)
D4 (II)

0.160
0.203
0.188
0.142
0.073

0.207
0.228
0.242
0.214
0.136
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ging to the remaining 14 colleges (15 minus 1). This data is
known as ‘training set’.

The OLS equation obtained with the ‘training set’ is as
follows:

D14 = 1.398 + .27 D18 + .185 D1 + .132 D9 +
.112 D19 + .109 D6 + .1 D17 + .073 D12….(A)
5.3.1.3. Eighteen faculty member respondents are present in

the kept aside ‘testing set’.
Dimensional scores of each respondent are available in

SPSS data sheet under the columns labelled D1 to D21.
5.3.1.4. Dimensional scores have been copied from SPSS

data sheet corresponding to the first faculty member respon-
dent. The noted values are as follows: D1=89, D2=79, D3=71,
D4=86, D5=71, D6=93, D7=57, D8=100, D9=64, D10=68,
D11=86, D12=79, D13=95, D14=61, D15=86, D17=86, D18=76,
D19=86, D20=71, D21=71

5.3.1.5. Predicted Value of the dimension D14 is obtained by
substituting the noted dimensional scores in the equation num-
bered (A). D14 (predicted) = 1.398 + 0.27(76) + 0.185(89)
+ 0.132(64) + 0.112(86) + 0.109(93) + 0.1(86) + 0.73(79) = 80.967

5.3.1.6. Observed value of the dimension D14 is 61 (refer to
the step 4.3.1.4).

5.3.1.7. Residuals can be obtained by subtracting the pre-
dicted value from the actual value. Therefore, residual for the
first faculty member respondent’s data of the ‘testing set’ is
61 - 80.967 = -19.967.

5.3.1.8. Dimensional scores have been copied from SPSS
data sheet corresponding to the second faculty member respon-
dent. Steps numbered 4.3.1.4 to 4.3.1.7 have been repeated.
Residual for the second faculty member’s data of the ‘testing
set’ is entered in the Table 5. Process is continued to calculate
the residual for all 18 faculty member’s data of the ‘testing set’.

5.3.1.9. Data belonging to the first college in top-ranked
engineering college category was returned to the full data set.
Data belonging to the second college in ranked engineering
college category was then kept aside. The new OLS equation
with this ‘training set’ is obtained. Residual for all the respon-
dents has been entered into the Table 5.

5.3.1.10. This process is stopped when the data belonging to
the 15th college in top-ranked engineering college category is
kept aside and the residual for all the participants is calculated
and entered into the Table 5 (residual of all the respondents
belonging to colleges numbered 2 to 15 are not shown in Table
5 due to limited space).

Residual value of Stakeholder Satisfaction for each res-
pondent when one college at a time is separated from the group
of 15 top-ranked engineering colleges is given in Table 5.
Outliers may indicate data points that belong to a different
population than the rest of the sample set. Outliers can be
detected in many different ways. One of the guidelines in
detecting the outlier data points has been proposed by Ruan et
al. (2005). It says: “In the case of normally distributed data, the
three sigma rule means that roughly 1 in 22 observations will
differ by twice the standard deviation”. The value of residuals of
each college separated is also furnished in the same Table 5.
The total residuals falling out of limits is 7.8%, which is less than
the safe limit of 10%. This concludes that the assumptions made
in developing the model numbered (1) are valid.

5.3.2. Regression models (equations) numbered (2) to (6)
have been validated in a similar way. While validating the model
numbered (4), it was found that the total residuals falling out of
limits is 11.27% which is slightly higher than the safe limit of
10%. Hence we observe a discrepancy in the model numbered
(4). There could be some outliers present in the collected data
that need to be inspected.

Following are a few steps to handle (Barnett and Lewis.,
1994) the outliers:

a) Outliers due to data entry error are to be corrected, and
are deleted if the error is in instrumentation.

b) If the data collected from the respondents happens to be
correct, the outliers need not be deleted.

c) In case the point number two is found correct, analyze
the data with and without the outliers, and compare the
results. Conclude that the outliers have no significant
influence on distribution of the outcome variable if the
results are same. If results are not the same, report both
the outcomes.

Outliers have been handled in the following manner:
5.3.2.1. Ensured that there were no mistakes in data entry.
5.3.2.2. The residuals of Social Responsibility (D15) of 24

respondents out of 213 faculty members from non-ranked self-
financing engineering colleges have fallen out of those data
points will automatically be referred as outliers.

5.3.2.3. No mistakes have been found in converting the
qualitative data that was available on the questionnaire into
quantitative data on Data Sheet of the SPSS package of these
24 respondents.

5.3.2.4. On critical observation, it was found that 19 out of 24
faculty member respondents whose social responsibility
residual value has fallen out of limits have less than or equal to
2 years of experience with the college they are presently
working. Faculty members with less than or equal to 2 years of
experience are generally not involved in planning activities of the
college. Such faculty member’s involvement in leadership
activities is highly in probable. The remaining 9 faculty member
respondents out of twenty four are having more than two years
but less than five years’ experience with the college they are
presently working. Chances of significant involvement in
planning and leadership activities of the college in first five years
of working are very less. Therefore, the data belonging to these
twenty four faculty member respondents is removed from the
original data set and then the new regression equation is
prepared.

5.3.2.5. The new regression equation after deleting the
outliers is:
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Respondent
No

Stakeholder
Satisfaction
(observed)

Stakeholder
Satisfaction
(predicted)

Stakeholder Satisfaction
(observed-predicted)

Excluding College 1
1 61 80.967 -19.967
2 68 69.697 -1.697
3 82 74.034 7.966
4 64 73.88 -9.88
5 43 56.539 -13.539
6 93 84.616 8.384
7 75 73.542 1.458
8 71 70.716 0.284
9 57 56.59 0.41
10 82 86.136 -4.136
11 96 97.965 -1.965
12 68 51.975 16.025
13 68 70.126 -2.126
14 64 66.942 -2.942
15 75 84.311 -9.311
16 68 71.397 -3.397
17 96 90.234 5.766
18 75 70.391 4.609

2 sigma = 16.533

Table 5. Residuals of Stakeholder Satisfaction – SS
(with top-ranked self-financing engineering college faculty

members as respondents)
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Social Responsibility (Non-ranked Colleges) = 16.263 + 0.15
(Commitment to achieve goals) + 0.266 (Leadership Efficiency)
+ 0.25 (Planning and Monitoring) ………............................... (B)

The original regression equation on complete data is
Social Responsibility (Non-ranked Colleges) = 20.367 +

0.311 (Leadership Efficiency) + 0.176 (Commitment to achieve
goals) + 0.214 (Planning and Monitoring) ……................….. (C)

5.3.2.6. It is evident that the change in the regression
coefficients between the equations (C) and (B) is less than 20
percent.

5.3.2.7. Thus, the above mentioned 24 cases (outliers) are
not most influential in affecting the regression equation.

5.3.2.8. Therefore, these 24 cases (outliers) need not be
deleted from the original data set.

5.4. Stage 4: Development of Model of Excellence
for Young Engineering Colleges

Regression Analysis conducted on the data collected from
the faculty members on the performance of engineering colleges
has revealed the following:

(i) The dimensions D1, D6, D7, D8, D9, D10, D11, D12,
D13, D18, D19, D20 and D21 are contributing to the
performance of top-ranked engineering colleges.

(ii) The dimensions D4, D5, D9, D10, D12, D18, D19, D20
and D21 are contributing to the performance of non-
ranked engineering colleges.

Important independent (input) dimensions are those that
stand in first three places while predicting the dependent
(output) dimensions.

Based on this guideline,

(i) The important dimensions contributing to the
performance of top-ranked engineering colleges are: D1,
D6, D9, D12, D18, D19 and D20 (according to faculty
members’ perspective).

(ii) The important dimensions contributing to the
performance of non-ranked engineering colleges are:
D9, D10, D12, D18, D19, D20 and D21 (according to
faculty members’ perspective).

It is possible to the non-ranked colleges to make more
comparable to the top-ranked engineering colleges when

(1) They continue concentrating on the input dimensions
that have been contributing most to the performance of
non-ranked engineering colleges presently and

(2) They aim at the input dimensions that are contributing
most to the performance of top-ranked engineering colle-
ges presently.

Thus, the non-ranked engineering college managements are
required to concentrate on the following most important input
dimensions in order to achieve excellence:

D1 (Instruction, Evaluation and Feedback Processes), D6
(Research & Development Activities), D9 (Adequacy of Main
Physical Resources), D10 (Adequacy of Qualified and
Experienced Faculty), D12 (Quality of Student Intake), D18
(Leadership Efficiency), D19 (Management Commitment to
achieve goals), D20 (Planning and Monitoring) and D21
(Performance Appraisal & Development).

The base model of excellence for young (referred as non-
ranked) engineering colleges is developed with the help of 9
requisite input dimensions mentioned above (Figure 1). These
input dimensions are most important in achieving excellence.
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Figure1.
Model of Excellence for young

engineering colleges
(based on faculty members’ perceptive)

6. Conclusions

Several self-financing young engineering colleges in India
have not been successful in attracting the talented students for
their undergraduate programmes (Gosavi, 2013). Low satisfac-
tion observed among the main stakeholders such as students
and student parents are the main reason for poor admissions
into these young colleges. Weaker academic records and lack
of expected skills set in students are responsible for poor place-
ments. Insufficient main and supplementary physical resources,
less experienced teachers, low quality teaching and poor
placements are a few reasons for low satisfaction held by the
stakeholders.

The performance of best-in-class (referred as top-ranked)
and young (referred as non-ranked) self-financing engineering
colleges has been assessed and compared. From Regression
Analysis, it was observed that the 9 input dimensions out of 19
play a bigger role in the present standing of each of the cate-
gories of colleges that have been studied. Thus, the base model
of excellence has been prepared using these 9 important input

dimensions for young engineering colleges from self-financing
category.

7. Research Limitations/Future Research

(i) One of the steps in benchmarking is: identification of the
best-in-class organizations. In the study, top-ranked self-
financing engineering colleges are treated as best-in-class
colleges and have been selected from the list of best engi-
neering colleges published by various magazines. A few engi-
neering college managements may not participate in the survey
conducted by those magazines. Therefore, the best engineering
colleges for the study may also be selected from word of mouth.

(ii) Keeping the cost and time factors in mind, the survey has
been restricted to fifteen young engineering colleges located in
one state of Karnataka in India. The sampling frame can be
extended to the young engineering colleges located in other
states also.

(iii) Faculty members of fifteen ranked engineering colleges
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from self-financing category have been selected for this study as
respondents. However, the profile of the respondents vary in
terms of other aspects such as the branch of engineering, back-
ground, geographical location of the college etc.

Regression models for each of the outputs (Programme Per-
formance, Stakeholder Satisfaction and Social Responsibility)
have been developed separately. While developing regression
models, all the faculty respondents from fifteen ranked engi-
neering colleges have been treated in the same way in spite of
having differences inherently.

Researchers use multilevel modelling when the variables do
not measure the same thing for different sub-populations of the

main population data set.
Multilevel regression models can be developed in future

using Multilevel Modelling (also known as hierarchical) that help
the researcher in drawing more correct inferences (Gelman,
2006).

(iv) Similarly, the data collected from the faculty members of
non-ranked engineering colleges can be analysed in future
using multilevel modelling.

(v) A future study can be conducted to validate the newly
developed model of excellence, by collecting another sample
data from sample population using the same measuring instru-
ment.
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1. Introduction

This paper presents a mixed methods approach to inves-
tigate the indicators of success for the construction business
from an entrepreneurship perspective. It comprises of a com-
bination of the qualitative and quantitative methods. It is
representing by a Delphi study and the DEMATEL technique,
respectively. The research is conducted within the Malaysian
construction industry. There has been a lot of generic research
attempting to provide a set of success factors for the
construction industry. Nevertheless, very little, if any, considers
an entrepreneurship perspective and its contribution to the
success of the construction business.

2. Methodological framework

2.1. Overview
of the research philosophical paradigms

Research is an intensive activity that based on the work of
others and generates new ideas to pursue, and questions to
answer (Salkind, 2009). The first step in conducting research is
to know the strategy to be adopted. Yin (2014) argued that the
first and most important condition for differentiating among
various strategies is to identify the type of research question
being asked. The author distinguished the research strategy
based on three conditions: the type of research question posed,
the extent of control an investigator has over actual behavioural
events, and the degree of focus on contemporary as opposed to
historical events. Table 1 indicates these three conditions and it

relation to the five major research strategies in the social
sciences.

In referring the fundamental research question and the Yin’s
(2014) criterion, the research question is likely to favour the
survey and archival analysis strategies. Archival research used
administrative records and documents as the principal source of
data that are likely impossible for the current research. As such,
the research strategy appropriate for the current study is a
survey research. Salkind (2009) noted that survey research is
the best application of sampling in theory and practice, and can
found through quantitative or qualitative or mixed methods
research.

A quantitative research approach is based on testing a
theory composed of variables, measured with numbers, and
analysed with numerical procedures, to determine whether the
prognostic generalizations of the hypotheses hold true
(Creswell, 2009), leading to positivist and deductive reasoning in
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Conducting research in the entrepreneurship fields is a challenging task due to the complex, dynamic and transient
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Table 1. Relevant situations for different research methods
(Yin, 2014)
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a research study (Saunders et al., 2014; Yin, 2009). A qualitative
research approach, on the other hand, is focused on edifying a
diverse, holistic depiction, fashioned with words, reporting com-
prehensive views of informants, and conducted in a normal
setting (Creswell, 2009). It is described as constructivist or
naturalistic or interpretative and inductive techniques of a
research study that try to explore a subject when the variables
and the theory based unknown (Creswell, 2009). In this
approach, the researcher seeks to establish the meaning of a
phenomenon from the views of participants (Creswell, 2009).

The employment of both quantitative and qualitative
approaches in a single research study is called a mixed me-
thods research. It is referred to a research inquiry that employs
both quantitative and qualitative approaches in research work
for the purpose of breadth and depth of understanding and
partnership (Johnson et al., 2007). According to Creswell and
Plano-Clark (2011), a mixed methods research could provide a
better understanding of the research problem rather than the
use of single method alone. This research approach is argued to
be one, if not, the most of the central premise of the pragmatic
philosophical reasoning in research today (Tashakkori and
Teddlie, 2003).

2.2. Methodological arguments
in the CEM research

The basis of the justification of the research methodology to
be used in the current study is the appreciation of the selected
approach, which best serves the research purpose and the most
appropriate to the phenomenon under study. Yates (2007)
highlighted that construction industry is suitable research
subjects because the nature of the business environment which
is complex and constantly changing. This attribute has made
conducting research in this field is a challenging task (Hallowell
and Gambatese, 2010; Tran et al., 2014). Research in con-
struction industry examines real-world means and methods to
improve their effectiveness and efficiency (Lucko and Rojas,
2009). It can be categorized as at the intersection of natural
science and social science (Love et al., 2002). However, there
has been a considerable debate in the CEM literature as to
which research methodology is the most appropriate for the
industry’s research problems (Love et al., 2002; Voordijk, 2009).
Although numerous frameworks and concepts have introduced,
however, it has been concluded that no single theory well suited
in the CEM field of research (Voordijk, 2009). Therefore, to avoid
unwarranted categorical conclusions, it is worthwhile to consider
all relevant views found in the CEM literature.

Seymour et al. (1997) argued that previous empirical inves-
tigation in the CEM has not taken place appropriately. They
contended that the CEM, as a discipline, has simply accepted
one particular theory without any judgment the meaning of the
theory and method for arriving at that particular theory. Love et
al. (2002) viewed that the problems in the construction industry
can effectively solve if a robust research methodology that able
to takes into account both ontological and epistemological are
adopted because it can make better understand phenomena
that influence performance at both the organizational-level and
project-level. Abowitz and Toole (2010) expressed the view that
construction is essentially a ‘social’ process. It could consider as
the application by people of technology, developed by people to
achieve goals, and established by people involving the erection
or retrofitting of infrastructure and buildings. The fact that people
play the key roles in nearly all aspects of the construction pro-
cess and management, suggested that the effective CEM
research requires the proper application of social science
research methodologies in order to understand the human and
social factors. A summary in AlSehaimi et al. (2013) de-
monstrated that the majority of recommendations in the previous
CEM studies are too general and not devoted to solving the
difficulties associated with particular problem statements. It

against the research tends to explore, hence, resulting in
inadequate for solving persistent managerial problems in
construction. They viewed that the use of alternative research
approaches was more effective to mitigate problems in the
construction industry. Further, they asserted that such pres-
criptive research methods can assist in development and imple-
mentation of innovative tools that can tackle the managerial
problems of construction, will better connect research and prac-
tice, and thus strengthen the relevance of academic in the CEM.

Zavadskas and Vilutiené (2013) stated that traditional
optimization, statistical and econometric analysis approaches
used within the engineering context are often based on the
assumption that the considered problem is well formulated. In
this sense, the decision-makers usually consider the existence
of a single objective, evaluation criterion or point of view that
underlies the conducted analysis in which the solution of en-
gineering problems is easy to obtain. However, in reality, the
modelling of engineering problems is based on a different kind
of logic. Taking into consideration the conflicting aims of
decision-makers, the complex, the subjective and different
nature of the evaluation process, they suggested that alternative
research approaches such as the multiple criteria methods are
useful techniques. This type of methods could contribute to
engineering context through the identification of the optimal
alternatives with consideration of the conflicts between criteria
and revealing the preferences. Gibson and Whittington (2009)
viewed that the construction industry typically used research
methods such as surveys, sources document reviews and
structured interviews. However, they are suffering from barriers
include low response rates, asynchronous communication, the
time commitment of the researchers and respondents, access to
project data, and travel costs, all of which could hamper results.
They further suggested that the construction industry best prac-
tices research requires an interaction and feedback mechanism
between industry respondents and academicians.

It is clear that the methodological issues in the CEM
research were currently appeared to be more important. In
synthesizing the above findings, it could be concluded that
researcher in the CEM field must properly select the philosophy
and approaches that aim to use in his/her study. The following
factors must have to consider as they assist in the selection
decision of the research, namely:

i. The research strategy to be used must clearly defined,
ii. The proper application of social science research me-

thodologies,
iii. The use of robust and rigour research methodologies,
iv. The use of alternative and innovative research approa-

ches, and
v. The interaction and feedback mechanism between

industry respondents and academicians.

2.3. Selection of the research strategy

Upon considering all the suggestions found in the CEM
literature, the most appropriate research strategy for the current
study is that of a pragmatic approach that draws heavily on the
inductive and deductive reasoning. According to Ihuah and
Eaton (2013), to fully analyse the phenomenon, it is vital and
necessary to support the inductive approach with deductive
thinking. It enables to tackle a real-world problem such as in the
case of the current effort. Inductive and deductive reasoning
typically associated with quantitative and qualitative research,
respectively. The move from single-method approaches to multi-
methods approaches in the social and behavioural sciences
over the past decade has called for a reinterpretation of the
procedures for selecting the appropriate research approaches in
the CEM. A traditional survey could be conducted to gather input
from members of the major stakeholder groups concerning the
success indicators of the construction business. Nevertheless,
we judged that a mixed methods approach with the combination
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of quantitative and qualitative approaches seemed to be the
appropriate strategies of inquiry for the authors’ current study
(Zahidy, 2017).

2.4. Authors’ current study

Achieving success has become a highly critical issue for any
company to survive in today’s competitive business environ-
ment. In the construction industry, however, measuring success
is more difficult because of its project-based in nature. It involves
a high number of parties in its value chain, and the sensitivity of
firm performance to macroenvironmental factors (Dikmen et al.,
2005). Traditionally, the perception of business success in the
construction industry is framed by the achievement of the
fundamental elements of time, cost, and scope which emphasis
on the effectiveness of the project management practices. A
construction enterprise may consider as a success if the exe-
cuted project meets its completion date or budget or if the end
results conform to the original scope. These fundamental
elements are critical to construction business success since the
outcomes of the project may have strategic implications on the
success and profitability of the construction business (Farinde
and Sillars, 2012; Jari and Bhangale, 2013). However, these
success criteria are seen insufficient to judge the overall suc-
cess of the construction enterprise because they only addresses
the short-term goals of the construction enterprise (Farinde and
Sillars, 2012), and has reached the point of diminishing results
(Chinowsky et al., 2010). Thus, the dynamics leading to the
construction business success remain largely undisclosed.

Given the body of evidence, this paper presents an effort to
explore the predictors of success and survival for construction
enterprise by considering the gap in previous research. Ideally,
identifying these predictors can help construction enterprise
reach their intended goal with greater efficiency. Hofstrand
(2010) asserted that successful entrepreneurs should have a
detailed knowledge of the keys factors needed for their success.
Conceptually, success and survival of construction enterprise
must be multi-dimensional constructs with related to a strategic
management concept where explorations must align with both
short-term and long-term objectives. Theoretically, this paper
focuses on the theoretical underpinnings success and survival
indicators from an entrepreneurship perspective. As noted by
many scholars, entrepreneurship is considered as an important
driving factor for long-term business success and survival
(Covin and Selvin, 1991; Lumpkin and Dess, 1996; Timmons,
1999; Wiklund and Shepherd, 2003; Antoncic and Hisrich, 2003;
Kuratko, 2009; Islam et al., 2011; Kraus, 2013; Wong, 2014;
Filser and Eggers, 2014). Thus, the fundamental research
question was formulated for the authors’ current [PhD] study
(Zahidy, 2017): What are the predictors of success and survival
for entrepreneurs in the construction industry?

2.5. Rationale of the selected research strategy

The current research inquiry aims to address a significant
gap in the CEM research literature. A paucity of research related
to long-term success factors of construction business from an
entrepreneurship perspective indicates the current study will fill
an important void in the CEM body of knowledge. The used of
an entrepreneurship perspective in the CEM field is rare and
new. It involves in the developing new ideas of success indi-
cators for the construction business from an entrepreneurship
perspective. Hence, the process of assessing the indicators is
difficult, and requiring advanced knowledge and experience.
Furthermore, the success indicators are considered as a
multidimensional construct. In addition, the success indicators
may result from the interrelationship of each factor. Thus, such
process would be difficult for construction industry practitioners
to carry out, and may provide inappropriate answers if they do
not understand well the concepts of entrepreneurship and may

leasing to the meaningless of the whole research effort. A proper
and effective evaluation requires the practitioners to consider,
assume, and analyze many factors. Therefore, this process can
be considered as a multi-criteria decision-making problem with
many quantitative and qualitative attributes.

A mixed methods research with a combination of the Delphi
study and DEMATEL technique, therefore, is viewed as an
appropriate strategy of inquiries for the current research study.
The use of expert testimony as the mode of data collection is
acceptable in order to establish a foundation for research
(Helmer and Rescher, 1960; Linstone and Turoff, 1975; Fowles,
1978; Nworie, 2011). Hallowell (2009) highlighted that inductive
reasoning requires the synthesis of evidence and information
from a variety of sources. While utilising interpretive reasoning
of which conclusions are drawn based on the recognition of
patterns, spatial relationships, correlations, and causal
relationships. In this context, the first is associated with the
Delphi study, and the second can be achieved by using the
DEMATEL technique. It may be more illustrative and exciting
than those gained by using only one type of method (Tapio et al.,
2011). It is also to take advantages of enabling the metho-
dological triangulation.

Within this approach, the outcomes from the Delphi study
are used as the inputs for the DEMATEL technique. Specifically,
the integration of Delphi study and DEMATEL technique was
selected for the current research study for the following reasons:

i. The complex issue which the current study undertaken
could be considered as a multi-criteria decision-making
problems that require knowledge from people who
understand the theory, industry, economic, social, and
political issues as well. According to Skulmoski et al.
(2007), the Delphi method is well suited as a research
instrument if there is incomplete knowledge about a
problem or phenomenon under study, as the current re-
search study try to investigate.

ii. The Delphi study and DEMATEL technique are the
stronger methodologies for a rigorous query of experts
and stakeholders, especially in the CEM fields.

iii. The research approaches based on the premise that the
collective opinions of expert panellists are of richer qua-
lity than the limited view of an individual (Nworie, 2011).
For example, the Delphi study is based on the rationale
that, ‘two heads are better than one’ or ‘n heads are
better that one’ (Dalkey and Rourke, 1972). These
approaches are desirable such that it does not require
the participants to meet physically.

iv. Although there may be a relatively limited number of
experts with knowledge about the research problem, the
expert’s panel size requirements are modest.

v. The Delphi study and the DEMATEL technique are fle-
xible in its design and amenable to follow-up commu-
nicates. It permits the collection of richer data leading to
a deeper understanding of the fundamental research
question.

vi. The demanded of the effective application of research
paradigm in the CEM due to the nature of the business
environment which is complex and constantly changing
has called for the mixed methods approach. Thus, the
integration of a Delphi study and the DEMATEL tech-
nique are the appropriate research approach for the
CEM research because of their robustness and rigour.

vii. The need for interaction and feedback mechanism be-
tween industry respondent and academician in the CEM
research. This attribute can only found in a Delphi study
and the DEMATEL technique.

viii.The Delphi study and DEMATEL technique are highly
formalized methods of communication that are designed
to extract the maximum amount of unbiased information
from a panel of experts (Chan, 2002).
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The combination of Delphi study and DEMATEL technique
that employed in this study was consistent with some previous
studies within the CEM. For examples, the works of Chen and Li
(2009) in assessing the effective factors of architectural design
services in China. The study of Wu et al. (2009) in identifying the
cause and effects factors of traffic safety at freeway work zone
in China. A recently conducted study in Iran by Poloie et al.
(2012) to identify the effective factors on the agility of supply
chain in mass construction associations. Therefore, this gap in
literature led to the choice of the combination of the Delphi study
and DEMATEL technique as appropriate research design to
validate and refine the leading indicators for construction
business success.

3. Conceptual research model

Cooper and Schindler (2009) defined a model as a represen-
tation of a system. It involves specifying relationships amongst
variables (Zikmund, 2003). Drawing upon the existence theories
found in entrepreneurship literature, a conceptual research
model was developed to answer the overarching research ques-
tions underlying the current study. Figure 1 illustrated the con-
ceptual research model which shown the predictors of construc-
tion business success. It consists of four broad perspectives of
entrepreneurship theory, namely entrepreneurial orientation,
entrepreneurial organization, entrepreneurial competency, and
entrepreneurial environment.

As shown in Figure 1, the long-term success of the
construction business could be achieved from the results of the
interrelationship between entrepreneurial orientation,
entrepreneurial organization, entrepreneurial competency, and
entrepreneurial environment. These elements are considered as
predictors of the success for the construction business because
they are linked to performance and economic growth as proven
by previous studies. They are also representing the
entrepreneurial activities implemented in the organization.
These four perspectives of entrepreneurship phenomenon could

be used as the input for the Delphi study. It cannot discounted
that causal relationships may exist between the identified
indicators in the complex system. The dotted lines are
representing the interrelationships amongst the four
perspectives and related to the DEMATEL technique.

4. Delphi Method Overview

The Delphi technique is being increasingly used in many
complex areas in which a consensus is to be reached such as
CEM research (Chan, 2002). Norman Dalkey of the RAND
Corporation developed the original Delphi concept in the 1950’s
for the United States Air Force sponsored the project. The goal
of the project was to solicit expert opinions, from the point of
view of a Soviet strategic planner, of an optimal the USA
industrial target system and to the estimation of the number of
A-bombs required to reduce the munitions output by a pre-
scribed amount (Dalkey and Helmer, 1963). In academic, Delphi
concept is particularly useful for highly controversial or multiple
dimension subjects such as technological, economic, socio-
logical or medical (Derian and Morize, 1973). In other words,
Delphi study is well suited as a research instrument when there
is incomplete knowledge about a problem or phenomenon
where there are no ‘correct’ answers (Skulmosti et al., 2007;
Paliwoda, 1983).

The Delphi method uses an iterative feedback technique
with a group of experts and concerning to a set of qualitative
research methods. It relies on opinions of individuals who are
believed to be experts on the subject under consideration
(Schmidt, 1997). The Delphi method is a highly formalized
method of communication that is designed to extract the
maximum amount of unbiased information from a panel of
experts (Chan, 2002). Moreover, as compared to the traditional
surveys and interviews, the Delphi method requires participants
to expert certification before the survey process begins. It allows
the expert panelist to interact anonymously to achieve
consensus (Tran et al., 2014). The research data, i.e. expert
opinion, is typically collected using several rounds of intensive
questionnaires, which generates a series of qualitative and
quantitative data for analysis. The analysis findings will then
determine the form and content of subsequent questionnaires,
and so on until the group opinion is formed and stable (Gupta
and Clarke, 1996). From a practical perspective, the method
allows input from a larger number of participations than could
feasibly be included in a group or committee meeting (Rowe and
Wright, 1999). The ultimate goal of the Delphi technique is not
only to elicit a single answer or to arrive at consensus, but to
obtain as many high quality responses and opinions as possible
on a given issue from a panel of experts to enhance decision-
making (Gupta and Clarke, 1996). This process enhanced the
success, credibility and validity of the technique used (Clayton,
1997).
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Figure 2.
Delphi procedure
for CEM research

(Hallowell and
Gambatese, 2010)
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4.1. Delphi Process

Theoretically, the Delphi process can be continuously itera-
ted until reached a predetermined level of consensus, or gained
no new information from further rounds of the Delphi processes
(Linstone and Turoff, 1975). According to Christie and Barela
(2005) and Mullen (2003), a minimum of two rounds is required
to allow feedback and revision of responses. Brockhaus and
Mickelsen (1977) reported that most of the Delphi studies utilise
three or fewer iterations. However, to be benefited from the
Delphi’s purported advantages, a clear understanding is de-
manded to enable methodological application and adaptation
(Ayton et al., 1999). Hallowell and Gambatese (2010) outlined a
general structure of Delphi process that could be applied in CEM
fields, as illustrated in Figure 2.

5. DEMATEL Technique Overview

Industrial engineering methods of Multi criteria Decision ma-
king (MCDM) are for analysis of complex problems with more
than one decision criteria (e.g. Aziz et al., 2016; Asim and
Sorooshian, 2016; Sorooshian, 2015; Ansah et al., 2015;
Sorooshian et al., 2015; Sorooshian and Dodangeh, 2014).
Decision Making Trial and Evaluation Laboratory (DEMATEL) is
among MCDM methods with a considerable different applica-
tions (e.g. Sorooshian et al., 2012; Sorooshian et al., 2013;
Fazlollah et al., 2013; Sorooshian and Dahan, 2013; Falatooni-
toosi et al., 2013; Sorooshian, 2014; Falatoonitoosi et al., 2014a).

The DEMATEL technique was developed by A. Duval, E.
Fontela, and A. Gabus in 1974 at the Battelle Memorial Institute
in the Geneva Research Center. It was initially created for the
world problem structure or ‘world problematique’ by analysing
scientific, political, and economic problems that influenced by a
complex system of different factors and involve many stake-
holders (Fontela and Gabus, 1976). The main purpose of the

DEMATEL method is to analyse different factors affecting a
system. It uses expert knowledge to better understanding the
correlation between the factors, in terms of relationships and
influences between the different factors. It enables decision
makers to convert the complex criteria of a system (or sub-
system) into cause and effect groups to simplify the process of
decision making. It also enables them to recognize the direct
and indirect influences of complex factors. Furthermore, this
technique has widely accepted and considered as one of the
best tools to solve the cause and effect relationship among the
evaluation criteria (Tzeng et al., 2007; Lin and Tzeng, 2009,
Falatoonitoosi et al., 2014b).

5.1. DEMATEL Process

The interdependent relationships between the identified
indicators from the Delphi process must be confirmed. For
example, if the availability of financial resources is amongst the
success indicators, it would relate to the business and
management competencies, risk taking, national economic
growth, government policies and political stability as well. Simi-
larly, if the marketing competencies are amongst the success
indicators, it would relate to the competitive aggressiveness,
risk-taking, national economic growth, government policies and
political stability. Likewise, if the success indicators are organi-
zational culture, business and management competencies,
innovativeness, technical competencies, and technological
competencies, it would work if the companies have an appro-
priate organizational structure. Consequently, there is a network
structure among the indicators. The DEMATEL method is a
suitable mechanism for verifying such relationships. Based on
the work of Liu et al. (2012), Wang et al. (2012), Tsai et al.
(2013), Falatoonitoosi et al. (2013) and Ali et al. (2016), the
following Figure 3 diagrammed the procedure of DEMATEL
technique, and the discussions on the procedures in the follo-
wing section.
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Figure 3.

The steps
of the DEMATEL

technique

6. Delphi-DEMATEL Process

Based on the identified of success indicators from the per-
spectives of entrepreneurship theory, and an extensive literature
review, a structured questionnaire was developed. The ques-
tionnaire was then piloted for readability, content, ease of
answering and the rating scale used. The questionnaire was
refined based on the suggestions and feedbacks received. The
final questionnaire was then electronically sent via email in two
(2) rounds of the Delphi procedure to a panel of thirty nine (39)
purposely selected construction industry experts.

The initial invitations were delivered electronically to the
prospective Delphi experts. The prospective Delphi experts
were invited officially to form the experts’ panel for the study. The
initial invitations consisted of introductory questionnaires that
provide the introduction to the study include an explanation of
the theory underpinning the study. It also explained the

responsibilities of the respondent in participating in the study. At
the end of the introductory questionnaire, the ‘Participation
Consent Form’ was also included in this questionnaire. Partici-
pants were required to return signed copies of the consent forms
to record their agreement and willingness to take part in the
survey. In compliance with the research ethics, merely those
who returned signed the consent forms will select officially as
the expert panel of the study.

The current work was carried in two phases, simultaneously.
The analysis of participants’ input was done at the end of each
phase to assess for themes and to look for consensus and
disagreements among participant responses. In Phase 1, a
modified Delphi study offering participants four major
perspectives of entrepreneurship phenomenon consisted of
twenty three questions in the format of structured and open-
ended for feedback was applied. The Delphi process limited to
two rounds of the iteration process. The content of each section
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of the questionnaire clearly explained the indicators include the
brief description of each indicator. The participants were instruc-
ted to rate the importance of the indicators to the construction
business success and survival. It used the importance scale
based on a five-point Likert-scale: 1 = no judgment, 2 = very
unimportant, 3 = unimportant, 4 = important, and 5 = very
important. The sample of the initial round questionnaire is shown
in Appendix A. In addition, participants were also asked to list
and describe additional indicators that they think are important
and should consider in the evaluation of success dimensions in
the provided column. After receiving subjects’ responses, the
data was analysed in term of group mean and median.

In the second round and the final round, each Delphi pane-
llist received a second questionnaire including the additional
indicators suggested by participants in the first round, if any. The
results of the previous round in term of group mean and median
of each factor were included in the questionnaire. Also, the
individuals’ response to the previous round was also included. In

this round, panellists were asked to revise his/her judgments
provided in the previous round. This round gives Delphi
panellists an opportunity to make further clarifications of both the
information and their judgments of the relative importance of the
items. After receiving subjects’ responses, the data was
analysed to determine the consensus. The aim of this Phase 1
was to abstract a set of success indicators for construction
business by gathering the expert’s opinions.

Upon completing of the two rounds of Delphi iterations in
Phase 1, Phase 2 of the study was carried out using DEMATEL
technique, subsequently. The DEMATEL technique is applied to
confirm quantitatively the interdependent relationships between
the abstracted indicators, which had achieved consensus in the
beginning stage. The questionnaire was designed in the matrix
format. It included a pairwise scale and designated into three
levels. The scores of 0, 1, 2, and 3 represent no influence, weak
direct influence, moderate direct influence, and strong direct
influence. Figure 4 illustrated the Delphi-DEMATEL process flow.
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Figure 4. The Delphi-DEMATEL process flow
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7. Experience of Delphi-DEMATEL Practice

The Table 2 summarized the parameters for the data inqui-
ries for the author’s current [PhD] study (Zahidy, 2017).

A full detailed report of the study is available in the reference
library of Universiti Malaysia Pahang. But in brief, twenty three
success indicators have been identified from the entrepreneur-
ship literature. The questionnaire with twenty three indicators
was designed in order to evaluate the importance of indicators
from the viewpoints of the construction industry experts. The
Delphi study was taken among thirty nine construction industry
experts. As shown in table 3, Results of the two iteration rounds
of the Delphi study indicated that eighteen indicators have
achieved the pre-determined consensus.

QUALITY
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Table 2. Parameters of the Delphi-DEMATEL process

Table 3. Success indicators for the construction enterprise
emerged from the Delphi process

Table 4. The initial direct-relation matrix

Although these eighteen indicators can be used as the
predictors to the success of construction enterprise, neverthe-
less, it is unrealistic to improve all these indicators simul-
taneously with limited resources. Moreover, it cannot be
discounted that the success of the construction business may
also result from the interrelationships among the elements.
Therefore, in order to improve the indicators more effectively,
the second questionnaire was developed for applying the
Decision Making Trial and Evaluation Laboratory (DEMATEL)

technique. It aims to first prioritize the importance of these indi-
cators and then construct the causal relations among the indica-
tors. Hence, the key success indicators for the construction
business success can be identified and improvement can be
made by observing the causal relationships of the key success
indicators.

The DEMATEL questionnaires were sent electronically to
thirty six construction industry experts resulting in twenty res-
ponded, representing a 55.6% response rate. The experts who
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did not respond provided no reasons for doing so. According to
Teng (2002) and Skulmosti et al. (2007), within 5 to 15 experts
are sufficient for a group decision-making to be appropriate.
Hence, the data generated from the study were considered of
sound quality that would enable to draw a valid and generalised
conclusion.

Therefore, twenty sets of 18 x 18 non-negative matrices were
obtained from the twenty respondents. An initial direct-relation
matrix Z was constructed by calculating the arithmetic mean of
the same elements in the collected matrices of the respondents.
It showed the initial direct effects that an indicator exerts on and
receives from other indicators as shown in Table 4.

The result of the DEMATEL study is shown in Table 5 and
Figure 5. The results revealed three (3) success indicators as
the most critical indicators that influencing the other indicators. It
also found that five (5) other indicators were the critical
indicators of the effect group. The other ten (10) indicators were
independent and can only influence a few other indicators.

8. Conclusion

The complex, dynamic and transient nature of the con-
struction industry has suggested the need for alternative
research approaches in CEM, which are more robust and rigour.
The move from single-method approaches to multi-methods
approaches in the social and behavioural sciences over the past
decade has called for a reinterpretation of the procedures for
selecting the appropriate research approaches in CEM. This

paper provides an insight into learning benefits as a result of
employing the Delphi method and DEMATEL technique in CEM
research. The Delphi method and DEMATEL technique has
been used in many fields and for different purposes. However,
in the contact of the CEM, both approaches have not seen a
widespread use; thus, result in misconception concerning the
appropriate procedures that could be used. As an effort to
consolidate a relatively large body of literature, this paper
presented a procedure that may be applied to most types of
CEM research. It should be noted that this procedure is not a fix
method rather than a flexible method. Using the approaches
presented in this paper, the reader may able to consider the
appropriate research philosophical paradigms that related to the
subject under research; and understand the processes of the
Delphi method and DEMATEL technique include the panel
composition, panel size, number of rounds, and criteria to
achieve consensus. It is expected that by adopting the purposed
procedure, the collected data were of sound quality which
enable to draw a valid and generalised conclusion.
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1. Introduction

Under the conditions of instability, crisis, global competition,
and economic sanctions, it is very difficult to do business, and
the problem of provision of strategic effectiveness of enter-
prises, i.e., their long-term and sustainable development, grows.
This is the primary interest of business structures which invested
into creation of enterprises which want to return their invest-
ments and receive profit.

Society is also interested in sustainable and responsible
business which holds firm positions in the market and is oriented
at long-term development; as such enterprises, as a rule, do
their business in a fair way, guarantee high quality of products
and after-sale service, and implement innovations in order to
preserve their competitiveness, which stimulates fuller satisfac-
tion of consumers’ needs.

The state is also interested in preservation of national
business for provision of economic security of the country and
its high competitiveness in the global economy, maximization of
tax revenues into the state budget, and preservation of living
standards in the country, as well as prevention of mass
unemployment as a result of enterprises’ bankruptcy. Therefore,
for all market members, preservation and sustainable develop-
ment of entrepreneurship are very important.

Due to this and due to essential changes of the conditions of
management in the modern global economy, actuality of search
for new and more successful means of provision of enterprise’s
strategic effectiveness grows, as negative tendencies in the
sphere of entrepreneurship show ineffectiveness of old me-
thods.

This article offers a hypothesis that one of the key indicators
of enterprise’s strategic effectiveness is human capital, and its
development allows providing sustainable and long-term
development of business. The purpose of this article is ve-
rification of this hypothesis and determination of the role of
human capital among indicators of enterprise’s strategic
effectiveness.

2. Literature overview

Human capital is totality of knowledge, skills, and experience
of enterprise’s employees (Goldin, 2016). Human capital
belongs to non-material resources of enterprise (Benzoni &
Chyruk, 2015). An important role in formation and development
of human capital belongs to the system of education (Biao,
2015). In the 21st century, under the conditions of post-industrial
economy (Auer, 2015), human capital is viewed as the most
important production factor (Thomas & Burnett, 2015).

Strategic effectiveness is a measure of sustainability of a
company in the long-term (Hudz, 2011). The targeted function of
strategic effectiveness is maximization of company’s cost
(Popkova et al., 2015).

At present, there are four types of indicators which
characterize effectiveness of organization’s effectiveness:
indicators of evaluation of organization at financial markets –
market evaluation (added economic value, added value of joint-
stock capital) (Slaschov & Merzlikina, 2013), financial and
accounting indicators (volume of profit, profitability, money flows)
(Jansen et al., 2013), non-financial indicators, (satisfaction of
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Abstract

The purpose of the article is to determine the role of human capital among the indicators of strategic effectiveness of
an enterprise. For this, the authors develop and apply the methodology of evaluation of strategic effectiveness of
enterprise and methodology of qualitative evaluation of the level of development of enterprise’s human capital and
level of its correspondence to its needs, and determine the connection between these indicators with the help of the
methods of regression and correlation analysis. In the process of the research, the authors analyze the reasons for
influence of human capital on strategic effectiveness of enterprise, determine various levels of human capital of
enterprise, and determine the role of human capital among the indicators of enterprise’s strategic effectiveness. As a
result, the authors come to the conclusion that human capital occupies the central role among the indicators of
strategic effectiveness of enterprise, as it is a source of maximization of enterprise’s profit and provision of its
sustainability and minimization of expenses, and compile recommendations for its development by modern
enterprises.
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customers, loyalty of customers, product quality correspon-
dence to technical requirements) (Silvi et al., 2015), as well as
indicators of costs (Mitina et al., 2015).

There is close connection between development of human
capital and enterprise (Meier et al., 2016). Human capital largely
forms peculiar features of enterprise (Semrau & Hopp, 2015),
this providing its competitive advantages in the market (Kato &
Honjo, 2015). That’s why many enterprises invest into de-
velopment of their human capital (Rukumnuaykit & Pholphirul,
2015) through training, additional training, stimulation of inno-
vational activity, etc. (Lajili, 2015).

As a result of literature review of the topic of the research, it
is possible to conclude that the existing systems of evaluation of
enterprise’s strategic effectiveness do not include analysis of
human capital as one of the indicators. At present, the role of
human capital among indicators of enterprise’s strategic
effectiveness is not determined, which causes necessity for
further research in this sphere.

3. Research methods

It is offered to use the specially developed authors’
methodology of evaluation of enterprise’s strategic effectiveness
as methodological foundation of research. Strategic effective-
ness of enterprise is understood as economic and mathematical
qualitative indicator which characterizes the ratio of the level of
sustainability of enterprise’s development to costs of its
provision.

That is, strategic effectiveness determines enterprise’s
capability for successful development in the long-term, which
supposes its sustainable development and realization of the
selected strategy. Within the offered methodology, the following
formula for determination of enterprise’s strategic effectiveness
is offered:

SE = (NPE + SDE)/CRS (1)
where SE – strategic effectiveness of enterprise;
NPE – net profit of enterprise;
SDE – sustainability of development of enterprise;
CRS – costs of realization of the strategy of development of

enterprise and provision of its sustainability.
If the value of indicator SE ≤ 1, the costs equal or exceed the

advantages, and the enterprise is strategically ineffective. If
SE > 1, the enterprise is strategically effective. The larger the
indicator SE the better. Net profit of enterprise characterizes
successfulness of realization of its strategy, and sustainability –
stability and perspectives of its development in future. It is
calculated by the following formula:

SDE = RSI + CBE (2)
where RSI – revenues from the sales of innovational

products of the enterprise;
CBE – cost of brand of enterprise.
Costs of realization of the strategy of development of

enterprise and provision of its sustainability are determined in
the following way:

CRS = (CII + CMB + CSR + CER + CME) (3)
where CII – costs of conduct of scientific research and

implementation of innovations;
CMB – costs of management of enterprise’s brand;
CSR – costs of realization of measures in the sphere of

corporate social responsibility;
CER – costs of realization of measures in the sphere of

corporate ecological responsibility;
CME – costs of management of enterprise (managerial

costs).
This work also uses the proprietary methodology of

qualitative evaluation of the level of development of enterprise’s

human capital and level of correspondence to its needs. Within
this methodology, the invited experts evaluate (according to the
10-point scale) the level of competence of enterprise’s em-
ployees, dynamics of their development and innovational
activity, and calculate the mean average – thus calculating the
indicator of development human capital of enterprise (HCI).

4. Results and discussion

Based on the analysis of 50 Russian enterprises of different
size from various regions and spheres, the authors of this re-
search determined the high level of correlation (99%) and close
connection between strategic effectiveness (SE) and the level of
development of human capital of enterprise (HCI). Let us view
the example of calculations by the example of Gazprom OJSC
(Table 1).

As is seen from Table 1, the value of indicator SE constitutes
2.5, i.e., sustainability of development of enterprise exceeds
expenses for its provision by 2.5 times. This shows high
strategic effectiveness of Gazprom OJSC in 2015 – despite its
low innovational activity.

As is seen from Table 2, the value of indicator HCI
constitutes 8 points out of 10. It’s a rather high value, which
shows high level of development of human resources of
Gazprom OJSC in 2015.

Based on the data of table and with the help of regression
and correlation analysis, it was determined that the level of
correlation of indicator SE (y) on the indicator HCI (x) constitutes
98%. The received model of the paired linear regression
y = 0.32 + 1.12x shows that with the increase of the value of
indicator HCI by 1, the value of indicator SE grows by 1.12. The
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Indicator Values of indicators,
RUB million

NPE 113,881
RSI 10,114
CBE 104,801
SDE = RSI + CBE 114,915
CII 5,127
CMB 20,651
CSR 15,435
CER 18,354
CME 31,612
CRS = (CII + CMB + CSR + SEО + CME) 91,179
SE = (NPE + SDE)/CRS 2.5

Table 1. Calculation of strategic effectiveness of Gazprom
OJSC in 2015

Source: (Consolidated intermediary reduced financial
accounting…, 2015)

Table 2. Calculation of the indicator of development
of human resources of Gazprom OJSC in 2015

Indicators Values of indicators,
points

Level of competence of enterprise’s
employees 10

Dynamics of development of enterprise’s
employees 9

Innovational activity of enterprise’s
employees 5
HCI 8

Source: compiled by the authors
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connection between the indicators is strong and direct, and the
model is significant. The following are the signs of influence of
human capital on strategic effectiveness of enterprise:

� ensures development and realization of the strategy of
development of enterprise;

� is a source of competitive advantages of enterprise;
� is a source of innovations of enterprise and development

of production technology;
� ensures connection between enterprise and external

environment and society on the whole, forming its repu-
tation;

� is an important factor of investment attractiveness of
enterprise, etc.

The authors of this research distinguish the following three
levels of human capital of enterprise: managerial, production,
and providing. Management of enterprise is conducted at the
managerial level. The level of competence of enterprise’s mana-
gement determines accuracy of formulation of the strategy of its
development and effectiveness of management of its emplo-
yees and business processes.

Production activities of enterprise for creation of products
and provision of services are performed at the production level.
Effectiveness of activities of enterprise’s employees on this level
determines the efficiency of labor and quality of final products.
Based on the accumulated knowledge and experience, the
employees of this level can make suggestions for improvement
of work of enterprise and implementation of innovations.

Providing level is the level of activities which are neither
managerial nor production. It includes accompanying measures

which ensure successful functioning of enterprise. For most
enterprises, it’s conduct of financial accounting, cleaning of
premises, etc. Despite the fact that this level is the level of
activities that are not main for enterprise, they are very important
for supporting its effective and coherent work.

The role of human capital among indicators of enterprise’s
strategic effectiveness is graphically shown in Figure 1.

As is seen from Figure 1, human capital occupies the central
role among indicators of enterprise’s strategic effectiveness, as
it is a source of maximization of enterprise’s profit, provision of
its sustainability, and minimization of costs. It’s worth noting that
human capital unified two production factors of enterprise –
labor and entrepreneurial capability. It provides creation and
development of such production factor as technology and
provides attraction of investments and is a source of enterprise’s
capital.

5. Conclusions

As a result of the research, it is possible to conclude that the
offered hypothesis is proved; it is confirmed theoretically and
empirically that one of the key indicators of enterprise’s strategic
effectiveness is human capital, as it ensures development and
realization of the enterprise’s strategy, innovational activity, com-
petitive advantages, and minimization of its costs. That’s why
human capital occupies an important place among the indicators
of enterprise’s strategic effectiveness.

Modern enterprise should pay more attention to develop-
ment of human capital as a source of their strategic effecti-
veness. For this purpose, it is necessary not only to raise the
level of education of enterprise’s employees – which is the most
widespread measure – but also to increase the team spirit of the
employees, ensure integrity of employees’ interests, and create
favorable conditions for manifestation of the initiative, imple-
mentation of innovations, and cooperation within the realization
of the strategy of development of enterprise.

It should be concluded that despite the popular opinion of
managers of a lot of enterprises in markets with low competition
that human capital doesn’t play an important role in their de-
velopment and provision of their strategic effectiveness,
practical around the whole world shows the contrary. With the
growth of tendencies of globalization and integration, compe-
tition grows even in local markets, which causes necessity for
paying more attention to the issues of development of human
capital of enterprises.

A certain limitation of the performed research is limitation of
empirical materials by practice of entrepreneurship in modern
Russia and small volume of selection for analysis and gene-
ralization of results. Thus, during further research, it is expedient
to pay more attention to practical aspects of the issue and
strengthening of empirical demonstrative base of influence of
human capital on strategic effectiveness of enterprise in various
countries and spheres of economy.
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1. Introduction

Education in the world today is very competitive, locally as
well as globally. The competitiveness that grows harder makes
many organizations try to enhance their performance. At
individual level, they implement various strategies to escalate
the individual performance, like carrying out some training.
Training given by organization is intended to upgrade the ca-
pability of their employees in accordance with their duties. This
will influence the productivity, quality, and the financial perfor-
mance of the organizations (Singh et al. 2015). On the other
hand, organizations are also aware of the role of leaders in
achieving better performance that they expect (Ebrahimi et al.
2016). So, in an organization, there must be a leader who has
the capability to change and can create some valuable
innovations (Uslu et al. 2015).

Since the commencement of free trade among Asean coun-
tries, we can see increasing intensity of the competitiveness.
Asean Economic Community’s policy need to be addressed in a
positive way through strategic decisions and actions. Globa-
lization is marked with the waning of region boundaries
connected with business, social and cultural activities, and the
development of science and technology. As it is said (Sharma et

al. 2012), environmental change is very dynamic, marked by the
rapid progress of technology and the shorter period of products.

The competitiveness of a company will be great if they have
competent manpower (Ismail et al. 2012). Competence can be
achieved through efforts to develop employees’ ability which, in
turn, can enhance their performance (Hameed and Waheed
2011). Another way to upgrade the competence of the employee
is through leadership who can promote change. Transforma-
tional leadership is a very interesting study because it can
influence the enhancing of the employees’ capability to
innovate. It also has good impact on their performance (Aryee et
al. 2012).

Some researchers have showed ways to enhance the
employees’ competence. For instance, research carried out by
(Afacan Fındıklı et al. 2015) with the outcome Organizational
Innovations. Afcan Findikh et al. (2015) researched the Strategic
Human Resources through training activities. His research
(Afacan Fındıklı et al. 2015) showed empirically that employees’
training has great influence to enhance organizational
innovations, i.e. increasing their ability in exploitation and
exploration. That is why organizational support is very important
in various sectors to enhance the dynamic competence of the
organization staffs.
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Abstract

Education is the key to achieve success in every sphere of life. That is why education of a nation should be managed
in a right way to get high level in performance. The objective of this research is to dig deeper into the role of
Transformational Leadership to enhance lecturers performance that is mediated by Organizational Support and
Dynamic Ambidexterity Capability. Population of this research are lecturers in private universities in Central Java and
the Special Region of Yogyakarta. The samples were taken randomly from 350 lecturers who have had academic
position in their institutions. Data were collected by submitting questions to the respondents in the form of
questionnaires. To get quality data, the present researchers undertook some tests concerning their validity, reliability,
normality, and the properness.
Structure Equation Modell was used to run a hypothetical test. The results of this research showed that
Transformational Leadership had significant influence to Organizational Support and Dynamic Ambidexterity
Capability. In turn, the Dynamic Ambidexterity Capability gave significant influence to Lecturer Performance in a
positive way.
This research concluded that Dynamic Ambidexterity Capability had a big role as a mediation variable in enhancing
Lecturer Performance, whether it was preceded by exogenous variables or endogenous variables, or the combination
of exogenous and endogenous variables.

Keywords: transformational leadership, dynamic ambidexterity capability, organizational support, lecturers perfor-
mance, structure equation model.



QUALITY MANAGEMENT

97

Dynamic competence of employees can be a great power to
bring out creativity and innovation (Lin et al. 2016) which, in turn,
will increase competitiveness of the company (Slaiman et al.
2015). Manpower, with their dynamic competence, have impor-
tant role in activating non-human power to achieve organization
targets in efficient and effective way. Dynamic competence in
exploration and exploitation at individual level was studied by
(Good and Michel 2013). Exploration activities were measured
through divergent thinking dimension, while exploitation
activities were measured through focused attention dimension
and cognitive flexibility. In dynamic activities, predictive variable,
ie. intelligence, is important, although it is not in ambidexterity
theory. However, exploitation and exploration activities need
individual intelligence (Good and Michel 2013).

Based on some previous researches, it is important to make
efforts to enhance the competence of employees in exploration
and exploitation activities. Those competences need flexibility
so that they can cope with environment challenges that change
and develop all the time, and create excellent performance.

Manpower management has to be so strategic that it can
create flexibility in connection with exploitation and exploration
on individual level. Dynamic competence in exploration and
exploitation has been studied by some researchers, among
others are (Cingöz and Akdoğan 2013). According to them,
flexible strategy is needed to respond and cope with the
changing environment. Along with Cingöz and Akdoğan (2013),
(Carter et al. 2012) suggested that employees have to exercise
different behavior when they face different and changing
situation. Some corporations can increase their competitiveness
because they have Strategic flexibility.

Considering some analysis from previous researches, there
is a need of deeper studies having connection with exploitation
and exploration activities on individual level. This research is
trying to present a study about dynamic competence on indi-
vidual level that has not been conducted by other researchers.
The purpose of this research is to show the importance of
employees’ dynamic competence in connection with exploration
and exploitation activities as an effort to enhance their perfor-
mance.

This research proposes a model of transformation leader-
ship and organization support as a means to enhance Lecturer
Performance through the mediation of Dynamic Ambidexterity
Capability.

2. Literature Review

2.1. Transformation Leadership
and Organization Support

Manpower is the driving force that can propel non-human
power so that organizational activities can work. Operatio-
nalization of a company is not just every day routines; it needs
managerial handling to get excellent performance. Now in
globalization and liberalization era, organizations need man-
power who has capabilities to cope with it (M et al. 2013). Efforts
to adapt with changes in organizational environment, including
changes in work environment, has to be supported by
organization. Certain strategies and activities have to be culti-
vated thoroughly to achieve common goals. A leader can attain
company’s goals efficiently and effectively with the help of his
subordinates. Based on the background and some references,
the present researcher proposes hypothesis as follows:

H1: Transformational Leadership has significant and positive
influence on Organizational Support.

2.2. Transformation Leadership
and Dynamic Ambidexterity Capability

A leader has to try to build understanding about the up-
coming situation that the company will face. He also has to give

motivation and inspiration to enhance their performance (Imran
et al. 2012). Studies about leadership who tries to create
dynamic capability in exploration and exploitation activities has
been done by many researchers based on Transformational
Leadership theories. Transformational leadership is a style of
leadership with changing power that can give positive
contribution to the dynamic capabilities of employees or
organization. What a leader does when he gives directions or
guides to the people he leads is basically his primary mission
(Chou 2013).

Four behaviors that a transformational leader shows are: (1)
idealized influence, (2) inspirational motivation, (3) intellectual
stimulation, and (4) individual consideration (Bass and Avolio
1994). A leader can implement these four dimensions of a
transformational leadership to enhance the performance of his
subordinates (Boehm et al. 2015).

Dynamic capability shows the maneuvering capability to
adapt with environment that keeps changing. The capability to
create, to share and to protect company’s resources, especially
intangible resources that can influence the increasing perfor-
mance in the long run that is the application of the company’s
dynamic capability (Teece 2007). Furthermore, Teece (2007)
said that collaboration with other companies or institutions is an
innovation that is yielded by dynamic capability.

In business, capability to adapt to the development and
changes in company’s environment will generate blessings to
the company. To do that, exploitation and exploration play a very
significant role. Managing an organization should not focus on
routines only but also on creating new ways.

In connection with individual ambidexterity capability, (Good
and Michel 2013) explained about two individual activities, i.e.
exploitation and exploration. To achieve success in doing those
two, an employee must have competence and dynamic be-
havior. It is empirically evident that competence can enhance
performance (Iqbal et al. 2013). Competence can be seen from
one’s ability to apply knowledge, skill and character that support
it, in his effort to solve organization problems. To formularize
today’s business condition, exploitation and exploration activi-
ties should be done flexibly to get business chances (Frederick
2015). Exploitation and exploration are activities that can be
done both at organizational (O’Reilly III and Tushman 2013),
and individual level (Good and Michel 2013). Exploitation and
exploration activities in organizations is known as Organiza-
tional Ambidexterity theory (O’Reilly III and Tushman 2013),
while exploitation and exploration activities on individual level is
known as Individual Ambidexterity theory (Good and Michel
2013). Individual Ambidexterity is a combined capability owned
by an individual to carry out exploitation and exploration (Good
and Michel 2013). Based on the background and some
references, the present researcher proposes hypothesis as
follows:

H2: Transformational Leadership has significant and positive
influence on Dynamic Ambidexterity Capability.

2.3. Organization Support
and Dynamic Ambidexterity Capability

Flexibility in one’s way of thinking can yield diversity of
thoughts (Sharma et al. 2012). Flexible thinking will enable one
to bring out new ideas, because they have skills and can
overcome obstacles they are facing. Studies concerning Ambi-
dexterity Capability have been done by some researchers, for
instance (Bratnicka 2014; Monferrer et al. 2015; Raisch et al.
2009). One of the researches having connection with efforts to
increase exploration innovation is that which try to apply trans-
formational leadership (Jansen et al. 2009).

Based on the above theory, the present researcher made a
try of organizational support concept as an influence mediation
of transformational leadership on dynamic ambidexterity
capability. Organizational support is a will, an ability, and readi-
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ness of an organization to support an employee when he needs
it. The support is given by the organization when the orga-
nization sees that, from the managerial point of view, certain
support should be given when it is needed. Based on the
background and some references, the present researcher pro-
poses hypothesis as follows:

H3: Organizational Support has significant and positive
influence on Dynamic Ambidexterity Capability.

2.4. Dynamic Ambidexterity Capability
and Lecturer Performance

Concerning the efforts to achieve organizational goal, we
have to decide the primary performance indicator (Subrama-
niam 2011). Primary performance indicator will determine the
achievement of the organizational goals. Group or individual
performance, in connection with the goal, will help organization
to achieve the goal as a whole. A leader, in order to gain
excellent performance, must have a clear map concerning
performance indicators.

To be able to do their job well, employees need feedback
periodically and in a balanced way so that they can perfect their
performances. Communication must be constructed correctly so
that their performances can be monitored. Observation asso-
ciated with improvement should be done in a right and accurate
way, showing performance clearly and specifically, so that the
direction to achieve excellent performance through performance
indicators can give clear outcomes.

A leader, when he has prepared strict performance mana-
gement system, must have supporting strategy to achieve target
performance. Employees involvement will be created if the lea-
der can enhance their capability in exploitation and exploration
activities.

Organization must be able to adapt to the dynamically
changing environment by identifying the available chances. To
attain superior performance in the long run, organization has to
create dynamic capability. In its turn, dynamic capability will
create, spread, and protect intangible assets (Teece 2007).
Dynamic capability is of value when it can create proactive and
right attitude in facing changes in tempestuous external
environment (Cingöz and Akdoğan 2013; Moreno and Reyes
2013). Cingöz & Akdoğan, (2013) have empirically showed that
there is positive connection among strategic flexibility, innova-
tive performance, and environmental dynamism. Based on the
above explanation and empirical finding of some previous re-
searches, the present researcher proposes the following
hypothesis:

H4: Dynamic Ambidexterity Capability has significant and
positive influence to Lecturers Performance

3. Research Model

Based on the proposed hypothesis and research back-
ground, issues and research questionnaires that have been
outlined above, an empirical research model illustration can be
shown as follows:

4. Research Design

4.1. Population

Population is a compound of all the elements in the form of
incidents, things, or persons that have similar characteristics
and draw the attention of a researcher because it is considered
as the scope of research (Ferdinand 2014). Population in this
research is lecturer at Private University in Central Java Provin-
ce and Province of Special Region of Yogyakarta.

4.2. Sample

After determining the population, the next step is sampling.
The sample is a subset of the population, which consists of
members of the population (Ferdinand 2014). Ferdinand, (2014)
says that the sample was taken because, in many cases, it is
impossible to include all members of the population.

There are two types of sampling designs, namely; Proba-
bility and nonprobability sampling (Sekaran 2000). In this
research the sampling process is done by probability sampling
method, where elements in the population have the same
opportunity to be used as sample subjects. Then to determine
the number of samples of each lecturer's characteristics
determined based on certified Lecturers and Lecturers who
have not been certified used Stratified Random Sampling
technique. Stratified Random Sampling involves a process of
stratification or segregation, followed by a random selection of
subjects from each stratum (Sekaran 2000).

4.3. Data Collection

Duration of distribution to questionnaire collection for three
months. The next step to get the data, distributed as many as
500 questionnaires to the respondents through the determina-
tion of samples with stratified random sampling.

5. Measures

Transformational Leadership is measured by adopting
indicators used by (Bettencourt 2004) that has been modified.
Indicators used to measure variable of Transformational
Leadership are: leader’s capability level in building clear com-
prehension about the goal of organization in the future, leader’s
capability to build comprehension that environmental changes
are full of chances, and leader’s volition level in increasing the
knowledge of his subordinates.

Dynamic Ambidexterity Capability variable has five indica-
tors, adopted from (Good and Michel 2013; Leonidou et al.
2015) that have been developed and modified. The following are
examples of Dynamic Ambidexterity Capability variable that
have been modified and adapted to the present research: the
capability of a lecturer in digging deeper into science as an effort
to adapt to the changing work environment, the capability of a
lecturer in following technological development so that he can
adapt to the changing work environment, and the capability of a
lecturer in applying new working method as an effort to adapt to
the changing work environment.

Regarding organizational support as a mediating variable of
influence between transformational leadership and dynamic
ambidexterity capability, the questionnaire adopted from a study
conducted by (Anvari et al. 2010; Liu et al. 2015) that has been
adapted to current research object. Organizational support is
measured by four indicators, among which are: support facilities
in performing their duties, motivation in the form of promotion,
given the authority to apply new working methods, and organi-
zational readiness to assist lecturers when needing special
assistance.

The Lecturer's performance variable, as a result of this
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study, was measured by six indicators adopted from (Chiang
and Hsieh 2012; walumbwa et al. 2011), developed and adapted
to local conditions of the study. Lecturer performance indicators
include: written process and book result; Learning agenda; Use
of language in learning; Creating a conducive atmosphere in the
classroom; Processes and results in research at the local and
international level; Processes and outcomes in solving problems
in society. Furthermore, the determination of the scores for each
indicator begins with (0), strongly disagrees, to (10), strongly
agrees.

6. Data Analysis

Structural Equation Model (SEM) is used to test hypothesis.
The reason is that SEM can better combine measurement mo-
del with structural model simultaneously and efficiently than
other multi variant techniques (JR et al. 2006). SEM method is
used in two primary stages, i.e. (a) estimation of the measuring
model, and (b) estimation of the structural model.

In the estimation process of measuring model, the present
researcher will test the proposed scales using some criteria, i.e.
reliability, validity, data normality, outlier and goodness of fit. And
in the estimation process of structural model, the present
researcher will study the relation between research concepts
simultaneously.

7. Data Quality Test

The outcome of data quality test, of all the exogenous and
endogenous variable indicators, showed loading factor value
above 0.7. It means that all the data are valid and ready for
reliability test. In reliability test, all variables had Cronbach Alpha
value above 0.7, indicating that all variables are reliable.
Furthermore, in data normality test, the present research
attained c.r. value of 2.223. The range of c.r. value is between -
2.58 and 2.58. It showed that the data had normal distribution.

8. Goodness-of-fit

Goodness-of-fit test result by using AMOS program and with
Structural Equation Model (SEM) analysis to this research
model showed good value, because overall goodness-of-fit
according to recommendation. To clarify the results of the
Structural Equation Model analysis related to the goodness of fit
indices, are presented in the table 1.

9. Discussion

The outcome of the hypothesis test submitted in this
research is then treated with Structural Equation Modeling
(SEM) analysis instrument, and it is presented in the table 2.

From Table 2: Regression Weights: it can be concluded that
Hypothesis one (H1) that Transformational Leadership has
significant and positive influence on Organizational Support is

empirically proven with P value less than 0.001, symbolized with
***. Similar opinion with the present research comes from
(Vargas 2015), who says that transformational leadership can
become counterweight between uncertainty in the organization
environment and the organization condition as it exercises some
activities in globalization era. Transformational leadership
enables learning in organization, and it gives impact to
innovation power, competitiveness, and high level performance.

Hypothesis two (H2) is empirically proven too. Empirical
outcome of H2 was showed by value P = 0.001, less than 0.05.
The outcome of H2 analysis is in accordance with the research
done by (Nemanich and Vera 2009), showing that Transfor-
mational Leadership can increase ambidexterity to the team
level. While (Good and Michel 2013) researched Ambidexterity
on individual level. Ambidexterity in exploration activities was
measured with divergent thinking dimension, and exploitation
activities was measured with focused attention dimension, that
was hypothesized to task adaptive performance (Good and
Michel 2013).

Research done by (Jansen et al. 2009) showed that
Transformational Leadership has positive and significant
influence on exploratory innovation, but it has negative and
significant influence on exploitative innovation in dynamic
environment. This research gave respond to the research
outcome of (Jansen et al. 2009), that Dynamic Ambidexterity
Capability was the anticipation of dynamic environment. The
present research was consistent, i.e. that Transformational
Leadership has positive and significant influence on ambidex-
terity activities.

Hypothesis three (H3), Organizational Support has signifi-
cant and positive influence on Dynamic Ambidexterity Capa-
bility, was empirically proven, with P value 0.028, much lower
than 0.05. This hypothesis outcome is in accordance with the
research done by (Meethongjan and Tachpetpaiboon 2015). The
research proved that a training supported by organization can
give significant influence to the employee’s increasing know-
ledge and skill in technology/computer. Research done by
(Reed 2012) also suggested that a training enables an
employee to have more efficient performance because of his
increasing knowledge in using technology.

Hypothesis four (H4), Dynamic Ambidexterity Capability has
significant and positive influence to Lecturers Performance, was
evident. P value for hypothesis four was much lower than
0.0001, which was marked by P value = ***. This finding is
consistent with the outcome of research done by (Erkutlu and
Chafra 2015), that creativity can increase leadership influence to
innovation behavior. Behavioral innovation in this study is one of
the indicators of the performance of lecturers.

In Indonesia, especially in this research with samples taken
from lecturers concerning their ability in dynamic exploration and
exploitation and its impact on creativity and performance, it is
generally in accordance with the outcome of some researches
done abroad, both in developing and in developed countries.
The interesting thing is that, on the whole, all the hypothesis
proposed in the present research are proven empirically.
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Chi-square Expected small 96.962 Fit
Significance Probability ≥ 0.05 0.002 Fit Marginal
CMIN/DF ≤ 2.00 1.590 Fit
RMSEA ≤ 0.08 0.060 Fit
GFI ≥ 0.90 0.914 Fit
TLI ≥ 0.90 0.985 Fit
CFI ≥ 0.95 0.988 Fit
AGFI ≥ 0.90 0.872 Fit Marginal

Table 1. Goodness-of-Fit Indices

Table 2. Causal relationships between variables

β P Description
Organizational
Support <<--- Transformational

Leadership 1.033 *** Accepted

Dynamic
Ambidexterity
Capability

<<--- Transformational
Leadership 0.569 0.001 Accepted

Dynamic
Ambidexterity
Capability

<<--- Organizational
Support 0.416 0.028 Accepted

Lecturer
Performance <<---

Dynamic
Ambidexterity
Capability

0.954 *** Accepted
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10. Conclusion, Limitation, 
and Future Research 

The analysis outcome to prove all the hypothesis proposed
is empirically accepted. Model in our research was in accor-
dance with the view of (Berikkhanova et al. 2015), that inno-
vative problem solving can be achieved when the role of a
leader is integrated with management functions. Therefore, the
present research outcome gave a clear picture that Dynamic
Ambidexterity Capability should be directed to increase
creativity in lecturer duty, i.e. solving problems.

The present research’s limitation is that it did not consider
motivation factor having connection with reward or payroll.
Research done by (Šajeva 2014) asserted that incentive can
motivate an employee to share knowledge and carry out
exploration activities.

Based on the conclusion and limitation, for the coming
research, the present researcher needs to consider new
variables beyond the research model. For instance, variables
concerning reward or payroll, as in the research done by
(Šajeva 2014). The present researcher also needs to give
general picture more broadly by expanding the population, for
instance, to the national scale.

11. Implication

The results of this study provide a clear direction on human
resource management in achieving its objectives. Organizations
can achieve excellence in competition through individual per-
formance when they successfully share knowledge (Abdul-Jalal
et al. 2013). With other empirical models, the success of
knowledge sharing can improve service innovation (Hussain et
al. 2016). In this study, lecturer performance should be
considered as an important reference to achieve competitive
advantage.  

Improving the performance of lecturers can be done in
various ways. The results of this study provide empirical evi-
dence that lecturer performance will increase when creativity in
problem solving increases. Creativity in problem solving will
increase when organizations can improve the dynamic lecturer's
ambidexterity capabilities through transformational leadership
and training support appropriate to the type and character of the
organization's operational tasks and roles. The ability of
dynamic ambidexterity will increase the creativity to solve the
problems, which then impact on improving performance,
especially in the three main responsibilities of lecturers, namely:
research, learning, and community service. Furthermore, the
results of this study provide a very important understanding, that
is related to the strategic role of transformational leadership in
improving the dynamic ambidexterity of a lecturer.

For academics, especially those with strategic managerial
functions and roles in universities, the empirical model that we
build in this research will enrich the strategic thinking to produce
a truly qualified lecturer's performance.
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1. Introduction

The notion of turbulence, put forward in the management
literature of the 1980s, is today more revealing than ever of the
day-to-day circumstances in which companies live, and the
socio-economic and cultural environment constitutes the object
of developments which shake society to its core. Globalization,
the profound mutations of consumption universes, the transfor-
mation of distribution, information technology, the new economy
all render the managers’ task more and more difficult, with the
company having to show increased reactivity in order to live in
symbiosis with its ecosystem. This reactivity is expressed out-
side the company through an adaptive supply of products and
services, and within through profound modifications of the
organizational structure and also, on the operational level.

As for the modeling of markets initiated in the 1980s, this
was accompanied by an internationalization of the social, eco-
nomic and cultural environment, which can be explained via: 

� companies’ quest for an additional increase of the pro-
duction volume, so as to take full advantage of the
economies’ of scale effect;

� the development of inter-country fluxes of people,
capital, products and, most importantly, information;

� the scramble for market share and the globalization of
competition, which exerts great pressure on companies
being attacked by challengers on their own market.

Among the profound mutations of universes of consumption,
the one relating to the end of consumption patterns, that is to
say, to uncertainty, is the one with the most salient social impact.
Thus, one of the major traits of the late 20th century was the
bringing into question of institutions (church, state, family), of
ideologies and thought patterns. This dissociation from tradi-
tional models translates, for the consumer, in the disappearance

of previously extant points of reference and through the
sensation of moving through an uncertain society. Uncertainty,
compounded by a worrying social and economic situation, takes
its toll on expectations and attitudes, particularly with regards to
the company and to consumption. This loss of trust in the future
translates, as far as expectations towards work and the com-
pany are concerned, into consequences such as: the company
finds itself being invested with an important social role,
expectations towards work veer towards the desire for more and
more quality, ethics resurfaces as a concern for employees.

It is obvious that the major problems facing the world of
businessmen demand a restructuring and reevaluation of the
manner in which companies run their activities, and a redefining
of strategies respectively. Thus, the question arises of “How is
marketing evolving in response to this change in the business
environment?” Malcolm McDonald puts forward a pertinent
answer to this question, in his 1998 opus, “Strategic Marketing”,
a work which, as early as the end of the last century, diffe-
rentiates between two great categories of changes which occur
at the level of marketing views, namely: strategic changes
(having to do with the conceptual and strategic role of marketing
within a company) and changes on the operational and func-
tional levels (which occur at the level of marketing’s practical
function).    

The changes tied to company strategy are projected in the
sphere of social legitimacy, entrepreneurial vision and organi-
zational culture issues.

The quest for legitimacy (the affirmation of the social role of
companies) involves resorting to institutional marketing. The
cultural issue (bringing into sync the values of management-
leadership and those of employees) instills the need for the
application of internal marketing. The expression of entrepre-
neurial vision requires the use of integrative and communi-
cational methods, such as project analysis. The communication
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strategy is based on marketing methods aimed at reaching a
coherent consensus between the company image perceived by
the public and the company’s own identity (its chief values and
vision).

These three company-wide strategic changes – its societal
legitimacy, its organizational culture and its entrepreneurial
vision – bring into play, on a conceptual level, new paradigms
which differentiate post-modern marketing, brought into ques-
tion by experts in the field at the end of the 20th century, from
traditional marketing. One can, therefore, talk about three per-
spectives put to use in understanding marketing perspectives
from a systemic standpoint:

� civilization marketing;
� internal marketing;
� relational marketing.
As far as civilization marketing goes, an analysis of the life-

cycle of the concept of marketing highlights a convergence in
the points of view of the various authors on the specificity of the
current developmental phase of this concept. Thus, irrespective
of how it is called, the last phase – evaluated as a phase of
maturity, certainly not of decline – confers great priority and
importance to the relationship between the company and its
environment. In these conditions, managing the company requi-
res a new marketing perspective: civilization marketing. It is a
natural reaction for the company, knowing the clients’ desires, to
choose those which converge with its strategic aims, without
taking into account the long-term interests of society. Thus, a
fruit processing company which promotes soft drinks containing
sugar contributes to the rise in sugar consumption (with unwan-
ted consequences in the eventual spread of diabetes and of
obesity in certain segments of consumers); or, the use of
disposable packaging, though light and practical, generates an
increase in the quantity of waste in nature. Some companies
may promote a green marketing, which respects the environ-
ment, accepting that the ecological argument is part of the sales
pitch.  

It is, obviously, utopian to expect from companies the kind of
self-discipline which would, in the long run, lead to the sys-
tematic acquisition of benefits towards the positive evolution of
society. Therefore, as C. Matricon (1993) underscored, a third
will is required: that of society itself, represented by its
institutions. Ph. Kotler’s and B. Dubois’ contribution to this topic
is the notion of societal marketing (1992): an orientation of
management which “recognizes that the priority task of the
company is to study the needs and desires of the targeted
markets and to proceed to satisfying them in a more efficient
manner than the competition, but also in a way which preserves
or improves the welfare of consumers and the prosperity of the
community”. This definition underscores the fact that societal
marketing could take into account the long-term welfare of
individuals. On the other hand, the two authors do not provide
answers to a series of important questions, such as: Who plans
social marketing? Who puts it into practice? Should this mar-
keting be managed at the level of society as a whole? In this
context, C. Matricon’s point of view is significant, given that this
author argues against managing this marketing at the level of
society. Indeed, society is a heterogeneous structure, composed
of a plurality of social groups, which cohabitate, not without
possible divergences in values (for instance the social life of the
well-educated is not the same as the social life of farmers, and
that of population segments under 25 years of age differs from
the social life of those over 65). As such, whenever one talks of
society, it is necessary to define the individuals who form its
composition.

The characteristics of civilization marketing are:
� it is elaborated by the government based on the

economic and social information it has at its disposal,
while taking into account the expectations of clients;

� it contains the project of a certain structure of inter-

personal relations, relations which would constitute just
as many defining markers for a certain state of civilization;

� it has as its global aim the welfare of individuals and
groups;

� it is pitched to companies as central axis to their strate-
gies;

� it is widely communicated.
We are, in fact, dealing with a civilization marketing con-

structed at the level of a given society, at a given time. In the
words of C. Matricon (1993), civilization marketing “defines the
constraints to be respected, the efforts to be acquiesced to, in
order to achieve a certain structure of interpersonal relations
expressed through social signs”. The civilization project is that of
the society’s government, represented at every level of the
social structure: local, regional, national. The government must
pitch to companies this project, within the bounds of which they
shall inscribe their strategies. In other words, the policies of
government institutions shall constitute a frame for company
policies (Ristea, A.-L., Ioan-Franc, V., 2010).

2. The need to redefine the company strategy

The renowned British business man Richard Branson (2012),
in his work with a title worthy of a new paradigm in economic
studies, namely “Screw Business as Usual”, purports that
“business is for people, and to do good is truly good for
business. For this to happen though, we must look beyond
business”.

Consequently, business of any kind needs to be oriented
towards people, and, naturally, they will produce benefits or
advantages not only for those who undertook them, but for all
internal and external stakeholders who in turn take certain risks.
In this context, R. Branson speaks about capitalism as about a
new business approach in which caring for people is at the basis
of each company’s strategy.

The interdependencies between competitive advantage,
sustainable economic growth and the need to reconfigure the
firm’s strategy are reflected in the studies “Competitive
advantage assuring within clothing manufacture companies in
Romania” (Popescu, D., I., 2009), “The Importance of Innovative
Clusters’ Proliferation for Sustainable Economic Growth of
Romania” (Popa, I., Popescu, D., I., 2013), “The correspon-
dence between workforce skills and company needs” (Popescu,
D., I., 2013), “Capabilities of SMEs in Romanian clothing indus-
try” (Ceptureanu, S., I., Ceptureanu, E., G., Simion Melinte, C.,
Borisov, D., 2016) and “Ways for Romanian clothing companies
to perform whole export in the international slump context”
(Popescu, D., I., Bâgu, C., Popa, I., Hâncu, D., 2009).

In consequence, the business world must no longer be
perceived as such, separated from people, from life and society,
from the organizational and social working environment. An
essential mutation is needed from the purpose of maximizing
profits as a key success factor, or from growth for growth’s sake,
to a much more comprehensive and complex approach to
business performance, a mutation which, eventually, will gene-
rate positive changes. Of course, profit is needed in order for
companies to survive and develop, but profit must be healthy,
obtained based on healthy relations with the employees and
business environment and which should generate healthy
income for all business participants. More than this, in the same
author’s opinion, achievements highlight the fact that a healthy
profit may be even higher and more durable than the business it
originates from, if it benefits people, the business environment
and, last but not least, the institutions which need to uphold the
rules of the game for all participants. The businesses which will
flourish are those that will adapt to the new generation of people
and which will bring benefits to all shareholders (Branson, R.,
2012).

R. Branson’s opinions may offer a starting point for new
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approaches in business, for the elaboration and implementation
of new strategies, even more so as they are expressed by a
renowned business man, entrepreneur and founder of a group
of companies which includes, nowadays, over 200 companies in
over 30 countries (UK, USA, Canada, Europe and South Africa),
companies which activate in various domains, from aviation and
space travel to tourism and telecom (Manolescu, A. – coordi-
nator, 2015).

A similar vision can be observed in other authors, such as J.
Pintar, quoted by a well-known Romanian economist, C.
Popescu (2012), underlining that “a healthy profit is a profit
which the company obtains with the approval of those who
produced it” (Popescu, C., 2012).

F. Capra, author of significant research in the fields of
system theory and complexity theory, mentions in one of his
seminal works entitled “The Turning Point” the fact that the profit
generated by a business that displeases people through the
stressful atmosphere they work in, through the income obtained
or the goods produced which endanger the consumers’ lives, is
an unhealthy profit. By this, F. Capra suggests, in fact, the
necessity of promoting new concepts in order to bring about
profound changes firstly in our conception, and also organi-
zational managers’, about the new economic and social
realities, which can no longer be understood in terms of classical
or traditional concepts. From this perspective, a preoccupation
is highlighted to formulate alternative models to explain
companies’ behavior, starting from other hypotheses than that of
profit maximization. The author introduces a new paradigm, a
new vision on contemporary realities, as well as a fundamental
change in our thinking and values. Justifying this endeavor
stems from the fact that not only profits, but also many other
economic objectives are important in elaborating (redefining)
and implementing the organization’s strategies, as they
represent other reasons for the existence of organizations and
express the main stakeholders’interests the most directly and
intensely. Moreover, the author identifies the fact that the
objectives of ergonomics are less known and less included in
the strategies of organizations (Capra, F., 2004).  

Despite all of the above, A. Manolescu (2015) considers that
the objectives of ergonomics have shown an increasing trend
during the past decade, particularly in modern organizations,
because they prove to have, in time, a major impact on their
development and performance, all the while reflecting an in-
creased preoccupation of the organizations in question for their
social responsibility (Manolescu, A. – coordinator, 2015).

From this perspective, the affirmations of authors such as C.
Anyaeche and K. M. Oluwanimifise (2009) are also significant.
They expressed their ideas within the works presented at the
17th Congress of the International Ergonomics Association,
Beijing, 2009, where they stated: “A healthy employee can ob-
tained the expected performance only in a healthy working
environment”.

Consequently, health in the working environment or orga-
nizational health constitutes a result of managerial performance,
a success of modern organizations, especially when a global
perspective or a total quality management system is adopted for
the entire activity performed.

In the endeavor to answer this new challenge which consists
in the explicit link between ergonomics and business strategy, J.
Dul and W.P. Neumann (2006), reputed specialists in the field,
have expressed similar points of view, with additional mentions:
“Ergonomics can add value to a company’s business strategy
not only by reaching the final purpose of making profits, but also
by achieving intermediate purposes, as for example ensuring
high quality or satisfying customers’ or users’ needs, purposes
which ultimately influence the company’s profit themselves”
(Dul, J., Neumann, W., P., 2006). 

For all of the above to take place, a redefinition of
organizational strategy is necessary, through a change in
paradigm, from the traditional model of doing business to new

models which reflect the new socio-economic realities. The
importance of achieving this transition is revealed in the studies
“Innovative Business Models and Responsible Consumption-
Case Study” (Popescu, D., I., Popa, I., Ştefan, S., C., Vlăs-
ceanu, C., 2016), “Relationship between Entropy, Corporate
Entrepreneurship and Organizational Capabilities in Romanian
Medium Sized Enterprises” (Ceptureanu, E. G.,, Ceptureanu,
S., I., Popescu, D., I., 2017), “Economic Recovery Strategies for
an Innovative Romanian Industrial Sector” (Popescu, D., I.,
2012), “A Pilot Study on Management Systems Implemented
within Romanian Organizations” (Popa, I., Ştefan, S., C.,
Popescu, D., I., 2015) and “ ICT Challenges and Issues in
Climate Change Education”(Alexandru, A., Ianculescu, M.,
Tudora, E., Bica, O., 2013).

3. New strategic approaches 
in the new socio-economic context

One of the 5 consumption trends of the year 2017, as per
Trendwatching analysts in London, is the “Capacity Capture”
which is a trend circumscribed to the "Sustainability" mega-
trend. The extension of collaborative economic models (sharing
economy), as well as the increase in the use of innovative
business models have radically recalibrated consumers’ ex-
pectations as to the value in use of products and as to wastage.
“Capacity Capture” purports that, in 2017, intelligent brands will
develop by placing at the core of their strategy sustainability, by
identifying new, interesting sources of value and finding new,
creative means to eliminate resource wastage (Popescu, D., I.,
2017).

Among examples presented of Trendwatching analysts in-
clude two initiatives by Cape Town municipal authorities and
São Paulo respectively, examples representative of civilization
marketing.

Thus, consumers in emerging markets will be especially
enthusiastic about innovations that enable them to get more for
less.

In this context, February 2016 saw the City of Cape Town
municipal authority upgrade its Integrated Waste Exchange
(IWEX) service to make it more user-friendly for individuals,
institutions and businesses in the city. The government-created
online portal allows companies and the public to connect and
recycle waste items such furniture, tires, computers and
packaging. The new portal enables users to add images and
details to their listing, and post ads for waste products they are
looking for.

São Paulo-based food bank Banco de Alimentos launched
Reverse Delivery, an initiative in May 2016 by which it
harnesses the power of collection of the thousands of delivery
drivers that return empty-handed after dropping off food.
Representatives of participating restaurants (there are currently
more than 35 signed up) ask the customers if they want to
donate any food. The driver then collects the items from the
customer when they deliver the meal and takes it back to the
restaurant, where it is picked up by Banco de Alimentos and
distributed to those in need. (http://trendwatching.com/trends/5-
trends-for-2017/, retrieved on November, 19, .2017).

In the new socio-economic context, and considering
consumerist trends, one of the industries for which strategy
reconfiguration is paramount is the industry generically des-
cribed as fashion. This includes the textile industry, clothing
manufacture and the leatherwork-footwear industry.

In the past decades, the fashion industry was a global
development engine, counting itself among the largest retail
industries, generating annual income of over 1,500 billion euro
(2016) and employing approximately 60 million people
throughout its value chain. However, to further its growth,
managers of companies from the fashion industry need to
reconfigure their strategies by considering best practices with
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regards to the natural environment and social and ethical issues.
In the years to come, the reconfiguration and implementation of
sustainable strategies will tilt the scales of fashion-related com-
panies towards profit or bankruptcy.

Global Fashion Agenda (GFA) and Boston Consulting Group
(BCG) prepared, in 2017, a study entitled “Pulse of the Fashion
Industry”, in which they evaluated the health of the fashion
industry and the opportunities of sustainable growth in the field.
In order to produce the study, they also collaborated with GFA
partners who are leaders in sustainability, such as H&M, Kering,
Li & Fung, Target.

The study estimates that 8.5 billion people will need clothes
in 2030 if the population will increase with the current growth
rate. It is therefore estimated that the clothing consumption will
increase by 63%, from 62 million tons in the present to 102
million tons in 2030, or the equivalent of 500 billion T-shirts. The
demand for clothes and footwear, mainly coming from de-
veloped countries, will increase to an annual value of 2,000
billion euro until 2030 (a growth of over 30%, or 500 billion euro,
from now until then). The increase of the fashion industry, in
value and volumes, will come together with social and envi-
ronmental costs, which need to be approached from a global
perspective.

The authors of the study analyze the effects of the fashion
industry on the environment (water consumption, energy
emissions, use of chemicals, creation of wastage) and on the
people who work in this industry (working practices).

The volume of water consumed by the fashion industry
presently is already high, with approximately 79 billion cubic
meters, enough to fill almost 32 million Olympic pools. Thus, the
study estimates that water usage will increase by 50% until
2030, which is problematic, considering that some of the main
cotton-producing countries, such as China and India, are
situated in areas which are already suffering from water
shortages. Moreover, the deficit between the demand and
supply of water will reach 40% in 2030, making cotton-growing
countries choose between agriculture or having sufficient
drinkable water. In these conditions, the fashion world will need
to find ways to reduce consumption. The highest quantity of
water is consumed during raw material production, especially
cotton, but also for processing textiles.

With respect to using chemicals, through the production of
cotton, the fashion industry is a great user of fertilizers, as cotton
consumes 4% of the global level of fertilizers based on nitrogen
and phosphates. The excessive use of fertilizers may cause
their leakage in flowing waters, with severe effects on people’s

health. Even if cotton is grown only on 3% of the entire
agricultural surface of the planet, its production implies a
consumption of 16% of the total insecticides and 7% of the total
herbicides.

Waste originating from the fashion industry will reach 148
million tons by 2030, the equivalent of an annual level of waste
of 17.5 kg per inhabitant. The greater part of the clothes
wastage ends up in warehouses or is incinerated; only 20% is
recycled or reused.

With regards to working practices, the fashion industry, as
major employer and driver of economic prosperity in many
developing countries, should be able to make a difference in
improving social conditions. In many Asian countries, the
minimum salary in this sector is less than half of what could be
considered an absolutely necessary salary. The differences
between the minimum and the necessary salary level in order to
have a decent living are significant in Eastern Europe and
Turkey as well. Among the workers, women are paid less than
men. In India, women receive almost 40% less than men for the
same work. With regards to workplace treatment, the situation
is, again, disconcerting. The study performed by GFA and BCG
reveals serious infractions in respect of workplace treatment
applied to workers in Asian factories. The case of the clothes
factory manager in Păuleşti, Prahova county, who verbally
aggressed his workers, is also representative, all the more so as
it is not singular in Romania. 

Moreover, the first stages of the fashion value chain expose
the workers to health and safety risks, from factory fires to
dangerous chemicals exposure. Thus, there were several work
accidents and fires shown by the media, with deceased and
wounded people, which happened in clothing factories in
Bangladesh, the second largest global clothes exporter.

A single company or a single government will not be able to
change the regulatory framework of the entire industry,
especially in the era of globalization. The fashion industry,
however, has the advantage of creativity, talent, networks and
resources allowing it to transform.

GFA and BCG have quantified a series of initiatives by
means of which companies in the fashion industry may improve
their social and ecologic footprint, counteracting the increasing
costs of garments manufacturing. Thus, these firms could
surpass their competition through an innovative way of doing
business, through which they could obtain a combined value of
approximately 61 million euro, available at the level of the global
economy, by using a series of ambitious, but realistic levers
(Table 1).
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Table 1. Quantification of Impact of Exemplary Levers

Change area Chemical & water optimization Estimated Impact
Sustainable material
mix

Reduce conventional cotton use
Replacing 30% of 2030 cotton with polyester saves 22.6 bn. M3 water € 18 billion/ p.a.

Reduced energy
footprint

Increase renewable energy use (focus: processing)
Moving all processes steps for cotton & polyester to 40% renewable energy saves over 
200 Mt CO2 – eq.

€ 13 billion/ p.a.

Health & Safety
excellence

Realize Industry best practice safety levels
Reaching an Injury level comparable to frontrunners by all industry players € 12 billion / p.a.

Reduced energy
footprint

Increase energy efficiency in processing steps
Increasing efficiency in all processing steps for cotton and polyester by – 10% saves 
over 95 Mt CO2 – eq.

€ 6 billion / p.a.

Rebalanced
industry economics

Establish minimum wage pay (Focus. gender wage gap)
Allowing all garnment workers paid less than 120% of the local minimum wage to reach that
level

€ 5 billion / p.a.

Closed loop
recycling

Offer in-store end-of-use collection schemes
Moving collection rates globally to 60% would reduce waste by nearly 54 Mt p.a. € 4 billion / p.a.

Chemical & water
optimization

Increase transparency on chemical usage
Reach 60% score in chemicals sector of Higg index, reduce workers' exposure to chemicals € 3 billion / p.a.

- € 61 billion / p.a.
Source: Pulse of the Fashion Industry, Chapter “A Landscape for Change Turning Opportunities into Realities”, Global Fashion
Agenda & Boston Consulting Group, p. 72, 2017



106

QUALITY MANAGEMENT
The authors of the study “The Pulse of the Fashion Industry”

conclude that only by investing in sustainable production
technologies, leading to resources savings, wastage efficiency,
and enhancement of work productivity, companies will generate
value for themselves as well as for the global economy. This
purports the elaboration and implementation of new strategies
adapted to the new socio-economic context(https://static1.
squarespace.com/static/5810348d59cc68e529b7d9ba/t/596454
f715d5db35061ea63e/1499747644232/Pulse-of-the-Fashion-
Industry_2017.pdf, extracted 22 November, 2017).

4. Conclusions

The article underlines the necessity of elaborating and im-
plementing alternative models to explain companies’ behavior,
based on other hypotheses than that of profit maximization,
namely the elaboration and implementation of sustainable
strategies. Furthermore, the article describes the impact of the
fashion industry on the environment (water consumption, energy
emissions, use of chemicals, waste creation) and on the people
working in this industry (work practices), from the study “The
Pulse of Fashion Industry”. Additionally, quantification from the
study is presented, in respect of certain initiatives through which
companies in the fashion industry may improve their ecologic
and social footprint, by confronting the increasing costs of
clothes manufacture. Thus, these firms could surpass their com-
petition through an innovative way of doing business.
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1. About the hospital and its management

Public hospitals are organizations under the authority of the
Ministry of Health or the local public authority, with a specific
management regulated by the Law on Health Reform (Law
95/2006, Title VII, 2006). The hospital is the sanitary unit,
provided with beds, a legal person of public utility, offering
medical services. The typology of hospitals is varied; the
territorial criteria divides them into regional hospitals, county
hospitals and local hospitals; the specifics of pathology divide
them into general hospitals, emergency hospitals, specialist
hospitals and hospitals for patients with chronic conditions; the
nature of ownership allows the identification of public hospitals
(organized as public institutions), private hospitals and public
hospitals with private sections; the nature of educational
activities and scientific medical research divides them into
clinical hospitals with university departments and institutes. The
public hospital is led and managed by a manager, a natural or
legal person. He is also the chairman of the Steering
Committee, which includes the medical director, the financial
and accounting director, the research director and, possibly, the
director of medical care. The most important participatory
management body is the Board of Administration, involved in the
organization and progress of the job contest for the occupation
of the manager position. The organizational structure of the
public hospital comprises operational departments (adminis-
trative offices and services, economic and financial offices,
human resources, s.o. and operational compartments (medical
sections, laboratories, medical services, s.o.). Each of these
compartments is led and managed by a head of department,
laboratory, service, chief pharmacist, chief medical officer, s.o,
positions acquired through public competition.

Unfortunately, the fundamental health normative act (Law
95/2006, addended and updated), although highlighting the
main concerns of the hospital’s manager, does not present them
sufficiently rigorous and relevant, but rather under the form of a
series of attribution and tasks in varied fields, insufficiently
procedural or structural-organizational delimited and dimensio-
ned, such as personnel policy, organizational structure, income
and expense budget, s.o., also found in the management
contract. In our opinion, its performance consists in the exercise
of management processes and their functions – forecasting,
organization, coordination, training and control-evaluation – that
is, substantiating and adopting managerial decisions, while
monitoring the operationalization of the decisions assumed by
the performers. As the “strategic point” of a public hospital
consists of the Board of Administration, the Steering Committee
and its manager, the attributions, competences and res-
ponsibilities of the latter should be accurately presented at the
level of each management function:

� Forecast: decisions and actions setting out the objectives
of the hospital and its procedural and structural com-
ponents, specifying the modalities of implementation,
dimensioning the necessary resources and setting the
interim and final deadlines for achieving the objectives;
these are found in the "products" specific to the exercise
of the foresight function, namely the hospital's strategy
and policies, the budget of revenues and expenditures,
the budgets leveled down to sections, laboratories,
services (included in the management contracts con-
cluded with the heads of the department, laboratories,
services, s.o. )

� Organization: decisions and actions that define and
dimension the procedural components of the hospital
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(activities, attributions, tasks) in accordance to the
objectives, the structural components (positions, func-
tions, compartments, hierarchical weights, hierarchical
levels, assembled in the organizational structure) and the
personnel that is allocated to the management and
execution posts; the organization's performance is
reflected in the organization and functioning regulations,
the organizational chart and the job descriptions;

� Coordination: decisions and actions to ensure the
harmonization of the decisions and actions of subor-
dinated organizational staff and subdivisions through
managerial communication focused on decisional
transparency; to accurately reflect these aspects, we
recommend the use of decision-information sheets, in
which the decisional performance of each manager is
highlighted;

� Training: decisions and actions to involve the personnel
in setting and achieving objectives through financial and
non-financial motivation, specific to each socio-pro-
fessional category. Job description is of particular
relevance in this context.

� Control-evaluation: decisions and actions of periodical
and final control, periodic and final evaluation of the
achievement of the objectives, based on the cause-effect
analysis. The results will be highlighted in the hospital
evaluation sheet (the performance indicators), but are
also reflected in the diagnostic study conducted at the
end of a representative planning period – quarter,
semester and year.

2. Quality and effectiveness 
in the performance of hospital managers: 
performance indicators

The public hospital evaluation is carried out using a system
of indicators and criteria for managerial performance, as stipu-
lated by OHS 112/2007 and OHS 1490/2008. We specify that
we have proposed a critical approach of the public hospital and
a list of improvements – by adding or removing criteria /
indicators – and, starting from the calculation formula, we try to
release a managerial interpretation of the content of each group
of indicators and to argue the necessity and the opportunity of
possible ways to improve the quality and effectiveness of public
hospital management.

Performance indicators are grouped into five categories:
human resource management indicators, service usage indica-
tors, economic and financial indicators, quality indicators and
managerial performance indicators.

The first group is represented by human resource mana-
gement indicators and includes:

� The proportion of physicians in total hospital personnel
(%); the indicator refers to the proportion of physicians
(from bedside medical assistance and other medical
structures serving them) out of the total number of
employees (with a fixed-term or permanent employment
contract).

� The proportion of medical personnel in the total of
hospital employees (%); its size is expressed by the
share of medical staff (physicians, pharmacists, other
healthcare staff – physiotherapeutist, medical bioengineer,
biologist, biochemist, chemist, physicist, expert in medi-
cal physics, psychologist, speech therapist, sociologist,
kinesyst, physiotherapy  professor, social worker,; senior
nurses, short-term, post-secondary and middle-class
nurses, midwives, medical technician and dental techni-
cian, medical nurse, medical officer, medical registrar,
medical statistician, s.o.) in total employees. The score is
identical to the one specified in the previous indicator, if

the index lays within those ranges.
� The proportion of medical personnel with superior stu-

dies in total medical employees (%); (physicians,
pharmacists, other healthcare staff: physiotherapeutists,
medical bioengineer, biologist, chemist, biochemist, phy-
sicist, expert in medical physics, psychologist, speech
therapist, sociologist, physiotherapy professor, short
term superior studies chemist, nurses, midwives with
higher education or short term superior studies) in total
medical personnel (made out of the categories listed in
the previous indicator are included). In order to achieve
this indicator, the ratio of medical staff with higher
education in the total number of medical staff, to the level
approved by contract, is given the same number of points
for the variation ranges already presented.

� The average number of consultations per ambulatory
physician; is determined as a ratio between the number
of consultations given in the ambulatory of the hospital
and the number of doctors providing consultations within
it (physicians in the departments and compartments with
consulting beds in the integrated ambulatory, as well as
the physicians in the ambulatory, without a corres-
pondent in the compartments and sections with beds,
according to OHS 39/2008).

The score for achievements reported at the level of
approved or assumed under the management contract is: 5
points for a performance index of between 91% and 100% or
more; 4 points, at an output level of 81% to 90%; 3 points, with
an index of between 71% and 80%; 2 points, for achievements
ranging from 61% to 70%; 1 point for achievements ranging
between 41% and 60% and 0 points if the achievements are
below 40%. If we express in mathematical terms, the four
performance indicators that are typologically included in the
human resource management indicator group are indicators of
maximization, since a higher level of each of them leads to a
managerial creditworthiness state.

The four performance indicators provided by the Ministry of
Health for the assessment of human resources management
should be linked to another indicator, more generally, to the
degree of occupancy of the approved posts. Its relevance in an
analysis of the public hospital manager performance is given by
the fact that in recent years, the level recorded by the hospitals
in Romania is worrying. The staff shortage is quite high, which
jeopardizes the achievement of other human resource mana-
gement indicators, mainly the proportion of doctors in total
employees and the proportion of medical personnel in total
employees. If the shortage of medical staff influences the quality
of medical services, the shortages of staff in other socio-
occupational categories affects the quality of hotel conditions
offered to patients. In the category of generating causes of such
an unfavorable situation, we mention the migration of physicians
and nurses to hospitals in Western countries, inadequate
working conditions for the exercise of the profession (obsolete
medical infrastructure, poor endowment with state-of-the-art
medical equipment, insufficient therapeutic procedures, reduced
promotion opportunities, predominantly bureaucratic character
of management, poor hotel conditions offered to patients s.o.).

The second set of indicators, that of service use indicators,
includes:

� The average hospital stay (per hospital and each
section): determined as the ratio between the volume of
hospitalization days /human and the number of patients;
the denominator includes the patients at the beginning of
the period and the patients entering the period – if the
indicator is determined at the hospital level – to which are
added the patients transferred during the period from
other sections, if the indicator refers to the average
length of hospitalization at the level of medical section.
The evaluation of hospital managers according to the
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actual achievements of this indicator, compared to the
level assumed in the contract, consists in giving 0 points
for overcoming it or for achievements below 50%, 1 point
for achievement between 50% and 54%, 2 points 55% to
64%, 3 points for 65% to 70%, 4 for 71% to 80%, and 5
points if average hospitalization is between 81% and
100% of the contracted level.

� Bed use rate (per hospital and each section): The
calculation formula takes into account the index of bed
use (Iu) and the duration of a year, in days, respectively
365 days. The Bed Usage Index is the ratio between the
volume of hospitalization days/ human and the average
number of beds, while the rate of beds use, is expressed
as a percentage obtained by reporting the Bed Usage
Index (Iu) to 365 days. As for the average number of
beds, it may be equal to the existing one at the beginning
of the period or is determined as a weighted arithmetic
mean for each time interval (quarter, semester, year).
The score is: 5 points, if it is between 91% and 100% of
the management contract, 4 points between 81% - 90%,
3 points for the range 71% - 80% %, 2 points for the 61%
- 70% variant, 1 point if the achievements are between
51% and 60% of the objective and 0 points if they are
less than 50% or more than 100%.

� The case mix index: expresses the necessary resources
for the hospital in accordance with the treated patients
and is determined as a percentage ratio between the
total number of weighted cases and the number of cases
solved. The weighted cases are represented by "virtual"
patients generated by adjusting the discharged cases,
depending on the resources associated with each type of
case. 5 points are awarded for a complexity index of
cases that represent more than 110% of the contract
value, 4 points for achievements between 101% and
110% of the assumed level, 3 points for its achievement
in 100%, 2 points for the range of 91% - 99%, 1 point for
80% - 90% and no point for a complexity index of cases
that represent between 80% and 90% of the objective.

� The percentage of patients with surgical interventions out
of the total number of discharged patients from surgical
sections: involves reporting the number of surgeries to
the number of patients discharged from surgical sections
and is expressed as a percentage. In the evaluation, 5
points are awarded if the actual level exceeds the
contract value or is between 91% and 100%, 4 points
between 81% and 90%, 3 points for the range 71% -
80%, 2 points for 61% - 70%, 1 point if the achievements
are between 40% and 60% and 0 points at levels below
40%.

The third group refers to the economic and financial
indicators, namely:

� Budget execution: expressed as a percentage between
the budget expenditure incurred (net payments made
during the reporting period) and the approved budgetary
provisions (under the expenditure chapter)

� The structure of expenditures by types of services,
depending on the sources of income: the calculation
formula takes into account, in the numerator, the sum of
the budgetary expenditures related to the services, and
in the denominator, the sum of the sources of income
financing these expenditures; the form is percentage. It
determines the budget expenditures related to the
sources of income from which they are funded, for the
following destinations: emergency services (expenditure
on personnel rights, medicines and sanitary materials,
other expenses), paraclinical services, continuous hos-
pitalization services, day hospitalization services,
services of the hospital's specialized integrated ambu-

latory (expenditure personnel rights, medicaments and
sanitary materials, other expenses, as well as the value
of services rendered by the health insurance houses for
ambulatory work). For the first two economic and
financial performance indicators, the score is based on
the following: 5 points for achievements ranging from
91% to 100%, 4 points for achievements ranging from
81% to 90%, 3 points for the range of 71% to 80%, 2
points for achievements ranging from 61% to 70%, 1
percentage point ranging between 40% and 60% and 0
points for achievements higher than 100%, without
coverage in services or for achievements below 40%.

� The percentage of the own income from total hospital
income, resulting from reporting the own revenues to
total hospital income; the own income is the income
earned by the hospital, including subsidies from the local
budget, state budget, donations, sponsorships, other
income and excluding those obtained from the contract
with the health insurance house. The hospital's income
includes, in addition to its own income, the sums resulted
from the contract with the health insurance house. The
benchmark for this indicator varies between 5 points
(over 100%), 4 points (91% - 100%), 3 points (81% -
90%), 2 points (61% - 80% (50% - 60%) and 0 points,
below 50%.

� The share of personnel costs in total expenditure: is
determined as a percentage ratio between personnel
costs (staff costs, plus residents and assisted / supervi-
sed practice personnel) and total hospital expenditure.
The score with which this performance indicator
influences the evaluation may be: 5 points if the level is
between 81% and 100%, 4 points for the range 71% -
80%, 3 points for the range 65% - 70%, 2 points for 60%
- 64%, 1 point for the range 55% - 59% and 0 points if the
achievements are less than 55% or more than 100%.

� The percentage of medication expenditures in total
hospital expenditure: it is based on the ratio of
medication expenditure to total hospital expenditure. To
achieve the assumed level of this indicator, 5 points (91%
- 100%), 4 points (81% - 90%), 3 points (71% - 80%), 2
points (61% - 70% point (40% - 60%) and no point if the
achievements are less than 40% or more than 100%.

� The percentage of capital expenditure in total hospital
expenditure: similar to the share of drug expenditure, is
determined as a percentage ratio between capital
expenditure and total hospital expenditure. The score
ranges from 5 points (91% - 100% and above), 4 points
(81% - 90%), 3 points (71% - 80%), 2 points (61% (40%
- 60%) and 0 points for achievements below 40%.

� Average cost per day of hospitalization: is an indicator of
efficiency, calculated as a ratio between the actual costs
incurred and the volume of hospitalization days/ human.
As a marker to minimize, the variation ranges for awar-
ding points are lower. Thus, 5 points are awarded for the
range of 81% - 100%, 4 points for achievements ranging
between 75% and 80%, 3 points for the range 70% -
74%, 2 points for 65% - 69%, 1 point for positions
between 60% and 64%, no point if the achievements are
less than 60% or more than 100%.

The following group includes the quality indicators as follows:

� In-hospital mortality rate: determined as a percentage
ratio between the number of hospital deaths and the
number of descharged patients. If the degree of achieve-
ment of the management contract exceeds 100%, no
points are awarded, if it is between 91% and 100%, 1
point is awarded, between 81% and 90% 2 points are
awarded, for achievements placed in the range 71% -
80% are awarded 3 points, for the interval 61% - 70%, 4
points are awarded; 5 points are also awarded if the
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achievements are between 40% and 60%, and 6 points
for levels below 40%.

� The rate of nosocomial infections: the computation
formula has at the numerator the number of patients with
nosocomial infections and at the denominator the
number of patients discharged. The score of the achieve-
ments against the contractual indicators is: 0 points (over
120%), 1 point (110% - 120%), 2 points (101% - 109%),
3 points (100% (70% - 99%) and 5 points (less than
70%).

� The compliance index of admission diagnosis and dis-
charge diagnosis: determined as a percentage ratio
between the number of concurrent diagnoses and the
number of patients discharged. Contribution to the total
score is: 5 points (for results ranging from 91% - 100% or
more than 100%), 4 points (81% - 90%), 3 points (71% -
80% 61% - 70%), 1 point (40% - 60%) and 0 points if the
results are less than 40%.

� The number of complaints / claims of patients: expressed
in absolute figures; the score is: 6 points, for an
achievement below 40%, 5 points for the range 40% -
60%, 4 points for 61% - 70%, 3 points for the range 71%
- 80%, 2 points for 81% - 90%, 1 point if the achievement
is between 91% and 100% and 0 points if it exceeds
100%.

� The percentage of satisfied and very satisfied patients: it
is determined as a percentage ratio between the number
of patients satisfied and very satisfied, on the one hand,
and the total number of displaced patients, on the other
hand. Even if the current regulations do not refer to the
score awarded to the achievement of this indicator, we
allow ourselves to advance an evaluation grid that inclu-
des: 5 points for the range (96% - 100%), 4 points (91%
- 95%), 3 points (86% - 90%), 2 points (81% - 85%), 1
point (76% - 80%) and 0 points for results below 75%.

This group can be supplemented with other indicators expre-
ssing the quality of medical care, such as: the number of thera-
peutic protocols introduced, the number of medical care proto-
cols, the percentage of patients discharged on demand, s.o.

The last group of indicators refers to the exercise of
management processes (managerial performance indicators). In
this respect, two variants of the issues to be followed and
evaluated by the evaluator were formulated: the first referred to
the four managerial functions (planning, organization,
coordination, control) emphasizing the skills of the hospital
manager, but also on some areas of management exertion (the
expression was, in our view, ambiguous), and the second insis-
ted on six criteria (activity volume management, responsibility,
analysis and synthesis, the implementation method, managerial
skills, probity and ethics), each with specific evaluation criteria,
difficult to assess and difficult to quantify. As far as we are
concerned, we consider appropriate the use indicators empha-
sizing the essence of the manager performance, including a
hospital manager, namely the substantiation, adoption and
application of managerial decisions circumscribed to the predic-
tion, organization, coordination, training and control-evaluation
functions. 

The management performance indicators and criteria that I
have referred to, as well as the manner in which they are scored,
should facilitate the adoption of the decision to maintain or
discontinue the exercise of the position of manager as a privat
person. We also have issues related to the relevant indicators /
criteria, the determination of the total score, the final rating that
validates or not the status of the respective function. We believe
that the overall score obtained by the evaluated public hospital
manager, obtained by summing up the grades awarded for each
performance indicator, is best suited for determining the grade
(very well, well, satisfactorily or unsatisfactorily), with the conndi-
tion that the assessment indicators / criteria might be correctly

quantified. An interesting legislative proposal was made in 2016
by the former health minister, but unfortunatly, from our infor-
mation, did not get a pragmatic dimension. Consequently:

Pg = ΣPi, where i = A, B, C, D or E (represents the
performance indicator groups), and

Pg is the overall score obtained by summing the scores of
each group.

It should be noted that, for the score determination for each
of the performance indicators group, the points corresponding to
the specific indicators are summed up, depending on the degree
of achievement of the level assumed by the management
contract.

PA = min. 0 points and max. 20 points;
PB = min. 0 points and max. 20 points;
PC = min. 0 points and max. 35 points;
PD = min. 0 points and max. 22 points;
PE = min. 0 points and max. 20 points.

Obviously, to the extent that the typology and the number of
performance indicators will change, both the score of each
group and the overall score will change, with influences on the
marks awarded and the decision to continue or renounce the
management contract. We suppose that the operation with the
most representative indicators, the realization of which is condi-
tioned exclusively by the hospital manager, not by the impact of
exogenous variables, difficult or impossible to control, is the
most appropriate way to evaluate it. In the chapter “represen-
tative indicators”, besides those stipulated by OHS 112/2007
and OHS 1490/2008, we suggest the inclusion of others as
follows:

Group A (human resource management indicators): occu-
pancy rate of approved posts, total and socio-professional
categories);

Group C (economic and financial indicators): degree of
managerial and economic decentralization of the hospital);

Group D (Quality Indicators): the attractiveness of the hos-
pital (determined by questioning patients and potential patients,
central and local authorities, the Health Insurance House,
hospital staff and other representative stakeholders), the quality
of the hotel conditions offered to the patients;

Group E (Managerial Performance Indicators): Managerial
performance indicators specific to the forecast function: the
quality of policies related to the implementation of the hospital
strategy; the degree of “clutter” of the fundamental objectives;
Managerial performance indicators specific to the organizational
function: accuracy of delimitation and sizing of procedural com-
ponents (activities, attributions, tasks); Correspondence of pro-
cedural components – objectives; the quality of the organiza-
tional structure; managerial performance indicators specific to
the coordinating function: “top-down” managerial communica-
tion; “bottom-up” communication; Managerial performance
indicators specific to the training function: degree of involve-
ment, staff participation in setting goals; correspondence bet-
ween post and occupant of the post; the share of non-financial
motivation; management performance indicators specific to the
control-evaluation function: the degree of achievement of the
objectives assumed by the management contract, the degree of
achievement of the objectives assumed at the level of the
department, laboratory, service etc. through the management
contract.

This set of performance indicators has a dual role: on one
hand it serves to evaluate the performance of the public hospital
manager, which should normally be done annually, and on the
other hand, it is part of the hospital strategy presented by the
manager declared as the winner on the occasion of the job
competition (organized and carried out every three years).
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3. Ways to improve the quality 
and effectiveness of hospital management

Improving the management performance of the public hos-
pital must be the consequence of promoting and operationa-
lizing viable ways in areas where the performance of the
hospital manager is decisive in achieving the objectives assu-
med under the management contract. The most suggestive are:

� Stability and coherence at the level of legislation applying
to health and health management, ensured through
political and managerial stability in specific structures -
ministry, health insurance houses, county public health
directorates, local public authorities, s.o.; we believe that
the elaboration of a new health law is due to the changes
that have occurred in recent years in the health care
system, in the contextual variables with direct influence
on the hospitals, but also due to the status of our country
as a member of the European Union;

� Improvement of human resources management through:
effective promotion and enforcement of personnel reten-
tion / loyalty, mainly doctors and nurses, with emphasis
on financial and non-financial motivation, mentoring and
promotion of new values of organizational culture (the
blocking of the posts in 2018, already announced by the
Executive, will represent a handicap in quantitative and
structural assurance of personnel’s needs, just as clearly
as the doctors' wages increase up to 3,000 euros per
month, starting April 2018, represents a major chance of
stopping their migration to Europe); professionalisation of
managers and hospital management through managerial
methodologies (promotion of modern managerial tools –
promoting modern management tools – management by
objectives, budget management, project management,
diagnosis, delegation – and managerial methodologies),
continuous managerial training and managerial consul-
tancy; professionalization of physicians, nurses and
other higher education socio-professional categories, by
intensifying regular vocational training and, in particular,
continuing medical education; from this point of view, it is
necessary to consolidate the procedural and structural-
organizational structure of the human resources, orga-
nization and payroll departments (RUNOS), which
performs the recruitment, selection, employment, evalua-
tion, motivation, improvement and promotion activities of
managers and executors;

� Strengthening the role of boards of administration in the
strategic management of public hospitals: appointment,
composition, performance, s.o.; they also need a much
more consistent involvement in organizing and
conducting selection competitions for private persons
hospital managers, eliminating the possible occurrence
of Dunning-Kruger's “disease” in which incompetence
overcomes the competence or “principle of Peter”,
materialized in the tendency to claim the hierarchy until
the manifestation of incompetence;

� De-bureaucratization of hospital management (relieving
physicians of a number of administrative burdens,
choking and deprofessionalizing them); there is also a
need for a synchronization between managerial metho-
dologies and the promotion of quality management sys-
tems in order to avoid the excess of procedures required
by some decisional or operational steps (eg. the pro-
cedure for an ambulatory consultation that requires the
completion of forms by the patient and physician, to the
detriment of the actual consultation); managerial
methodologies can generate bureaucratisation beyond
the limits allowed in the context of the promotion of
standards, procedures, normatives (Verboncu, coord.,
2013);

� Managerial reengineering and / or reengineering of pro-
cesses with great impact on hospital functionality (public
procurement); this way of profound managerial change
has to take into account the trend introduced in the
Report of the Presidential Commission on Health stra-
tegy, focusing resources on “Hospital Care for Acute and
Chronic Cases” (Verboncu, Vlădescu, 2014) and to be
carried out on the basis of a methodological scenario
structured in several sequences (starting with the
diagnosis of the hospital, continuing with the setting of
the objectives, delimitation and dimensioning of the
processes necessary for their realization, with the
delimitation and dimensioning of the structural com-
ponents required by the exercise of the processes, after
the endowment of the personnel posts with the nece-
ssary competence, the actions to be substantiated and
adopted by the occupants of the management and
execution positions, the managerial tools used and the
information to be used, the applied decisions produce
effects which, compared to the assumed objectives, can
be considered as performance (Verboncu, 2013);

� Managerial and economic decentralization within the
hospital, at the level of medical department, service,
laboratory, s.o. through generalized and effective use,
not just declarative, of management through objectives
and management through budgets; from this pers-
pective, it is not only the management contract that is
important, but also the management contracts concluded
by the hospital manager with each head of the medical
department, service, laboratory, s.o., through which the
decisional and operational autonomy of the organiza-
tional subdivisions as "management centers" is assured;

� Improvement of the medical infrastructure and en-
dowment with state-of-the-art equipment through the
effective use of the development fund and especially the
capitalization of the opportunities offered by the Euro-
pean funds. Such a solution is beneficial for ensuring
adequate working conditions for medical staff, for
developing and encouraging doctors' careers, for the
high quality of the medical services offered to patients
and for the substantial improvement of hotel conditions.

4. Conclusions

The issues presented are able to highlight some funda-
mental elements of the present and future of the public hospital
and its management. Everyone demands quality, efficiency and
effectiveness, everyone expects managerial, medical, econo-
mic, and other performance. The National Authority for Quality
Management in Healthcare (ANMCS), which is responsible for
the accreditation of hospitals, calls for the promotion and
observance of specific quality management procedures, the
public auditors demand compliance with the management
standards, the Ministry of Health or the public authority to which
the hospital is subordinated, demand, as well, the effective
spending of public money, economic-financial and managerial
performance when evaluating hospital managers. The examples
can continue. Is the current way of evaluating public hospital
performance sufficiently relevant for the performance of a
hospital manager? Are public hospitals capable of responding to
such requests? Is the future promising in this respect? Here are
three questions that we have tried to answer, without claiming
an exhaustive approach to this issue. The attempts to put order
in a chaotic organized system over the past 10 years have been
almost totally obstructed by both acute underfunding of health
and the managerial incompetence of some of its structures,
unable to efficiently and effectively manage the resources at
your service. We need a coherent and not ambiguous, simplified
and not bushy legislation with indicators and performance
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benchmarks, we need accurate assessments of a hospital’s
"health" and its manager's contribution to obtaining the results.
We also consider that the ways to improve the quality and
managerial effectiveness of Romanian hospitals, presented suc-
cinctly in the paper, will contribute to the “healing” of the
diseases they “suffer” today by acting with priority on the causes
that generate them.
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1. Introduction and theoretical background

1.1. The concept of Well-being 
between Hedonism and Eudaimonia

During all historical epochs, philosophers have wondered
how to best understand well-being and the paths that should be
followed in order to reach this positive state of pleasure,
satisfaction and expression of true self. Following an expository
approach – perhaps a little schematic – used in literature, the
assessment of well-being has developed into two distinct
theoretical perspectives: hedonic and eudemonic. These diffe-
rent views enable us to identify two distinct ways to achieve well-
being.  

Hedonic well-being matches with pursuit of pleasure in
opposition to pain, while eudaimonic well-being is linked with a
righteous orientation of life compared with one that is vicious.
(White, 2006). As far as it concerns the etymological approach
of the terms, both come from the Greek language and can be
translated as: eudaimonia, “eu” good and “daimōn” guide spirit;
hedonism, “edoné” pleasure. In particular, hedonic and eudai-
monic well-being distinguish themselves from one-a-another in
the growth complexity and continuous developing process that
characterizes eudaimonia in opposition to the instant gratifica-
tion (even without effort) and fulfilment of needs that are peculiar

to hedonism. 
Moreover, eudaimonia results in a more complex and arti-

culated form of well-being from an ontological point of view in
comparison to hedonism. In fact, the eudaimonic vision includes
both the optimal experience and functioning of a human being
through interest, effort, meaning, goals, aim, and personal and
social growth. Hedonism instead pertains more to immediate
pleasure and positive affectivity (Delle Fave et al., 2011). 

Today the research is focused on an integrated vision where
eudaimonic and hedonic processes work in tandem. Therefore,
eudaimonic and hedonic orientation of life can operate si-
multaneously and in synergy within an individual, significantly
contributing to improvements to subjective well-being and
satisfaction with life (Huta and Ryan, 2010; Peterson and
Seligman, 2005). The pursuit of happiness does not entail a
drastic choice between a hedonic and an eudaimonic life
approach. Rather, the best strategy to pursue happiness and
deep well-being consists in connecting to our life’s actions and
choices that entail, in the long term, our potentialities and life
goal realizations by activities directed to enjoyment of great
pleasures, even if in a short time span (Huta and Ryan, 2010;
Peterson et al., 2005). 

For this reason, some authors (Kashdan et al., 2008) tried to
incorporate the eudaimonic research in the hedonic one to
create a synthesis; it resulted that the two constructs are highly
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Abstract

The literature’s review of this study refers to two peculiar issues of people’s well-being and to individual skills needed
for its manifestation. Well-being is a multifaceted and extremely complex construct that is investigated in different
fields. Nevertheless, it is a spontaneous manifestation, inherent to human beings, which is an expression of their true
essence. The main purpose of this study is to check the emerging relationships between engagement, which is typical
of the intrapreneur, and individual satisfaction/well-being. The research has explored the decisive factors in the
manifestation of individual well-being among a sample of university students. This study can also contribute by
exemplifying a University’s potential, in that it provides a global evaluation of these constructs with a specific focus
on students. The student’s point of view, in fact, represents a strategic asset. It’s also crucial to underline the
importance played by the awareness of students and of the University’s managers in regard to the analysed factors
with the goal to enhance the role of the person. The aim of the research was to investigate the correlations and the
relations between intrapreneurial self-capital, engagement, general well-being and satisfaction with life by using a
sample of university students. The participants consist of 101 students and five tests have been administered. The
results resulted in 8 upper-middle correlations. More specifically, it was found that well-being and satisfaction with life
are strictly linked to engagement and also, as expected, that intrapreneur-self-capital higher-order construct play a
key role in the manifestation of well-being.
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correlated, but disconnected, hence, the importance of studying
them separately. 

1.2. Subjective Well-being and Satisfaction

Today, in the hedonic perspective, exists the concept of
subjective well-being (Diener and Diener, 1996), that is equally
used in satisfaction with life. Diener and Emmons (1985) created
a test to measure satisfaction with life that has been used also
in the present study: The Satisfaction With Life Scale (SWLS). It
identifies a high level of satisfaction with life in the prevalence of
affective positive tones and in absence of affective negative
tones, through the so called hedonic balance. Particularly, parti-
cipants were invited to express general opinions about cognitive
and affective aspects related to well-being, while taking into
consideration their life in an overall way. An individual, in fact, is
not able to consider all the aspects of his life and tends to give
a summary evaluation that doesn’t represent a quantitative
amount (Delle Fave and Bassi, 2013). 

Another important aspect of this theory is the introduction of
significant innovations thanks to an accurate consideration of
the role played by individual differences. In this regard, the basic
affective tone level which characterizes daily life, although it’s
generally positive, isn’t the same for everybody and changes
according to specific variables related to an individual. Among
these, it emerged the essential role of individual personality that
influences the basic affective tone level in daily life with a
positive correlation between extroversion and subjective well-
being, with a particular reference to the sub-dimension of positi-
ve feelings and cheerfulness (Diener et al., 2006). 

Further studies pointed out that personality differences can
influence the individual ways by which people react and adapt to
different events, both positive and negative, during their lifetime.
Particularly, individuals who have an optimistic orientation of
personality can cope with stressful experiences more effectively
compared to pessimistic orientated individuals (Scheier et al.,
1986). It also emerged that emotionally salient life events can
influence, in a significant way, happiness and general well-being
levels of individuals, by changing them even for long periods
(Diener et al., 2006).

1.3. Eustress and Distress in relation 
to general well-being and mental health

Actually, there isn’t a unanimous definition of the concept of
stress, but researches agree in distinguishing between stress
causes or factors, the so-called stressors, and stress in the
strictest sense of the word that represents the totality of res-
ponses and reactions to stressors. This is an adaptation process
that can be both positive (eustress) and negative (distress)
depending on its consequences. 

In particular, eustress occurs when environmental demands
are bearable promoting an optimal level of psychophysiological
arousal which permits an individual’s resources to mobilize and
improve performance. This kind of process encourages growth
and optimal learning. 

On the other hand, if arousal level is very low, the individual
isn’t responsive enough and his performance will also be low. If
arousal increases, performance will improve until it reaches an
optimal level. For every marginal arousal increase, performance
decreases because the physiological response to stress is too
intense, causing both motor hypertonia that hinders the mus-
cular functioning and cortical desynchronization that modifies
mental activity. Distress occurs when there is a situation of
extreme stimulation for an extended duration. The consistent
physiological altered processes subvert the organism’s health
by eliciting, for example, the immune defense system inhibition
(Delle Fave and Bassi, 2013). 

To measure general well-being and stress-related mental
health we will use the (GHQ-12) General Health Questionaire-

12 (Goldberg and Williams, 1988) because stress is the primary
construct on which it is based.

1.4. Engagement, Personal Expressiveness 
and Flow

In work and organizational psychology, engagement is both
a theoretically and practically fascinating concept. Engagement
is very important for well-being in that most of life is spent in
work or study activities in which time and resources are invested
and, consequently, gratification and reward are expected.

Rather than momentary and specific state, engagement re-
fers to a more persistent and pervasive affective/cognitive state
that is not focused on any particular object, event, individual or
behavior. Engagement is a positive, fulfilling, work-related state
of mind that is characterized by:

- Vigor;
- Dedication;
- Absorption (Schaufeli et al. 2002, p. 74). 
In particular vigor is characterized by high levels of energy

and mental resilience to stress while working, by the willingness
to invest one’s efforts in one’s own work and resilience in the
face of challenges. Dedication refers to being strongly involved
in one’s own work and experiencing a sense of significance,
enthusiasm, inspiration, pride and challenge. Absorption is cha-
racterized by being fully concentrated and happily engrossed in
one’s work whereby time passes quickly and one has difficulties
with detaching oneself from work (Schaufeli and Bakker, 2004;
Balducci et al., 2010). 

The model proposed by Alan Waterman (1990) suggests to
replace the concept of eudaimonia with that of personal expre-
ssiveness which, in his opinion is more appropriate to psy-
chological literature. Waterman refers to the totality of feelings,
states of mind and subjective sensations, in which an individual
can experience, as a consequence of dedication to activities
fitting for one’s own talents. All that contributes to the realization
of personal ambitions and individual life goals. According to
Waterman, in order that an activity can actually produce per-
sonal expressiveness feelings, it has to trigger a sequence of
changes in an individual’s subjective experience so as to be
extremely involved, with the feeling to do exactly what one
wants, going through an exceptional feeling of psychological
fusion, vitality, authenticity and absolute fulfillment. Another
model in which subjective changes can be found is that of
Csikszentmihailyi (1997), who talks about flow experience also
defined as optimal experience. This represents the awareness
of processing information coming from both the external ambient
and internal world. Whereas, in every moment an individual is
absorbed in a large amount of stimuli coming from different
sources, one has to be selected because the psychic functions
assigned to their processing are physiologically limited (on a
quantitative level).

For this reason, several studies underlined that quality of
experience is a function of two key variables: perceived
challenge and skill (Delle Fave et al., 2011). It comes to light that
quality of experience depends on the subjective evaluation of
one’s own skills in comparison with challenges proposed by
context. In particular, when one perceives high challenges and
appropriate skills to face them, one lives the flow of optimal
experience (Csikszentmihailyi, 1988). Flow experiences can
occur in different activities such as social interactions, sports,
work, studies and hobbies, only when the potential reward
(ulterior motive) is unimportant. Optimal experience is described
as a state of total absorption globally positive and complex,
characterized by high concentration, control of situation, defined
goals, positive affective state, psychophysical well-being,
gratification, inherent pleasure, a deep sense of enjoyment and
exhilaration.

Optimal experience is sought-after and selected in a
privileged way precisely because of its positive characteristics.
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This process is defined psychological selection (Csikszent-
mihailyi and Massimini, 1985): an individual will tend to organize
his life around activities considered optimal through a dynamic
process that goes around the balance between perceived cha-
llenge and skill. This process can increase personal skills during
the whole life span (Csikszentmihailyi and Beattie, 1979).

In order to measure engagement, the Utrecht Work Enga-
gement Scale (Balducci et al., 2010) was administered in the
present research.  

1.5. Individual resources – Intrapreneur self-capital

The necessary individual’s resources for well-being are
included in the intrapreneurial self-capital construct. Initial
research on intrapreneurship in the 1980s and 1990s focused
on three areas. The first area – on which intrapreneurial self-
capital is based – describes intrapreneurs’ characteristics; the
second area focuses on the development of new corporate
realities; the third area identifies the characteristics of
“intrapreneurial organizations” (Antoncic and Hisrich, 2003). The
researchers that focused on the intrapreneur have identified a
number of peculiar characteristics for this figure. Namely, an
intrapreneur is fundamentally an innovator able to adapt himself
and ready to take risks (Cox and Jennings, 1995). The Intra-
preneur should also possess tenacity, persistence, foresight,
creativity, innovation and resilience (Davis, 1999). Further
studies have identified other characteristics of the intrapreneur.
Honig (2001) found that the learning style adopted by the
intrapreneur is correlated with the desire to continuously
develop his own skills. Lubkins and Kans (2007) underlined that
the intrapreneur prefers to plan mainly in uncertain environ-
ments and to meticulously study environments in order to
maximize his skills and to use information in a rational manner
in strategic processes. Lubkins and Kans suggested that the
intrapreneur uses strategic management processes to introduce
innovative ideas that can be incorporated within the orga-
nization. According to Menzela and colleagues (2007), the
intrapreneur also has self-determination and freedom to make
decisions, and is satisfied when he autonomously chooses
which projects to follow. Recent studies have associated
intrapreneurship with high self-esteem and self-efficacy (Ronen,
2010), internal locus of control (Muller et al., 2002; Ronen, 2010)
and low neuroticism (Ronen, 2010). 

Piggy-backing on the literature that has just been presented,
Di Fabio (2014) proposed the new construct of Intrapreneurial
Self-Capital. This is defined as the positive auto-evaluation of
oneself characterized by the ability to be committed and
involved, to identify significant objectives, to have control on the
events of one’s own life, to solve problems in a creative manner,
to transform limits into resources, to develop one’s own skills, to
apply his own decision-making ability to any aspect of life and to
take decisions carefully and in a rational manner. The Intra-
preneurial self-capital represents a specific group of qualities of
the individual as the “intrapreneur of his/her own life”, dealing
with challenges. Such qualities allow an individual to interact
with continuous changes occurring during his/her career through
innovative solutions enabling him/her to deal with environmental
challenges and transforming limits into opportunities. 

Intrapreneurial self-capital is a higher-order construct com-
posed of 7 specific constructs:

- self-evaluation;
- hardiness;
- creative self-efficacy;
- resilience;
- goal mastery;
- vigilance;
- decisiveness.
Defining a higher-order construct allows one to measure the

specific constructs and, at the same time, is a more economical
procedure that can provide a valid and reliable measure of the

basic construct.
Self-evaluation (Judge et al., 2003) refers to positive self-

concept in terms of self-esteem, self-efficacy, locus of control
and lack of pessimism. In the literature, self-evaluation construct
is positively related to performance (Judge et al., 2003),
vocational integration (Judge & Hurst, 2008), self-efficacy linked
to the process of career decision-making (Koumoundourou et
al., 2012) and a lack of difficulties related to career decision-
making (Di Fabio and Palazzeschi, 2012). 

Hardiness (Maddi, 2002; Maddi et al., 2006) is one of the
main constructs composing the higher-order Intrapreneurial
Self-Capital construct. The Italian translation of this term can be
the expression “forza d’animo”. It references to psychological
characteristics and behaviors that allow one to perceive con-
structive aspects in highly problematic situations that would
otherwise be difficult to deal with. The essential components of
hardiness are the so-called Cs: 

- Commitment: it is the tendency to be actively involved in
everyday situations, by investing one’s own skills and
resources in them; 

- Control: it is the confidence of one’s own possibility to
actively handle the situation and its results (either directly
or indirectly);

- Challenge: it represents the tendency to interpret diffi-
culties and obstacles as challenges and opportunities
rather than as problems (Maddi, 2002).

Existential courage motivates people to deal with requests
and challenges in an active manner in the following ways: by
developing effective behavioral strategies, by managing and
solving the situation properly and by preserving social rela-
tionships as well as the health of the individual. One who
exemplifies these characteristics succeeds in reconciling active
commitment in hard situations with attention and awareness of
his/her own limits and needs and involving personal relation-
ships with others in a balanced way. This construct is supported
by several researchers that proved the crucial role of hardiness
in promoting high performance, subjective well-being and
health. It is important to highlight the fact that existential courage
is a stable characteristic of personality. It represents a protective
factor able to enhance tolerance and adaptation in destructive
situations through the predominance of the cognitive dimen-
sions and flexibility (Maddi et al. 2006).

Creative self-efficacy refers to an individual’s perception of
his/her skill to deal with and solve problems in a creative way
(Tierney and Farmer, 2002). This construct is an aspect of
creativity/innovativeness that Davis (1999) associated with
intrapreneurship. The literature suggests a positive relationship
between creative self-efficacy and performance (Mathisen,
2011), vocational training (Bridgstock, 2009), self-efficacy rela-
ted to career decision-making (Ford and Gioia, 2000) and
strength in making career decisions (Di Fabio and Palazzeschi,
in press; Tierney and Farmer, 2002). 

The specific resilience construct refers to the ability to cope
with and continue to withstand adversity in an adaptive way
(Luthar et al., 2000) and to implement adaptive  strategies  to
deal  with  discomfort  and  adversity  (Tugade and  Fredrickson,
2004). Resilience also refers to the set of resources that allow
individuals to use their strengths within their limits, to understand
that critical experiences can become a training opportunity for
personal growth, to withstand stressful events, and to continue
to grow by increasing their own resources, resulting in a positive
reorganization of life (Malaguti, 2005). The construct of
resilience was identified by Davis (1999) as a distinctive
characteristic of intrapreneurship. It is important to be resilient in
order to be able to deal with setbacks, rejection, and difficulties.
In the literature, resilience shows positive associations with
performance (Bhamra et al., 2011), employability (Kinman and
Grant, 2011), career decision-making self-efficacy (Shin et al.,
2012), and strength in making career decisions (Stern et al.,
2010). 
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Goal mastery refers to the pursuit of developing one’s own

skills (Midgley et al., 2000). Individuals who possess goal
mastery perceive learning as inherently interesting and focus
attention on their tasks in order to reach the best level of
performance with the general objective of continuously develo-
ping their own competences (Midgley et al., 2000; Darnon et al.,
2007).

Decisiveness concerns the perceived ability to make deci-
sions interchangeably in all decision-making contexts (Frost &
Shows, 1993). The construct of decisiveness in relation to intra-
preneurship reflects characteristics relative to self-determination
in decision making and the freedom and autonomy to make
decisions (Menzela et al., 2007; Ryan et al., 2008). 

Vigilance  refers  to  a  decision-making  approach  that  is
characterized  by  the careful and rational searching of relevant
information and the careful evaluation of each option before
making a decision (Mann et al., 1997).

The intrapreneurial self-capital is measured through the
Intrapreneurial Self-Capital Scale (Di Fabio, 2014), which is also
an instrument used in the current study. More specifically, this
construct represents a series of characteristics owned by an
individual as an intrapreneur that are used in the construction
and management of a work career even in the event of changes
and transitions, that nowadays are more likely to occur. 

2. Materials and methods

2.1. Participants

The sample involved 101 participants (72 women, 28 men
and 1 person who did not declare gender).

The participants were aged 18-29 years, the average age
was 21.50 (considering that 4 individuals did not declare their
age). 100% of participants were enrolled at the University, at the
faculties of Economics (11 individuals: 10.89%), of Primary Edu-
cation (4 individuals: 3.96 %), of Law (16 individuals: 15.84%),
of Psychology (69 individuals: 68.31%); finally, 1 person did not
declare his/her faculty.

Schedule 1: typology of Faculty

Schedule 2: typology of Faculty divided by gender

2.2. Instruments

� Intrapreneurial Self-Capital Scale (ISCS):
To measure the intrapreneurial self-capital construct, Di

Fabio (2014) developed the Intrapreneurial Self-Capital Scale
(ISCS). The results of a series of analyses show the reliability
and validity of the ISCS as a measure of the new construct

presented in a sample group of 171 students (Di Fabio, 2014).  
The ISCS uses a 5-point Likert-type scale (1 = strongly

disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree,
5 = strongly agree) and is composed of 28 items adapted from
other scales measuring the specific dimensions of the intrapre-
neurial self-capital construct. 

For example some items were the following:
“By studying hard you can always reach your goals”;
“Most of my life is spent in doing things of value”;
“I am able to reach goals when facing adversity and
difficulties”;
“One of my purposes in education is to learn as much as
possible”.

� Utrecht Work Engagement Scale (UWES-9):
In this study we used the Utrecht Work Engagement Scale

composed of 9 items (Balducci et al., 2010); it is shorter than the
original version composed instead of 24 items (Schaufeli and
Bakker, 2003). 

In the UWES-9, according to a seven-point Likert-type scale
(0 = never; 1 = at least once a year; 2 = at least once a month;
3 = at least a couple of times a month; 4 = at least once a week;
5 = a couple of times a week; 6 = every day), participants
answer and report how often they experience the feelings
reported in the items and choose the corresponding number that
best describes its frequency. 

Item are divided into three scales:
- vigor;
- dedication;
- absorption.
The following is an example of items: 
“I am enthusiastic about my studies”;
“My studies inspire me”;
“I am proud of my studies”;
“I plunge into my studies”;
“When I get up in the morning, I want to go  to university”.

� General Health Questionnaire-12 items (GHQ-12):
The GHQ (General Health Questionnaire) is commonly used

for assessing mental health and detecting various sources of
distress such as depression, anxiety, somatic symptoms and
social withdrawal (Goldberg and Hillier, 1979).

The GHQ is a self-report measure initially developed as a
screening instrument to detect psychiatric disorders in non-
clinical population. 

Participants have to report whether they have experienced a
particular symptom of mental distress recently according to a
four-point Likert-type scale (“less than”, ”usual”, “no more than
usual”, “rather more than usual” and “much more than usual”).

The questionnaire includes both positively worded items
describing daily positive psychological states, and negatively
worded items describing symptoms of psychological disease.
The original questionnaire is composed of 60 items, however
today exists other condensed versions: GHQ-30, GHQ-28,
GHQ-20 and GHQ-12.

In the current study, we used the shortest version  (GHQ-12)
because it’s the most common in the literature and was vali-
dated by Fraccaroli et al. (1991) in Italy. 

For example some items consist of the following:
“Have you recently... ?”;
“Been able to focus on what you’re doing?”;
“Felt capable of making decisions about things?”;
“Felt constantly under pressure?”;
“Been able to solve your problems?”;
“Been losing confidence in yourself?”

� Satisfaction With Life Scale (SWLS):
To measure subjective well-being, we emulated a scale

developed by Diener and Emmons (1985): the Satisfaction With
Life Scale (SWLS). This instrument was developed with the
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Faculty Individuals No. Percentage
Economics 11 10.89%
Primary Education 4 3.96%
Law 16 15.84%
Psychology 69 68.31%
Unanswered 1 0.99%
Total 101 100.00%

Total

Faculty Economics Primary
Education Law Psychology Unanswered

Gender M 6 0 4 18 - 28
F 5 4 12 51 - 72

Total 11 4 16 69 1 101
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purpose of assessing satisfaction with life of the individual as a
whole. The scale does not assess satisfaction with life in specific
domains, but allows individuals to integrate and weight these
domains in whatever way their answer. 

Participants indicate their level of agreement or disa-
greement by using the 5 items in a 7 point scale (1 = Strongly
disagree; 2 = Disagree; 3 = Slightly disagree; 4 = Neither agree
nor disagree; 5 = Slightly agree; 6 = Agree; 7 = Strongly agree). 

The 5-item scale is designed to measure global cognitive
judgments of one’s life satisfaction (it is not a measure of either
positive or negative affect). The five items are the following:

“For the most part, my life is close to my ideal.”;
“The conditions of my life are excellent.”;
“I am satisfied with my life.”;
“So far I have got the important things I want in my life.”;
“If I could live my life again, I would hardly change a thing.”
Finally, following data have been collected: 
- Gender;
- Age;
- Faculty;
- Academic year attended.

3. Procedure and data analysis

Participants were selected through a random sampling within
the University. Each participant received information about the
anonymous nature of the survey to assist in receiving honest
responses. The completed survey, that was previously de-
scribed in the section “instruments”, was administered in the
classrooms at the end or during lessons.

Primarily – for each participant – the score has been cal-
culated for all the instruments administered, and inverting – if
necessary – the negatively worded items. For a first data
analysis, a correlation analysis (Pearson’s r correlation
coefficient) was carried out among the results of different
questionnaires and personal data. Another data analysis was
carried out in order to find relationships among variables through
tree analysis that was used beginning with a generation of a root
node. After, a splitting rule based on an algorithm, determined
cutoff points that minimize the within-group variance on the
outcomes. Data analysis was carried out using SPSS ©.   

4. Results

4.1. Correlations analysis

Correlations analysis between measured factors was carried
out via the Person’s r correlation coefficient.

In particular correlations were calculated among the follo-
wing factors: 

- faculty;
- academic year attended;
- gender;
- age;
- intrapreneurial self-capital; 
- engagement;
- general well-being;
- satisfaction with life.
The most significant correlations (r > +.30; r < -.30) are the

following:
- Academic year attended is negatively correlated with

general well-being (r = -.301).
- Academic year attended is positively correlated with age

(r = .811).
- Intrapreneurial self-capital is positively correlated with

engagement (r = .437).
- Intrapreneurial self-capital is positively correlated with

general well-being (r = .529).

- Intrapreneurial self-capital is positively correlated with
satisfaction with life (r = .425).

- Engagement is positively correlated with general well-
being (r = .358).

- Engagement is positively correlated with satisfaction with
life (r = .453).

- General health is positively correlated with satisfaction
with life (r = .426).

All correlations are reported in Schedule 3.

4.2.Tree diagram

After having listed the significant correlations, the relation-
ships between variables have been represented through a tree
diagram. Tree analysis allows to graphically view – more rapidly
and intuitively – the statistical relationships between the con-
structs. 

The first diagram (Diagram 1) highlighted the existing
relationships between the variables adopted in the study, using
as the dependent variable satisfaction with life. 

The scores highlighted that satisfaction with life (average
23.9) increases with a particular reference to engagement
(Node 2). Specifically, when engagement is high (<48 node 4),
satisfaction with life-average is 27.7; when engagement is low
(<=33 node 1), average satisfaction with life is 19.2. Further-
more, scores show that average satisfaction with life decreases
further in the event of a low level of general well-being combined
with low engagement (<=47 node 5). In this case, average
satisfaction with life  is 16.8. 

Inversely, the following diagram (Diagram 2) highlighted the
existing relationships between the variables adopted in the
study using well-being as the dependent variable. The results
show that general well-being (average 47.5) is positively
correlated with the construct of Intrapreneurial Self-Capital
(node 2), and in turn, correlates with satisfaction with life.
Specifically, when Intrapreneurial Self-Capital is high (>113
node 3), average value of general well-being increases (53.5).
On the other hand, when Intrapreneurial Self-Capital is low
(<100 node 1), average general well-being decreases (44.9).
Furthermore, average general well-being decreases further if
satisfaction with life is low (<=27 node 4) in addition to a low
Intrapreneurial Self-Capital: in this case, the average is 43.7. 

5. Discussion

The results obtained in this research provide very interesting
starting points for reflection that are important to note. The
general aim of the study was to verify the existing relationships
between students well-being and their engagement and
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Schedule 3: Person’s r correlation coefficient 
among all the variables

1 2 3 4 5 6 7 8
1. Faculty 1 -.157 .181 .-070 -.210* .014 .013 .058
2. Academic year
attended -.157 1 .029 .811** .107 -.113 -.301** -.057

3. Gender .181 .029 1 -.081 -.184 .023 -.268** -.004
4. Age -.070 .811** -.081 1 .087 -.051 -.175 -.085
5. Intrapreneurial 
self-capital -.210* .107 -.184 .087 1 .437** .529** .425**

6. Engagement .014 -.113 .023 -.051 .437** 1 .358** .453**
7. General well-
being .013 -.301** -.268* -.175 .529** .358** 1 .426**

8. Satisfaction 
with life .058 -.057 -.004 -.085 .425** .453** .426** 1

*p < 0.05; **p < 0.01
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Diagram 2: Tree diagram highlighting the relationships starting from general well-being
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Key: 
-sat = satisfaction with life ; 
-eng = Engagement; 
-ghq = General Health Questionnaire

Diagram 1: Tree diagram highlighting the relationships starting from satisfaction with life 

Key: 
-ghq = General Health Questionnaire;
-IntrSC = Intrapreneurial Self-Capital; 
-sat = satisfaction with life
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individual resources (intrapreneur). All things considered, the
present study was focused on the exploration of individual
resources (intrapreneur) and engagement for the manifestation
of well-being and satisfaction within a university setting. 

For this purpose, several factors were investigated: Intra-
preneurial Self-Capital, Engagement, general well-being and
personal satisfaction. 

Data analysis provided 28 relationships – created via the
Pearson’s correlation coefficient r – of which 20 are negligible
(r < .10) or low (r < .30), and 8 are medium-high (r > .30).

The relationships that resulted in higher correlation are
discussed below. 

With regard to the variable of the academic year attended
there, emerged an interesting negative relationship between it
and general well-being (r = -.301). These results highlight that,
as academic years increase, general well-being of students is
seems to decrease. It can be supposed that with the end of the
academic career approaching, awareness of a current lack of
employment increases, which correlates to greater levels of
stress, according to several studies carried out in different
Countries worldwide (Ouweneel, 2002; Winkelmann, 2009).  

General well-being is positively correlated with satisfaction
with life (r = .426). In this regard, longitudinal studies reported
that positive feelings efficiently predict health and longevity
(Chida and Steptoe, 2008). Moreover, the research supported
the capacity of positive feelings as efficient coping resources
(Fredrickson, 2001).

Other positive relationships are those between engagement
and general well-being (r = .358) and between engagement and
satisfaction with life (r = .453). Such results fully support the
studies carried out on the concept of personal expressiveness,
coined by Alan Waterman (1990). According to this author, in
order for an activity to effectively produce feelings of personal
expressiveness, it should trigger a number of changes in the
subjective experience of the individual. Particularly, when per-
forming activities allowing personal expressiveness, the
individual seems to be intensively involved, with the impression
to do exactly what he/she wants to do; this is accompanied by a
sensation of exceptional psychological fusion, vitality, authen-
ticity and gratification. In other words, personal expressiveness
(engagement) is associated to well-being and personal
satisfaction in the so-called flow experience described by
Csikszentmihailyi (1988): a state of total globally positive and
complex absorption, characterized by high concentration,
control of the situation, clear objectives, positive affective state,
psycho-physical well-being, gratification and a sense of intrinsic
pleasure. According to this result also Guglielmi and colleagues
(2016) found out that more the workers were satisfied more they
were engaged in their job.   

Moreover, in using satisfaction with life as the dependent
variable in the tree diagram 1 (tree analysis), scores highlighted
that satisfaction with life (average 23.9) increases or decreases
particularly with engagement (node 2) of the student. Speci-
fically, when engagement is high (< 48 node 4), average
satisfaction with life is 27.7 and when engagement is low (<= 33
node 1), average satisfaction with life is 19.2. 

A further positive relationship that emerged with Intrapre-
neurial Self-Capital is the one with engagement (r = .437). 

When a student is a good intrapreneur of his/her own life,
he/she will tend to have high engagements levels. This result is
confirmed by the particular feature of the intrapreneur to be
involved and committed in his/her actions (Di Fabio, 2014), by
meticulously studying the environment in order to maximize
his/her own skills (Lubkins and Kans, 2007).  

The positive relationship that resulted between Intrapreneu-
rial Self-Capital and general well-being is interesting (r = .529).
This relationship is the highest correlation score of the present
study, which is consistent with the hypothesis of the initial
research. Specifically, well-being manifests itself in engagement
and if the individual also possesses individual resources, such

as intrapreneur, these variables will influence principally and
positively well-being itself. The researchers that focused on
intrapreneur have identified some particular characteristics of
this individual, notably: as an innovator able to adapt himself
and ready to take risks (Cox and Jennings, 1995); as someone
possessing tenacity, persistence, foresight, creativity, innovation
and resilience (Davis, 1999); as someone having the desire to
continuously develops his skills (Honig, 2001); as someone
having self-determination and having the freedom to make
decisions and is satisfied when he autonomously chooses which
projects to follow (Menzela et al., 2007); as someone who has a
high level of self-esteem and self-efficacy (Ronen, 2010),
internal locus of control (Muller et al., 2002;  Ronen, 2010) and
low neuroticism. Based on the literature that has just been
presented, Di Fabio (2014) proposed the new construct of
Intrapreneurial Self-Capital. This is defined as positive self-
evaluation characterized by the ability to be committed and
involved, to identify significant objectives, to have control on the
events of one’s own life, to solve problems in a creative manner,
to transform limits into resources, to develop one’s own skills, to
apply one’s own decision-making ability to any aspect of life and
to take decisions carefully and in a rational manner. The
Intrapreneurial self-capital represents a specific group of qua-
lities of the individual as the “intrapreneur of his/her own life”,
dealing with challenges (in this case the academic career) and
transforming limits into opportunities. Therefore, the manifes-
tation of well-being references to a particularly complex con-
struct such as intrapreneurship. 

Furthermore, using the dependent variable of general well-
being in the tree diagram 2 (tree analysis), it emerged that its
average (47.5) is linked to the construct of Intrapreneurial self-
capital (node 2): when Intrapreneurial self-capital is high (>113
node 3), average general well-being increases (53.5); when it is
low (<100 node 1) average general well-being decreases (44.9). 

In conclusion, Intrapreneurial self-capital it is positively
related to satisfaction with life (r = .425). In other words, a
student who is a good intrapreneur also reports high levels of
satisfaction with life. 

6. Limitations

The research presents some clear limitations. Firstly, the
sampling: it is not randomized, i.e. casual. The sample is
reduced and cannot be easily generalized since the students
belong to the same university. Another limitation is the modality
of the test, which took place during lessons or the short breaks
between them, during a stressful time period (April/May) for the
students who were committed to study for their exams, all of
which may have influenced the concentration and the student’s
seriousness in completing the test. 

7. Developments and conclusions

A working hypothesis for the future developments could be
to proceed with a new testing to a larger sample group.
Examining these constructs, in a students’ population, could
result particularly important to promote the academic success
and to prevent the drop out. Moreover, it could be interesting to
explore the possibility to realize a new and unique instrument of
research able to measure all the variables (General Well-being,
Satisfaction, Engagement and Intrapreneurial self-capital). 

A further possible development would be to proceed with
periodical follow-up, thus, providing a basis for a longitudinal
study. Consistent with the intuition with which the present
research was born and based on existing literature, it may be
interesting to investigate such variables during the week, month
and year or for a sufficiently long period of time in order to
highlight if well-being is perceived to be within a “state” (in a
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static condition) or rather in a dynamic-adaptive movement. In
other words, it may be interesting to investigate if, over time,
well-being necessarily manifests itself in a condition of maxi-
mum performance, success and happiness or together with rest
and pain. 

In conclusion, a particularly interesting development could
be carrying out a longitudinal study that could be able to
evaluate and plan targeted well-being prevention and promotion
programs within different types of contexts (university, orga-
nizational etc.). 
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1. Introduction

Despite numerous benefits that tourism has, it is an industry
heavily affected by and contributes to negative impacts on the
environment. Generally, tourism accounts for about 5% of
greenhouse gasses (GHG) emissions worldwide, out of which
the largest proportion of 75% is associated with transportation,
whereas 40% is caused by the air traffic (GIZ, 2014: 74).
Another factor that contributes to environmental footprint of
tourism is accommodation. Even though this sector introduces
many practices that enable environmental protection by re-
ducing carbon dioxide and other harmful emissions that provoke
global-warming and climate changes, still it represents
approximately 20% of GHG emissions, with a prediction to grow
161% by 2035 (UNWTO-UNEP-WMO, 2008: 36). The way out
is detected in introducing renewable energy sources (RES)
which leave the least pressure on the environment. In 2015, the
renewable energy share was 15.9% of the European energy
mix, which is twice as much as it was in 2004 and almost a
percentage point more than it was in 2014 (Observ’ER, 2015: 8).

While the EU countries are largely investing to increase the
RES share, Macedonia is facing immense problems. Almost
90% of the primary energy in Macedonia is produced from fossil
fuels, and the energy sector contributes with over 70% in total
emission of GHG. Based upon the State of Environment report
(EEA, 2015), the total emissions by sectors in Macedonia are
due to combustion processes (60%), transport (30-40%), and
other (less than 5%). Within the latest Strategy for Energy
Development, it is foreseen to increase competitiveness in the
wider regional energy market and to become high energy

efficient (MANU, 2015: 1). Even more, it is foreseen until 2020
to improve the energy efficiency by 20%, provision of energy
from RES to be 20% of the final energy consumption, and at
least a 10% share of RES in the final energy consumption in
traffic (MoE, 2010a:21). In this line, the maximization of the
utilization of the RES is noted to be among the strategic
priorities, which is proved by the constant increase from 4.2% in
2012 (UNDP, 2012) to 13.8% in 2015 in the final energy
consumption. Moreover, based on many scenarios within the
strategic documents, it is indicated that Macedonia can target a
share of RES set at 21% (MoE, 2010b).

On the other hand, todays’ tourists became fully aware for
the negative tourism impacts on the environment. So, they trace
for accommodation that hold ecolabel or energy efficiency
certificate. That urged hotel managers to apply environmental
protection programs for reducing energy consumption, recycling
and composting food scraps (Bruns, 2000; Dodd et al., 2001;
Bowe, 2005; Chen et al., 2005; Lu et al., 2012; Radwan et al.,
2012; Xin et al., 2012; Kallbekken & Saelen, 2013; Pirani &
Arafat, 2014). Moreover, hotel managers were forced to
rearrange priorities and to make the establishments green, due
to the fact that environmentally-conscious and adequately
informed tourists are more willing to pay than others (Han & Kim,
2010) and rather consume green products and stay at green
hotels (D’souza & Taghian, 2005; Chen & Tung, 2014). The
benefits of environmental practices are particularly emphasized
in terms of increased financial performance and cost savings
(Gil et al., 2001; Dodds & Holmes, 2011; Geerts, 2014; Nicholls
& Kang, 2012; Rahman et al., 2012). 

Although this study may add to the current research on
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environmental protection and hotel industry in Macedonia
(Petrevska & Cingoski, 2015a,b; 2016a and 2017; Petrevska et
al., 2016b), its main contribution lies in the intention to provide
insights into the processes of application of environmental
management programs. The main aim is to explore the current
situation in hotels in Macedonia when addressing the attitudes,
willingness and practices concerning applying sustainable
environmental practices. Moreover, the research assesses how
Macedonian hospitality industry stakeholders manage the
environmental quality as a base for creating sustainable tourism.
This paper seems beyond the empirical evidence suggested for
Macedonia since it poses valuable findings to hotel manage-
ment in the line of preserving the attractiveness of tourist des-
tinations by introducing, a wholesomely sustainable approach,
particularly with regards to the energy use.

The work is organized in the following way: after the intro-
ductory section, the next presents the research methodology.
Section three provides the main findings and discussion, while
the final section contains main conclusions drawn from this work
along with recommendations.

2. Research design

The study mainly took the quantitative approach, simul-
taneously being fully supported with qualitative interpretation on
obtained results. Data were collected from an online ques-
tionnaire designed for hotel managers and department su-
pervisors during May-June 2015. The sampling consisted of 67
three-star hotels, 44 four-star hotels and 16 five-star hotels, or a
total of 127 hotels. The response rate was 35.4% based on the
replies from 16 three-star hotels, 19 four-star hotels and 10 five-
star hotels.

Besides the section with general data on hotel establish-
ments consisted of items on category, working history etc., the
questionnaire encompassed two major sections: (i) Environ-
mental management (consisted of eight yes/no questions); and
(ii) Benefits and constraints (consisted of ten questions whereas
a five-point Likert scale was applied).

The interpretation of indicators for benefits and constraints
for applying environmental management practices is made by
establishing medians in the components scores. So, in the line
of quantifying item impact, the following scheme was applied:
1.00-1.80 (very low); 1.81-2.60 (low); 2.61-3.40 (medium); 3.41-
4.20 (strong); and 4.21-5.00 (very strong). Furthermore, the
statistical evaluation of obtained data was performed by the
software package SPSS. In terms of multivariate data analysis
method, a Categorical Principal Component Analysis (CATPCA)
technique was used, while the reliability of the components was
checked by the Cronbach Alpha. The scores of perception
components were compared by Kruskal-Wallis tests.

3. Findings and discussion

Table 1 presents the summarized findings on general
environmental management issues. It is noticeable that five-star
hotels have by far the most positive environmental concerns due
to possession of a certificate for energy efficiency. This is also
the case with the four star-hotels, but not with the lower ranked
hotels. The same conclusion stands for the item addressing
preparation of written plans for environmental protection,
whereas surprisingly half of the managers of three-star hotels
claim to prepare it. Yet, none manager prepare reports on
environmental protection. This is not in favor of supporting the
European environmental impact assessment regulation, which
has started to develop in the early 1970s, whereas tourism is
introduced as a segment, which must conform to the Fifth
Environmental Action Program. Due to the fact that Macedonia
is a candidate country for an EU membership, much attention
must be put in order to meet the internationally set standards.

The vast majority of three and four-star hotels neither have
Eco label nor Eco certificate. Even more, they do not have
personnel responsible for environmental protection. On the
other side, findings are completely different from the five-star
hotels’ point of view, where half surveyed managers stated to
have it. Although in favor (70% claimed to have it), there is a
certain risk in the interpretation and understanding the question
related to the term ‘personnel for environmental protection’
which might be understood as a ‘personnel in charge for
cleaning the environment’, which in most cases is a job of the
housekeeping staff. 

Despite the fact that majority of the surveyed hotels possess
certain written document related to environmental concern, yet,
it may reflect only the appearance of social and corporate
responsibility of hoteliers. The fact that none of the surveyed
managers of three and four-star hotels claimed that have ever
received an award related to the environmental protection,
implies that still much needs to be done. However, the positive
impulse is detected in providing info to guests related to environ-
ment protection, which may be interpreted rather as corporate
social responsibility than a sign of energy efficiency practices.

Table 2 reports the most important summarized results from
the overall calculations on environmental management and
perception. Herein, only those loadings exceeding 0.5 repre-
senting the correlations between the items and components are
reported in Table 2. The last column reports the most frequent
response to each attitude statement. The findings suggest that
in general, hotel managers have positive attitude towards
energy efficiency practices. The CATPCA indicates that the
components accounting for 68.7% of total variance and the
Cronbach Alpha coefficients, are above 0.6 pointing out to
acceptable reliability of each component.

The first component in Table 2 referred as Environmental
management, addresses indicators for interventions and
knowledge on environmental policy. It was found that hotel
managers perceive the employees’ training as the most
important indicator since employees are ideally positioned not
only to identify drafts, leaks, unnecessary lightening and other
signs of the energy waste, but to provide energy efficiency
advice as well. Yet, this determinant is assessed with medium
influence on hotel’s business, so hoteliers provide limited staff
environmental training. This is very disappointing when having
in mind that staff training and awareness may cut hotels energy
costs in addition to other energy efficiency measures. In the
same line is the finding for the prevention interventions as a
factor with medium influence. Furthermore, hotel management
claims to have low knowledge of the environmental protection
standard ISO 14000, which points to limited environmental
awareness and concern. The most surprising element is the final
item in this component. It addresses hotels’ surrounding
pollution resulting as factor with low influence on the hotels’
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Item
3* Hotels 4* Hotels 5* Hotels
Yes No Yes No Yes No

Certificate for energy efficiency 37.5 62.5 52.6 47.4 80.0 20.0
Plan for environmental
protection 53.3 46.7 73.7 26.3 80.0 20.0

Reports on environmental
protection 26.7 73.3 31.6 68.4 40.0 60.0

Eco label 20.0 80.0 47.4 52.6 50.0 50.0
Eco certificate 20.0 80.0 26.3 73.7 60.0 40.0
Employee responsible for
environmental protection 31.3 68.8 47.4 52.6 70.0 30.0

Award for environmental
protection / 100.0 / 100.0 11.0 89.0

Availability of info for guests 68.8 31.3 68.4 31.6 60.0 40.0

Table 1. Summarized findings 
on general environmental issues (%)



124

ENVIRONMENTAL MANAGEMENT
business. The surveyed hotels stated to have extremely small
amount of environmental pollution in the surroundings, so this
factor has low impacts when assessing the extent of activities
related to environmental management.

The second component in Table 2, referred as Perception,
gathered findings for measuring managerial assessment on
benefits and constraints if applying environmental management
practices. These data actually present the second section of the
questionnaire, being visually presented as quantified impact in
terms of factor of influence in Figure 1. 

The first subcomponent (Figure 1a) identifies the benefits as
the most intensive factor with strong impacts on hotels’
business. More precisely, the managers perceive the items
which refer to environmental protection, reduced operational
costs, and improved image, as strong determinants. So, the
surveyed hotels assessed the above items as of better interest
than increased competitiveness and more guests. 

The second sub-component (Figure 1b) refers to the

perception component and identifies the main constrains by
their power of limits. Lack of subsidies by the local and central
government, along with the cost increase and the technical
limitations of hotels, are identified as the factors with strong
influence. The other surveyed indicators related to the lack of
interest and information are perceived as medium influencing
factors for hotels’ business.

4. Conclusion and recommendations

The study presented some insights into the application of
environmental management by determining indicators for
perception of activities associated with energy efficiency
practices, as well as benefits and constraints if applying it. It
explored the extent how three, four and five-star hotels in
Macedonia meet the environmental policy in terms of the current
level of involvement. It was found that Macedonian hotel mana-
gement possesses relatively low level of environmental quality,
mainly due to the gap between the environmental awareness
and the daily practice of hotels. Although being fully aware of the
importance of environmental management, due to the lack of
interest and information, it is not managerial priority of
Macedonian hoteliers. 

The summarized results confirmed that generally hotels are
driven by increasing the number of tourists regardless the
environmental concerns and with little or no environmentally
friendly practices. The transformation from awareness into
practice is constrained by high costs for applying environmental
management and positive practices. It is logical that hotels will
apply the concept of environmental management only if it
minimizes the operating expenditures. It was also found that
hotels may benefit from environmental pro-activeness which is
important for hotels’ performance and tourism development. 

Based on the survey findings, the study recommends that
managers should focus on shifting their professional ethics,
developing and exerting a wide range of energy efficient
practices, which will result in reduction of energy consumption.
Consequently, hotels may benefit from energy conservation
measures not only by saving money, but also in ensuring
comfort to guests and staff. In this line, sustainability mana-
gement tools such as environmental reporting and communi-

cating may assist in managing sustainability
issues. This is particularly effective if hotel
managers prepare Energy Management Plans as
tools that assist them in initiating, monitoring and
tracking energy savings. By implementing these
kinds of green initiatives and activities that are
generally focused on measuring the results, hotels
may save a considerable amount of money by
cutting operating costs. 

It is evident that hotel management must
implement a new approach that will address
technological, behavioral and organizational
change. Herein, hotel establishments may
introduce and upgrade technologies that are
constantly improving and becoming more efficient.
Furthermore, they may set up policies, procedures
and practices that can assist in driving down the
utility costs. 

Even though the paper contributes to the current literature
on environmental management in hotel industry, several issues
arise which might be addressed in some future work. The
presented data are reliable, but it is difficult to assess to what
extent represent the overall hotel industry in Macedonia.
Therefore the study may be enhanced by addressing new
aspects that clarify the concept of application of environmental
management in hotels in more in-depth manner.
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Table 2. Summarized key results

Component Sub-
component Item Loading Mode*

I. Environmental 
management
(Alpha = 0.71) Environmental

policy
I1 Employees training 0.724 3
I2 Prevention interventions 0.608 3
I3 ISO 14000 0.554 2
I4 Hotel’s surrounding 

pollution 0.501 2
II. Perception

(Alpha = 0.82) Benefits
I1 Environmental protection 0.722 4
I2 Reduced operational costs 0.712 4
I3 Improved image 0.679 4
I4 Enhanced competitiveness 0.474 3
I5 More guests 0.392 3

Constraints
I6 Lack of subsidies 0.757 4
I7 Technical limits 0.726 4
I8 Cost increase 0.601 4
I9 Not informed 0.521 3
I10 Not interested 0.521 3

Note: *Mode (level of influence) 2=low; 3=medium; 4=strong.

a) Benefits (mean values) b) Constraints (mean values)

Figure 1. Managerial perception on benefits and constraints when applying
environmental management in Macedonian hotels
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1. Introduction

Many recent studies have focused on natural disasters, such
as earthquake, that affect the tourist destination influencing the
domestic and international tourist demand. Natural disasters
have caused physical and economic damage to the tourism
sector, which has generated the loss of tourism opportunities
and the tourism eco-sustainable collapse (Murphy & Bayley,
1989; Ritchie, 2009). The policy makers and tourism sector are
concerned about opportunity losses due to continuing reduction
in tourism demand, after a natural diaster (Chew & Jahari,
2014).

The most powerful earthquake (6.0 on the Richter Scale),
which struck the Abruzzo, Marche, Lazio and Umbria Regions in
the centre of Italy, on the 26th of August 2016 at 3:36, destroyed
totally Amatrice, Accumoli municipalities and Pescara del
Tronto, fraction of Arquata del Tronto and caused about 300
deaths and 400 injuries.

The earthquake epicentre was in Accumoli municipality and
severely damaged and provoked physical changes of the
National Park of Sibillini Mountains, Italy. Consequently, the
tourism eco-sustainable goods and services of the National Park
of Sibillini Mountains, Italy have undergone salient changes.

However, little information has been provided in order to
understand the current stage, after the natural disaster
regarding the eco-sustainable tourism in National Park of
Sibillini Mountains, Italy. Therefore, the purpose of this study is
to identify the tools used by the Sibillini Mountains National
Park's management, in the aftermath of earthquake, in order to
maintain their tourism eco-sustainable goods and services on
the market.  

2. Literature review

In recent years, there has been an increasing amount of
literature on natural disasters in tourism destinations, which
affect them, influencing the domestic and international tourist
demand. According to Becken S. and Hughey K.F.D. (2013), the
natural disasters on tourism destinations have been increased
over the last decade. Prideaux, Laws, & Faulkner, (2003)
analysed the fact that the tourism destinations are not prepared,
nevertheless the vulnerability of tourism to natural disasters.
Beirman, (2003); Henderson, (2007a); Hystad & Keller, (2008),
Young & Montgomery, (1997) highlighted the importance of
plans and policies development in tourism in order to integrate
marketing activities, after a natural disaster. According to Bram-
well & Sharman, (1999); Graci, (2013); Jamal & Getz, (1995);
Waayers, Lee, & Newsome, (2012), reported that a significant
number of studies regarding local communities from tourism
destinations focus on sustainable tourism plan in normal condi-
tion, instead of in natural disasters' case. According to Hornoiu
(2015), the ecotourism is a tool in order to develop a sustainable
management in protected areas after the natural event.

In literature, more authors identified and analysed the tools
used by protected areas' management after the natural disaster.
Zahed Ghaderi, Joan C. Henderson (2013) examined the
actually state of the Hawaii Island, after the tsunami following
the earthquake that struck Japan in March 2011, and showed
the tools applied by Hawaii Tourism Authority in order to
increase the sustainable tourism. Beirman (2003) proposed
various measures, such as monitoring news, publicising
positives, re-establishing confidence, safeguarding brands and
offering incentives in order to maintain the sustainable tourism,

QUALITY
access to successVol .  19 ,  No.  162 /February  2018

The Analysis of the Tools used by National Park of Sibillini
Mountains, Italy in order to maintain the Tourism Goods and

Services Eco-sustainable on the Market after the 2016 Earthquake

Gianluca FELICETTI

The Bucharest University of Economic Studies, Romania; E-mail: f.g.89@hotmail.it

Abstract

The purpose of this paper is to examine in what extent the local communities and park management of the protected
areas implemented the measures, imposed by the national authorities, regarding the reconstruction after a natural
disaster, such as earthquake. Therefore, the paper identifies the tools used by the protected areas, after a natural
disaster, in order to maintain or re-arrange the tourism management. The paper is based on an exploratory case
study of the National Park of Sibillini Mountain, Italy which has been severe damaged and suffered physical changes
following the 26th of August, 2016 earthquake. The empirical evidences regarding the tools used by the National
Park's management in order to maintain the tourism eco-sustainable goods and services on the market, after this
important natural disaster, were collected through secondary data, observation and interview with the park
administrators. We report that the Sibillini Mountain National Park's management through the implementation of these
tools can react to an important natural disaster, such as earthquake, and maintain their tourism eco-sustainable
goods and services on the market.
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after the natural disasters. According to Hornoiu (2015), the staff
of protected areas must be able to interact with the local
communities in order to resolve the issues inside the protected
areas. Yawei Jiang, Brent W. Ritchie, (2017) analysed how the
local communities collaborate, by investigating ‘(1) local co-
mmunities’ motivations for collaborative disaster management,
(2) factors that facilitate or impede communities collaboration-
building, (3) successful elements and challenges for effective
collaboration’, in a tourism disaster context. Remus Hornoiu,
(2016) proposed methods of application based on ecotourism in
order to strengthen the local communities’ resilience in pro-
tected areas. Ritchie (2004) proposed a strategic plan for the
tourism destination in order to reduce the negative impact
generated by natural disasters. According to Hystad & Keller,
(2008) the development of an integrated marketing plan to
counter the negative image of the tourist destination is required.
According to Hawaii Tourism Authority (2013), after the natural
disasters, the tourism destinations must implement an extensive
marketing and integrated brand management in order to
increase the tourist demand. Howes et al. (2015) showed that
the multi-level planning for disaster management and an
integration of the legislation that provides a clear policy intent
and an appropriate direction for action in tourism destinations
are needed after the natural disasters. Faulkner (2001) de-
veloped a generic model in order to analyse and implement
various strategies regarding tourism disaster management.
Okuyama T. (2017) found that the contingent behaviour method
based on four steps, which regard the safety information
announcement, implementation of event information policy,
announcing visitor information and implementation of price
discounting policies in tourism destinations, after the natural

disasters, could be efficient for the development of policies in
tourism demand recovery. 

3. Methodology

This research aims to identify the tools used by the protected
areas, after a natural disaster, in order to maintain their tourism
eco-sustainable goods and services on the market. Our interest
is to identify which tools are applied in protected areas in these
circumstances. The qualitative research method that is applied
is a case study. According to Yin, (2009) “An empirical inquiry
about a contemporary phenomenon (e.g., a “case”), set within
its real-world context – especially when the boundaries between
phenomenon and context are not clearly evident”. Yin (2006)
showed that the case study research analyzed the context and
other complex conditions regarding the study in order to
understand it. A case study of a specific tourist destination is
proposed the National Park of Sibillini Mountains, Italy. The
empirical evidence was collected through secondary data and
one interview with the manager of the park. We chose the
interview because we had access to the Director of National
Park Sibillini Mountain, Italy. The secondary document allowed
the collection data about the National park of Sibillini Mountains,
Italy. The interview guide (Table 1) concerned of four questions
regarding the tools used by the Sibillini Mountains National
Park's management.

After the Park Director’s responses and the data collection
about the National Park of Sibillini Mountain, Italy, the tran-
scription was analysed and salient information was identified
regarding tools.
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Table 1. Interview guide with the Manager of National Park of Sibillini Mountain, Italy

No. INTERVIEW GUIDE
1. What measures, imposed by the Law “decrees earthquake” have been applied by the Park’s management?

2. In addition to “decrees earthquake”, which tools have been used by National Park of Sibillini Mountains in order to maintain 
eco-sustainable goods and services, after the 26th of August, 2016 earthquake?

3. Have the local communities implemented the measures imposed by law, as ordinances, in order to maintain the consumption 
of goods and services eco-sustainable?

4. The Park’ management has elaborated or will elaborate post-earthquake strategy in order to maintain or increase the consumption 
of eco-sustainable goods and services?

4. The case study of Sibillini National Park

The Sibillini National Park, managed by the Sibillini National
Park organization, was established in 1993. Actually, its opera-
tions centre is in the municipality of Visso (MC). The National
park of Sibillini Mountains is a natural protected area that
preserve the Sibillini Mountain and covering 71,437 hectares
mainly mountainous terrain. It is located between the Marche
and Umbria regions, in the Centre of Italy.

The municipalities are: Acquacanica, Arquata del Tronto,
Bolognola, Castesantangelo sul Nera, Cessapalombo, Fiastra,
Fiordimonte, Montefortino, Montegallo, Montemonaco, Norcia,
Pievebovigliana, Preci, San Ginesio, Ussita, Visso.

The highest peak is Vettore Mountain (2476m) and there are
other mountains. The Park hydrography included rivers, water-
fall, artificial lake, natural glacial lakes, and natural gorges. The
park consists in 2,000 species of flora and over 200 species of
vertebrates. Inside the Park, there are villages with old towels,
churches, sanctuary and abbeys.

In 2002, the park management has adhered to the European
Charter of Sustainable Tourism (ECST) and elaborated the
environmental interpretation plan in order to promote the sus-
tainable tourism. The interpretation plan of National Park Sibillini
Mountain, Italy is one of the key tools in order to protect, valorize
and promote social-economic and cultural characteristics of the
protected area.
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5. Results and Discussions

Our research aim was the analysis of the tools used by the
Sibillini Mountains National Park's management, after the 26th
of August 2016 earthquake, in order to maintain their tourism
eco-sustainable goods and services on the market. In order to
help the tourism destinations and the tourism enterprises, after
the natural disaster, the effective strategies and a set of direc-
tions are more essential (Zahed Ghaderi, Joan C. Henderson,
2013). Based on the responses of the interview with the National
Park of Sibillini Mountains' Director, we analysed the tools
implemented by the Sibillini Mountains National Park's mana-
gement: 

5.1. Application of the Law “decrees earthquake”

5.1.1. Recruitment of new fixed-term staff. “One mea-
sure, in particular, has been addressed to the National Parks’
Management of Gran Sasso, Sibillini Mountains and Lake
Mountains because their territory has been affected by the
seismic event. This provision stipulates the exception to
recruitment which allowed to hire additional 10 units fixed-term
staff by National Park of Sibillini Mountains (....), in the years
2017-2018, in order to help the parks' management in the post-
earthquake reconstruction phase.” (Park Director)

The second tool applied by Park’s Management is:

5.2. Integration of “decrees earthquake” with
park’s actions

5.2.1. The delocalisation of the tourism information and
hospitality systems. The Park’s management has tried to
adopt, more than measures, other various actions in order to
promote eco-sustainable tourisms, but above all to activate, as
far as possible, tourism in the territory. The entire tourism offer
system has suffered changes, both in private and public sectors,
information and accommodation systems, etc. Some examples,
in this case could be, the restoration of the information and
accommodation systems. Many visiting centres of the park have
been damaged, but since the early stages after the earthquake,
in agreement with the municipalities, the owners of these
structures, who benefit  from the financing of the park for their
management, has been decided for their delocalisation. Where
it was possible, there have been also a delocalisation of the
visiting centres' exhibits. Where it was not possible to transfer
the museum exhibits, it has been decided just for the transfer of
the service. “Thus, have been identified safe areas in which it
was possible to provide information and hospitality services, not
only to tourists, but, in the early stages, also to the population
itself, which, of course, needed to have information from the
municipality's institutions about the state of things after the
earthquake or even simply submit questions of inspection, etc.”
(Park Director)

5.2.2. The assessment of tourism offer and demand.
Tourism represents the primary source of income for the local
communities from Sibillini Park, therefore this sector was
immediately addressed by the authorities after earthquake,
through the evaluation of the territory's tourism demand and
offer. Not all the territory has been damaged in the same way,
therefore the park's management made an assessment of
usable tourism goods and services. It has been provided proper
information about products and services that could not be used,
because it suffered some damages or it could not guarantee
their safe function. Therefore, the park management tried to
provide an immediate picture of the current tourism offer. For
this reason, it has been registered, even in summer, a significant
decline in overnight stays and arrivals, but lower than expected.
Regarding the facilities and services available, there has been a
much higher utilization than the last years because the park's

management has provided a clear information about it. The
tourist's response was highly positive. 

In parallel, the park's management has launched competent
actions in order to support tourism itself. Over, regional
authorities, especially the chambers of commerce took actions,
through the reconstruction funds after earthquake, by providing
material support to the tourism and agricultural activities
(accommodation facilities, food and beverage enterprises, ecc.)
that encountered difficulties to continue their business. “In the
park’s management case, we are concerned about the goods
and services linked directly or indirectly with all that regards the
excursionist experience, the hiking trail network and the park's
own structures, such as the Grande Anello dei Sibillini's huts.
Therefore, we tried to activate some projects which, some are
already started, other which will begin in short time in order to
overcome the shortcomings that have been emerged after the
earthquake.” (Park Director)

5.2.3. Evaluation, restoration and security of the eco-
tourism natural attractions. The earthquake has led to some
very important physical changes of the park; therefore, the
management addressed two salient issues: one is related to
sites security and the other one is related to sites restoration -
sites that have not suffered any serious damages and were
partially usable. The first step made by the park’s management
has been the assessment of the tracking trails, paths etc. It has
been made a macroscopic investigation of some areas that have
been suffered important physical changes, like Gole dell’Infer-
naccio, where the fall of a big landslide of Sibilla Mountains has
been created a small lake on Tenna River. Practically, now there
is a problem, both in terms of viability of the path, because had
been changed the physical state, but also in terms of security
regarding the stability of the slops that surround the path.
Therefore, park's management has been acted in collaboration
with municipalities in order to locate those areas effectively
dangerous and then to close it by ordinances. More, “we have
commissioned the regional college of the Alpine guides of the
Marche region to control the viability of the area through a
deeper geological examination. So, based on their findings, we
have been restored what could be easily restored (e.g. removing
the mountain rocks felled on the paths), we have been closed
paths which demanded a need for extraordinary major
maintenance interventions.” (Park Director)

5.3. Local Communities Collaboration

“The local communities are practically working according to
the laws and state norms emanated after earthquake. More than
the norms and laws, many municipalities were active by
voluntary collaboration through money or goods donations that
enabled the services activations. For example, some visitor
centres, after the delocalization, have been reorganized with the
donations made by municipalities. Therefore, we can say that
the “machine of solidarity” has made a very important
contribution in order to maintain or reorganize the consumption
eco-sustainable goods and services.” (Park Director)

5.4. Develop a New Strategy Plan

5.4.1. Renewal of the park's management membership of
the European Charter for Sustainable Tourism. The park’s
management since last December, in the full emergency phase,
has elaborated a general plan in order to implement the
reconstruction measures in immediate and short, respectively
long term. Regarding tourism, the elaboration of reconstruction
plan coincided with the renewal of the park's management
membership of the European Charter for Sustainable Tourism,
which is a voluntary certification that provides a medium-term
strategy for the development of the park sustainable tourism.
“The Park’s management is working with all stakeholders on this
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new strategy for the sustainable tourism development in the
area which will contain inevitably all the post-earthquake inter-
ventions that have already been identified as needed for a
restoration.” (Park Director)

5.4.2. The adoption of the Regulation for agricultural
farm. “The concession of park’s emblem is a qualifying element
for this farms that operate from a perspective of sustainability
and multi-functionality management. In practice, it can also be a
tool of relaunching the agricultural sector as a sector closely
linked to tourism.” (Park Director)

6. Conclusions

The aim of this article was to examine the tools implemented
by the protected areas, after a natural disaster, in order to
maintain or re-arrange the tourism management. Therefore, we
opted for the case study as qualitative research method. Based
on the secondary documents and the interview with park director
of National Park of Sibillini Mountain, we found that the park
management has implemented the following tools – Application
of the Law “decrees earthquake”; Integration of “decrees
earthquake” with park’s actions; Local Communities Collabo-
ration; Develop a New Strategy Plan – in order to maintain their
tourism eco-sustainable goods and services on the market. 

The results of this study contribute to literature by revealing
the tools implemented by National park of Sibillini Mountain that
can be applied by natural protected area's managers in order to
react to important natural disaster, such as earthquake, and
maintain their tourism eco-sustainable goods and services on
the market.  
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1. Introduction

Food is wasted at every stage in the agri-food chain from its
production to its sale to reach domestic consumption. Waste
generation in the global production and distribution phases is, in
most cases, inevitable (Onofri and Boatto, 2014). Many scraps
are unrecoverable and are the result of incorrect stock mana-
gement, overproduction, deformed or damaged products. Within
the same agri-food chain, it is possible to identify and separate
the different phases in which the waste is formed. In this context
it is necessary to indicate the terminological differences between
the terms “loss”, “waste” and “squander” (Bernstad et al., 2017.
Montanari et al., 2014). Food loss means the unintended
reduction of food intended for human consumption (Palma et al.,
2013. Schimmenti et al., 2013). This unintended reduction
results from a series of inefficiencies along the food supply
chain, such as lack of infrastructures and logistics, lack of
technology, competence or managerial skills. Food loss occurs
mainly during post-harvest production and processing, i.e. when
products remain on the field or when they are discarded during
processing, storage and transportation (Thornsbury et al., 2000)
The term food waste, on the other hand, refers to the intentional
waste of food (destined for human consumption) and still
perfectly edible (Khan et al., 2011. Porretta et al., 2009). The
waste, in this case, is due to the behaviour held by companies
and individuals, especially by end-users and consumers
(D'Amico et al., 2003). The word “food waste” or squander,
finally, indicates the combination of loss + waste. Looking at the
consumer, it is necessary to recall the changes in consumer
lifestyles, most surely attributable to socio-economic variables,
but also to cultural changes. Reducing waste requires changes
in consumer behaviour ((Lanfranchi et al, 2014a). Mahamud and
Manisah, 2007). The waste is correlated to the awareness and
attitudes of individuals, and the ability to manage food with logic,
such as planning, portioning, and conservation (Salvo et al.,

2016. Riggi and Avola, 2008). Causes of waste may vary
according to socio-economic status and culture, for example,
the habit of generously preparing more food than what can be
consumed and having leftover food (Garofalo et al., 2017. Ilic et
al., 2017. Marotta et al., 2014).

2. Objective of the research

The aim of this research has been to identify and analyse the
loss and waste within the complex agri-food chain, particularly in
the Organized Large-Scale Retail Distribution. Efforts have been
made to identify possible actions aimed at reducing the pheno-
menon, also in accordance with the Resolution of the European
Parliament of 2011, which aims to reduce waste by 50% by
2025. For this purpose, in this paper, the concept of “food loss”
is identified as the food spill linked to the processed product
before being exposed on the sales shelf, identifying the “scrap”
exclusively as the unsold product. The study therefore aims to
analyse the strategies implemented by the Organized Large-
Scale Retail Distribution to reduce the waste caused by bad
habits of consumers and to identify potential solutions by exa-
mining, in particular, the wasted or discarded tomato in order to
improve its potential reuse (Lanfranchi et al., 2015).

3. Definition of the context of analysis

In Italy, the areas intended for tomato cultivation by the
industry in 2015 were up 6.2% on the previous year. From the
elaboration of the collected data and information it is possible to
have a first projection on the tomato conserve cultivated areas.
In 2015 in Italy it was around 72,000 hectares. If productivity
estimates per hectare are confirmed, production would have
increased by about 11% compared to 2014. As far as the

QUALITY
access to successVol .  19 ,  No.  162 /February  2018

Analysis and Models for the Reduction of Waste 
in Organized Large-Scale Retail Distribution: “The Tomato”

Maurizio LANFRANCHI1*, Nicolò Davide FALCO1, Rossana SANTAGADA1,
Serena SIPPELLI1, Carlo GIANNETTO1

1University of Messina, Italy 
*Corresponding author: Maurizio Lanfranchi, University of Messina, Italy (Via dei Verdi) – Department of Economics; 

E-mail: mlanfranchi@unime.it 

Abstract

Food waste is one of the major global paradoxes of our century and raises quite a few questions from the economic
and social point of view. The causes of food loss and waste are many and differ according to the various phases of
the agro-food chain. The problem of food waste prompted the European Parliament to proclaim in 2014 “the
European Year against Food Waste” and to adopt a resolution that would lead to a 50% reduction in waste by 2025.
This work proposes possible Corrective actions, to be adopted by the Organized Large-Scale Retail Distribution,
aimed at consumers, to reach the goal of reducing food waste. Therefore, the objective of the study is to identify and
analyse the loss and waste within the complex agri-food chain, by analysing the tomato chain in the Organized Large-
Scale Retail Distribution.

Keywords: food waste, food supply chain, tomato, food loss.



FOOD SAFETY MANAGEMENT

131

product type is concerned, round tomatoes account for about
80% of the tomatoes planted for industry, the long tomato for
about 20%, while a residual share, just over 1%, is invested in
cherry tomatoes. Sicily, according to the data provided by the
Regional Coldiretti in November 2016, is the first region in Italy
to produce tomatoes in a greenhouse with 314 thousand hecta-
res and 200,000 tons of harvested product. Only Lazio keeps up
with 167 thousand 800 hectares of cultivated area and 110,000
tons of tomato harvested. In this sector, thanks to Sicily, Italy is
ranked second in the world, just behind the United States with
China third. The 2016 campaign, despite the overtaking of
China, has marked other results. In the North, in fact, the
favourable climate conditions led to 2.8 million tons of
production; The situation in the Centre-South is different, where
production levels have fallen to 2.3 million tons. As for domestic
consumption, tomato puree (55%) prevails, followed by pulp
(24%), peeled (16%), cherry tomatoes (3%) and concentrate
(2%) (Anicav data). The tomato industry gives rise to a multitude
of products such as concentrates, puree, peeled, pulp, shre-
dded, cubed, tomato juices, but also powders, flakes, juices and
sauces. Processing by-products can be obtained in different
quantities depending on the processes. In fact, much depends
on their final moisture, e.g. for refinery waste after hot-break
treatment, 50% moisture is detected, while in the waste obtained
by the pulper after the cold-break treatment, the percentage is
around 85% (Leoni, 1997). In fact, the solid waste obtained from
the production of juice, puree and tomato concentrate accounts
for 2.2% by weight, of the raw product. This fraction is referred
to a humidity of 70%, but it is obvious that the more we
concentrate the product, the more the fraction of waste is re-
duced in weight (e.g. 1.5% for a humidity of 50%). From peeled,
whole or cut tomatoes, however, about 0.6% by weight of solid
waste is obtained for a humidity of 70%, or 0.4% at 50%
humidity. Although the fraction that can be obtained is minimal,
the waste obtained from the production of peeled tomatoes is a
secondary raw material. In fact, it is part of the production
process because the residual juice extracted has the function of
liquid control in the derivatives (Leoni, 1997). At the end of what
has been said so far, the tomato industry generates consi-
derable quantities of waste; For example from 10 million tons of
fresh tomatoes, up to 200,000 tons of by-products such as
seeds and peels can be obtained during the processing
process. Analysing the sales, the Research and Study Office of.
Fondosviluppo S.p.A for Confcooperative has produced a report
explaining their findings in the period they analysed 2010/2015.
The Italian market (total not just Organized Large-Scale Retail
Distribution) of puree and tomato concentrates has shown a
downward trend in retail sales volumes but a growing trend in
the total value of sales. The first were down from 333.7k tons to
312.4k tons (-6.4%); the second increased from € 607.3 million
to nearly € 650 million (+7%). This increase in the total value of
sales is due to an increase in unit prices, due to increased
attention by Italian consumers towards higher quality products
(e.g. puree and concentrates made using IGP tomatoes). The
report also explains that in the term 2015/2020, retail sales
volumes are expected to continue, with a slight downturn from
312.4k tons to 310.6k tons (-0.6%). Similarly, the total value of
sales is expected to decrease from nearly 650 million euros in
2015 to 642 million euros in 2020 (-1.2%). The world market for
fresh vegetables, from 2010 to 2015, recorded a significant
growth in per capita sales volumes. In 2010, per capita con-
sumption amounted to 119.7 Kg per year. In 2015 they went up
to 126.1 kg a year. Prospects for the European markets are,
however, not very encouraging. In fact, an annual growth rate of
not more than 0.5% is expected in the next five years. From
2010 to 2015, the Italian fresh vegetables market showed little
performance. In particular, total sales volumes dropped from
3,842,000 tons to 3.713k tons (-3.4%). In 2015, in terms of
market share on total volumes of fresh vegetables, tomatoes,
with 20%, were the most popular category. From 2010 to 2015,

among the different types of fresh vegetables, the sales volumes
of tomatoes decreased by -6.4% over the five years. The
distribution of fresh vegetables prevalently refers to the retail
channel (supermarkets, hypermarkets, traditional shops, etc.)
with a market share of 70.7%. In 2015, the consumption of fresh
organic vegetables reached 4.8% of the total sales volume (the
share was 4.2% in 2012). The standard category, however,
keeps the lead with 95.2% of total sales volumes. As for the
distribution of bulk and packaged volumes, the largest share,
82%, refers to the category of unpackaged fresh vegetables,
which in recent years has consolidated leadership. The re-
maining 18% refers, instead, to the packaged category. In the
term 2015/2020, a substantial further decline in sales volumes is
expected. Overall, the total volume of fresh vegetables sales in
2020 will amount to about 3,659.7 thousand tons, with a de-
crease of -1.4% compared to 2015. The tomatoes and the all
other vegetables will mark a decline in sales volumes, of -0.7%
and -1.3% respectively (ISTAT data 2016).

4. Materials and methods 
used in the research

A survey was conducted on a sample of 14 retail outlets in
order to identify for each of them:

� the impact of tomato waste on sales over a period of five
years;

� which retail outlets contributed most to waste / squander
in both economic and quantitative terms;

� potential policies and management strategies to reduce
waste.

The first step in the methodology has allowed us to verify the
existence of food waste and to quantify the impact on sales in
the 14 commercial points analysed and to identify the amount of
tomato waste (Table 1) in the 2012-2016 period. The first results
have allowed us to concentrate on and further perfect the ana-
lysis of the identified sector (Lanfranchi et al., 2016a). Through
careful monitoring, it was possible to carry out a quantitative
analysis of tomato waste, showing a high level of waste in re-
lation to the quantities ordered by the individual outlets (Table 2).

5. Results and discussion of the research: 
analysis of tomato waste 
and possible intervention strategies

From the analysis of the data collected during the survey
period followed by its processing, it was possible to carry out
some assessments that made it possible to further distinguish
between waste of energy (loss + waste) and simple waste. This
has allowed us to propose policies for the distribution and
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Table 1. Impact of waste on sales (2012-2016)

Year 2012 2013 2014 2015 2016
Economic loss 
due to waste € 3,744.73 € 2,754.87 € 2,880.12 € 2,820.33 € 4,878.63

Percentage 
of influence 9% 10% 13% 8% 13%

Table 2. Quantitative analysis in terms of tomato waste
Source: own elaboration

Refuse 
(kg)

Value of
loss in
economic
terms

Ordered
Quantities 
(kg)

Estimated 
value of 
ordered
quantities

Influence 
of waste /
quantities
ordered (%)

Average for 
all outlets 
(per capita)

17,078.68 € 16,639.77 168,109,918 € 158,061,027 10.2 0.006
Source: own elaboration
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marketing and to outline possible results in terms of reducing the
amount of waste. The product examined shows a declining trend
of waste in the first four years examined (as a result of the
reduction in the sale price in case of excessive ripening or pro-
ximity of the expiry date) and then, an upward trend growing in
quantities, during the last year (Graph 1).

In addition, some peculiarities have been found in regards to
the seasonal period of waste / refuse related to the product in
question. The analysis showed that the largest amount of waste
was produced mainly in July (with a peak of 2,327.6 kg),
October and November. While in January, February and April
there is a significant reduction in waste, even though there is
constant production throughout the year (Graph 2).

Finally, the extent of the waste loss for the 14 sales outlets
was analysed. Waste, with the exception of two values ex-
ceeding 15%, remains between 12 and 5% (Graph 3).

With reference to the sector analysed in this study, for the
period 2012-2016, about 17,078.68 kg of food was wasted, with
a loss in economic terms of about 16,639.77 euros (Lanfranchi
et al., 2016b).

6. Conclusions

Based on the evaluations carried out, reviewing the topic
literature and also reviewing the international literature, the lack
of data on tomato waste production was seriously noted. In
addition, some field studies have shown that in the retail sector
about 25-30% of fruit and vegetables are discarded due to
cosmetic defects, such as inadequate size or shape, holes or
bruises (Lanfranchi et al., 2014b). In addition, it turned out that
the percentage of waste is about 11% in the period considered,
which is fairly high and therefore urges for the implementation of
targeted policies. In this regard, in order to identify adequate
actions to reduce waste and on the basis of similar experiences
undertaken at international level, a possible intervention stra-
tegy aimed at the reuse of waste from the use of tomato was
conceived. An example is the “LoveFood HateWaste” campaign,
which proposes the application of a brand to be affixed on highly
perishable products, near the expiration date and with non-
perfect aesthetic standards (Lanfranchi et al., 2014c). The
research team proposes the placing of an extractor machine at
each point of sale, located within the fruit and vegetable
department. The aim is to get fresh juices, from products that
are close to going bad, to be presented to the consumer in order
to gain good health benefits. Instead, the waste obtained from
the extraction is to be put in special containers to be given to the
processing companies. Therefore, in this study, the proposal to
reduce waste has only considered the tomato chain to meet the
requirements of a product that has experienced a high amount
of waste in the last 5 years. This solution could be applied to any
product that, at the outlet, presents together or separately the
characteristics of high perishability, to be near the expiration
date and don’t have the desired appearance of perfection.
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1. Introduction

The problems of locally produced food is recently a re-
searching object for many scholars (e.g. Kim, Eves and Scarles,
2009, Zhang, 2011; Hu et al., 2012; Trabelsi Trigui and Giraud,
2012; Domanski and Bryla, 2012; Spilkova and Fialova, 2013;
Menival and Charters, 2014; D'Amico, M., Di Vita, G., & Bracco,
2014) and it is discussed from many point of view, including their
incorporation into marketing strategy of enterprises (e.g.
Kuznesof, Tregear and Moxey, 1997; Morris and Buller, 2003,
Nascente, 2015) or the topic of a respective labelling (e.g.
Durrieu, 2008) or even the factor of . A growing interest of media
and retailers in place-identified or regional foods occured during
the 1990s (Tregear, Kuznesof and Moxey, 1998).

In public discussion the concept of ‘local food’ has been
defined in many ways. The most commonly used approach
defines local food on the basis of the distance that the food
travels from production to consumption (Pearson et al., 2011).
According to Kuznesof, Tregear and Moxey (1997), regional
foods are defined by place and human-related factors.

It is sometimes also related the phenomenon of the
“Community supported agriculture – CSA” (e.g. Feenstra, 1997;
Hinrichs, 2000; Bakos, 2017). Support to local food could be
also an important way of how to strengthen rural development
and local economic development (Gódor, 2016; Kantar and
Svržnjak, 2017) or a tool to support tourism (Švec, and
Solarová, 2016). Branding of local products is considered to be
a tool to support local economy and/or rural areas (e.g. Trobe,

2001; Morris and Buller, 2003; Martinez et al. 2010) as a brand
is no longer used only to differentiate itself from the competition
but it also has a more important role – to influence the consumer
behaviour (Kubelaková, Rybanská, Nagyová, and Kollár, 2016).
Such brands denote products with an exceptional relation to a
region (Mrugank, 1996), its character (Ittersum, Candel and
Meulenberg, 2003), tradition (Guerrero et al. 2009; Ohe and
Kurihara, 2013), culture (Lim and O'Cass 2001; Tellström,
Gustafsson, and Mossberg, 2006) or history.

1.1. Regional food and purchasing behaviour

An implicit factor in attitudes towards regional food is the
“perceived authenticity” of the various attributes of product by
the consumer. The origin of a product or even of a local product
labelling represents a certain specific value added for con-
sumers (Hu et al., 2012). 

Especially urban people place high importance on both
geographic association and traceability (Dimara and Skuras,
2003). A regional brand provide a well traceable product for local
people (Ilbery et al., 2004) and sometime also a kind of
traditional product, which could be interesting even for tourists
(Ohe and Kurihara, 2013).

Regional brand represent a quality claim for consumers (e.g.
Ittersum, Candel and Meulenberg, 2003; Arnoult, Lobb and
Tiffin, 2007, Guerrero et al. 2009, Visser, Trienekens and van
Beek, 2013; Košičiarová, Nagyová, Holienčinová, and
Rybanská, 2016, Pícha, Navrátil, and Švec, 2017). Consumers
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also could also see a regional brand as an indicator of the food
safety (Chalupová, Prokop and Rojík, 2012). For local people,
the preference for products originating from their region could
also include seeking of a regional value added. According to
Lardelli et al (2006) the regional value added represent three
kinds of benefit:

� economic benefits: e.g. number of employees and reve-
nues,

� social benefits: e.g. know-how, networking, education,
cultural values, or

� ecological benefits, i.e., ecosystem services.

The social, moral and environmental issue are generally of
concern to an increasing number of consumers (Trobe, 2001,
další citace). For instance Ferraro (2009) uses a notion “green
consumer”, who consistently prefer environmental-friendly
produts. A number of scholars works with a notion “socially
responsible behaviour of consumers” (e.g. Mohr, Webb a Harris,
2001; Lecompte a Valette-Florence, 2006; Paek a Nelson 2009;
Buzilă a kol., 2009; Yan a She, 2011).

There are numerous sustainability development strategies in
the nowadays agri-food sector (Bryla, 2015) as it is seen as
expected by consumers. The Lardelli’s (2006) findings could
correspond to the statement that some consumers may
associate local food systems with the concept of “sustainability,”
referring to a local food system which uses less energy in its
supply chain and which supports a regional economy or con-
tributes to the local community etc. (e.g. Wirthgen et al. 1999,
Zepeda and Li, 2006)

1.2. Czech consumers and the purchase of food 

In case of the Czech consumers, the main factors of pur-
chasing a food product are (next to the perceived necessity or
urgence of need) quality, previous experience with similar
products or purchases and then the price (Stejskal and
Stávková, 2011). Quality was identified to be the factor with the
highest effect on purchase of food within another survey
performed in a set of 1 074 Czech households (Stávková et al.,
2007). Quality is the most cited perceived advantage within the
Czech consumers’ decision making in case of purchasing
regional/local food as well (Skořepa and Pícha, 2011; Dole-
žalová, Pícha, Navrátil, Veselá and Švec, 2016). Consumers
consider the origin of purchased food products and at least the
preference for the Czech origin increases (Kalábová, Mokrý and
Turčínková, 2013). There is, however, a question of consumers’
trust to the claims of the origin. Zagata and Lošťák (2012)
document on the example of organic food that a label is
trustworthy as such to consumers, only when the control and
certification processes are considered trustworthy. The prefe-
rence of local products in order to support local economy is
more obvious among consumers with higher education
(Kalábová, Mokrý and Turčínková, 2013).

1.3. Regional brands in the Czech Republic

There are two main groups of regional or local brand
concerning food products in the Czech Republic. One group is
initiated, supported and co-ordinated by the Ministry of
Agriculture (“Regionální značka” – Regional Brand). Second
group is supported and co-ordinated by the Association of
Regional Brands (ARZ), which is a non-governmental organi-
zation.

The aim of the first cited project is to support domestic
producers of local food (Značka Regionální, n.d.). The ARZ set
up its objective as follows: “to support the sustainable deve-
lopment in respective regions by way of developing the regional
brands for products and services” (Asociace regionálních, n.d.).

Next to the above mentioned groups of regional brands,

there is a number of individual regional brands managed by
various entities. 

The support to the local production generally increases. The
number of regional brands swells, hand in hand with the support
to their establishments and to the certification process. Thus it is
necessary to deal with their introduction and further existence on
the market. 

The aim of this article is to assess particular aspects and
connection of the consumers’ preference for local and regional
branded products. Within this aim, a potential relation between
consumers’ preference for local and regional branded products
and their preference (or sensitivity) for sustainability, environ-
mental issues or corporate social responsibility will be studied. 

2. Methods

Data for the analysis are a result of a questionnaire survey
with 1,495 respondents. The preference of products with a
regional/local brand was studied through the question “Do you
prefer products labelled by a regional/local brand when buying
food?” Respondents were asked to answer this question on a
4-point scale (1 = certainly yes, 2 = rather yes, 3 = rather no,
4 = certainly not). As the answers to such questions could be
casual, the answers to this question were validated by several
additional questions concerning the preference of regional/local
products and consumers awareness of such products. They
were as follows: (1) do you prefer Czech products when buying
food? (2) Do you prefer products originated from local region
when buying food? (3) Do you know the brand “Taste great.
South Bohemian.”? (4) Do you know the brand “Quality food
from our region”? (5) Give an example of a regional brand of
food that you know. First two questions could be answered on a
4-point scale (1 = certainly yes, 2 = rather yes, 3 = rather no,
4 = certainly not). Questions 3 and 4 could be answered on a
3-point scale (1 = yes, I buy them, 2 = yes, but I don’t buy them,
3 = no). The last question was measured as a binary variable
(1 = statement of an existing regional/local brand; 2 = wrong or
no statement).

Preference to the food labelled by a regional/local brand was
then studied in relation to the environmental and social res-
ponsibility of both producers and retailers (consumers’ interest
in environmental friendliness of retailer; corporate responsibility
of a retailer, environmental friendliness of a producer and
corporate responsibility of a producer – measured on a 3-point
scale, where 1 = I am interested in the topic and I prefer this
characteristics during my purchase, 2 = I am interested in the
topic but I don’t take account of that when buying food. 3 = I am
not concerned by this topic) and in relation to the respondents‘
perception of importance of particular attributes of purchased
products, such as taste, price and freshness. The letter attri-
butes were measured again on a 4-point scale (1 = certainly yes,
2 = rather yes, 3 = rather no, 4 = certainly not).

As for the segmentation criteria, the structure of the surve-
yed sample according to gender, age, education and household
income is stated in table 1. There is a predominance of female
respondents which is influenced by their predominance in taking
care of food purchase for family. 

The relation of the perception of the environmental and
social responsibility and the food character to the purchase of
food with regional/local brand was studied by means of the
multiple linear regression using the forward selection method for
selection of independent variables. First run of forward selection
was performed. Then the data were purged from outliers.
Consequently, the process of forward selection was repeated.
The model was assessed based on the partial regression
graphs and partial residual graphs and the method was
assessed by means of F-test of importance of a regression
model (Meloun and Militký 2006).

A potential relation of respondents’ preferences to the
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segmentation criteria was tested by means of the One-way
ANOVA – the results were tested by the Tukey's HSD post hoc
test for unequal sample sizes on the significance level p < 0.05.

3. Results and discussion

Validity of the tool used was confirmed by the high values of
the correlation coefficients between the preference for food with
a regional/local brand and the answers to the questions concer-
ning preferences of regional/local products and the awareness
of various regional/local brands. Close correlations is particu-
larly in case of the preference to regional/local products. The
test confirmed then a relation between the preference to the
purchase of products and the other studied variables (table 2).

The multiple linear regression with forward selection have
identified an important influence of all pursued independent
variables except for the taste. After the removal of the outliers,
the model explain full one third (adjusted R2 = 0.328, standard
error of estimate = 0.717) of the respondents’ preference to the
food with a regional/local brand.

Those respondents who prefer food with a regional/local
brand do not consider the price as strongly important – it corres-
ponds to the opinion of Czech retailers about a lower price
sensibility of local inhabitants towards “their own” products
(Doležalová, Pícha and Navrátil 2009). Likewise, this is an
important finding face to face to stated high competitiveness of
the imported products that issue from their lower price
(Kalábová, Mokrý and Turčínková, 2013), as well as the fact that
price is mostly the first or second criterion of the Czech
consumers’ choice (Stávková, Stejskal and Toufarová, 2008;
Stejskal and Stávková, 2011, Horská, Ürgeová and Prokeinová,
2011). The interesting relation between the price and preference
for local brand is that the more the consumers consider the
price, the less they prefer food with a regional brand. On the
other hand, the freshness of the products is very important,
which is not surprising for scientists as well (e.g. Zepeda and
Leviten-Reid, 2004; Amilien, Torjusen, and Vittersø, 2005; Darby
et al., 2008). The respondents with preference for food with a
regional/local brand search for food from environmental-friendly
and socially responsible producers (similarly in Zepeda and
Leviten-Reid, 2004). They also prefer to purchase at those
retailers whose behaviour is environmental-friendly and socially
responsible, which is in accordance with one of the conclusions
of Pícha, Skořepa and Navrátil (2013). Onozaka, Nurse and
McFadden (2010) point out, that consumers perceive local food
in terms of supporting the local economy but their awareness of
topics such as carbon footprint or treatment of labor claims. Only
the taste was not identified within the model as variable that
would individually contribute to the explanation of the variability
in the degree of preferences to the food with a regional/local
brand. This could be surprising if we consider statements such
as “the real taste is a heritage, a property that should be
defended” (Bérard and Marchenay, 1995).

3.1. Impact of individual segmentation criteria 
on preferences to the regional/local branding 
products

The degree of preferences varies also according to the
segmentation criteria. Female respondents prefer the products
labeled with a regional/local brand more than male respondents
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Table 1. Profile of respondents/consumers (n = 1495)

Sample characteristic %
gender
female 64.79
male 35.21

age
up to 20 11.46
21-30 28.46
31-40 21.13
41-50 17.99
51-60 12.04
more than 60 8.90

education
primary 6.34
secondary – professional (certificate of apprenticeship) 13.44
secondary – general 7.68
secondary – professional (school-leaving exam) 45.84
higher school education 4.23
tertiary 22.47

Household income
less than 10,000 CZK 9.03
10,001-20,000 CZK 20.68
20,001-30,000 CZK 30.79
30,001-40,000 CZK 21.19
40,001-50,000 CZK 10.31
more than 50,000 CZK 8.00

Preference to the purchase 
of products labeled 
by a regional / local brand 

Preference of Czech food products 0.53
Preference to the local products 0.72
Spontaneous awareness of a regional/local brand 0.45
Awareness of the brand “Taste good.
Southbohemian”* 0.40

Awareness of the brand “Quality food from our
region”** 0.42

Table 2. Pearson’s correlation coefficients for preferences 
of a regional/local brand and control variables, all coefficients

are significant at level p < 0.001, N = 1,495

*Taste good. Jihočesky; **Quality food from our region

Table 3. Overall goodness of fit – results of multiple linear
regression, N = 1,495

Sums of Squares d.f. Mean Squares F p-value
Regression 378.195 6 63.03246 122.6408 < .001
Residual 764.772 1488 0.51396
Total 1142.967

Table 4. 
Model of preference to the food with a regional/local brand.

Results of a multiple linear regression as described in table 2
b S.E. of b t(1488) p-value

Intercept 0.933399 0.096254 9.69725 < .0000001
Environmental friendliness 
of a retailer 0.238432 0.038277 6.22908 < .0000001

Social responsibility of a retailer 0.185661 0.036566 5.07736 < .0000001
Environmental friendliness 
of a producer 0.172487 0.044973 3.83535 .000131

Social responsibility of a producer 0.152357 0.042366 3.59622 .000333
Price -0.094459 0.027277 -3.46294 .000549
Freshness 0.148066 0.044314 3.34131 .000854



FOOD SAFETY MANAGEMENT

137

(women reach the average 2.47, men 2.67; F(1, 1493) = 18,861,
p < 0.0001.

Likewise, the age plays a big part – the preferences to the
regional/local branded products grow with the increasing age
(figure 1). This could be partly in accordance with the conclusion
of Pearson et al. (2011) that targeting retirees may strengthen
the position of a retailer oriented on local food selling. 

Figure 1. Preference of purchasing food with a regional/local
label according to age category of respondents (4 = certainly not
prefer, 1 = certainly prefer). The averages and 95% intervals of
reliability are displayed. Result of one-way ANOVA (F = 20.794;
d.f. = 5; p < 0.0001). The averages marked by the same letter
do not differ significantly (Tukey’s HSD post hoc test for non-
equal number of N, p > 0.05, N = 1,495).

As for the education, the differences were identified between
the highest and lowest degree of education. The university gra-
duates prefer the regional/local branded products significantly
more than people with primary education (figure 2), which is not
always a case in other scientific papers. The similar result is
stated e.g. by Loureiro and Hine (2002) or Kalábová, Mokrý and
Turčínková (2013). The opposite finding could be found e.g. in
Govindasamy, Italia and Thatch (1998).

Figure 2. Preference of purchasing food with a regional/local
label according to the education of respondents (4 = certainly
not prefer, 1 = certainly prefer). The averages and 95% intervals
of reliability are displayed. Result of one-way ANOVA (F = 5.732;
d.f. = 5; p < 0.001). The averages marked by the same letter do
not differ significantly (Tukey’s HSD post hoc test for non-equal
number of N, p > 0.05, N = 1,495).

The influence of the household income on the respondents’
preferences of products labeled by a regional/local brand was
not proved. However, such relation could exist, even if it is not
directly linked to the total income of a household but to the
income per capita with the household (Lefèvre, 2014).

4. Conclusion

Local production is supported and promoted with regards to
the intent of supporting the local economies. However, to be
successful in such projects, it is necessary to find an adequate
market demand for these products. Many scholars already deal
with research of various aspects of the local production as well
as the branding of local products. Czech consumers, who claim
preference to buy local branded products, claim at the same
time the preference to both Czech products and products from
individual regions in the Czech Republic. These consumers
show at the same time knowledge of the regional brand being
used at the territory where the survey was done, including the
spontaneous knowledge. Those respondents who prefer food
with a regional/local brand do not consider the price as strongly
important, unlike the purchasing other food products. The fresh-
ness is a very important reason to buy the products label by a
regional brand. The prospective buyers of branded regional
products also search for food from environmental-friendly and
socially responsible producers. They also prefer to purchase at
those retailers whose behaviour is environmental-friendly and
socially responsible. There is a finding of other authors, how-
ever, that the consumers’ perception of the aspect of res-
ponsibility is rather limited, especially to the support of local
producers and local community. Thus, further research should
more focus on the partial factors of social responsibility in con-
sumers’ perception. The administrators of the regional brands
should consider the inclusion of the elements of environmental
friendliness or social responsibility in to the list of criteria for
granting a regional brand to a product. They should also think of
accenting the contribution of local product to the local economy
and community within the promotion of the respective regional
brand. Likewise, the retailers should also mention the aspects of
environmental protection and social responsibility when offering,
selling and promoting the products with a regional brand, next to
the information on their origin and other usually mentioned
aspects. 
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1. Introduction

Wheat represents the basic cereal in crops, as well as in the
industrial processing of cereals in Romania. Of the total wheat
production, 64-65% is dedicated to human consumption. A
constant quality along the wheat – flour – bread and breadstuffs
line is difficult to achieve, due to the multiple factors which
govern commercial relations among farmers, processors, and
suppliers of raw material. 

According to COCERAL (The European Organization of
Traders of Agricultural Raw Materials), quoted by AgroFinanciar
(http://www.agrofinanciar.ro), in Romania, in 2017, approxima-
tely 2 million hectares of wheat are farmed, the main cultivated
species being Triticum aestivum, the subspecies vulgare and
spelta, Triticum durum. 

The pedoclimatic conditions, as well as the cultivated wheat
species, provide the special qualities of Romanian wheat,
whose main destination is bread manufacture. 

To establish the real quality of the stored wheat, the Grading
Handbook is used as a work instrument. This was approved by
Order of the Minister of Agriculture, Food and Forests no.
2/07.01.2003, including further amendments and additions, by
Order of the Minister of Agriculture, Forests and Rural
Development no. 321/12.05.2009. 

In 2017, the Official Gazette of Romania no. 537/10.07.2017
published the Order of the Minister of Agriculture and Rural
Development no 228/2017 approving the Grading Handbook for
seeds intended for consumption.  

The wheat grading system is used to determine a fair price

of wheat, depending on its quality. By applying the grading
system, a constant quality of the stored wheat is ensured, which
encourages commercial acts and optimizes the ratio between
the processing cost of wheat and its price.

According to the Grading Handbook for seeds intended for
consumption, 3 grades are assigned (Table 1). If the application
of grading operations is not observed for the wheat that reaches
the milling batches stage, when a small quantity of products of
inferior quality is mixed with a batch of superior quality, the final
quality of the mixture depreciates.

By Order no. 228/2017, Chapter 2 – Grading techniques and
plan for wheat was amended (Table 2). 

2. The Wheat Reception procedure 
in milling facilities and interferences 
with other procedures

The ISO 22000:2005 standard integrates the principles of
the Food Safety Systems based on the HACCP concept (Hazard
Analysis. Critical Control Points) and on the enforcement stages
drawn up by the Codex Alimentarius Commission, combining
the HACCP plan with the preliminary programs (PRP).

The purpose of the procedure Wheat Reception is to
establish uniform rules and responsibilities for the development
of the reception process.

The Reception Process consists of wheat control to the
purpose of obtaining flours of a high quality and food safety
grade, in accordance with the organisation’s technical speci-
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Abstract

The placement of safe products intended for human consumption on the market depends, first of all, on the
application of good management practices in each stage of the food chain, from primary production, to the point of
final processing. Therefore, each operator in the food chain is responsible for the implementation of best practices,
in view of assuring the safety of the products they manage. 
This work highlights the need to assess and to determine the preventive measures related to biological, physical and
chemical hazards which occur along the process flow, from reception, to the preparation of wheat for milling (process
flow control from reception to cleaning), proving the importance associated to the implementation of systems for the
management of food product quality and safety, from the agricultural producer to the end user. 
Such a standard for the food industry, applicable to the entire food chain, is SR EN ISO 22000:2005 Food safety
management systems. Requirements for any organization in the food chain. Hazard analysis is the key to an efficient
food safety management system, as the assessment of hazards helps organize the necessary knowledge,
establishing efficient combinations of control measures (SR EN ISO 22000:2005).

Keywords: wheat, reception, food safety, contaminants (biological, chemical, physical), grading.



FOOD SAFETY MANAGEMENT

141

fications for finished goods. The cereals received in mills are
accepted and subject to operations aiming to check the quantity
and the quality, conducted by the organisation’s reception co-
mmittee, which includes at least one representative of the
Quality Department appointed by decision, together with the
warehouse manager and other members (Leonte M., 2006)
Qualitative reception represents the assessment of cereal qua-
lity by means of laboratory tests and document inspection.

The performance indicators for the process are the number
of registered non-conformities and the reduction of the reception
time/supplied batch. The sampling is achieved according to the
procedure Inspections, analyses and tests, by probing the
means used for the transportation of wheat, using the partitioned
cylindrical probe. This instrument is provided with the possibility
to take samples from different layers of wheat. The number of

samples is determined observing SR ISO 13690/2000, depen-
ding on the size of the batch, which must fulfil a mandatory
requirement, namely it must be homogenous (respectively
reasonably uniform in all its point in terms of the properties that
can be measured and determined by means of various
analyses). For a 15-ton quantity (bulk transport, in wagons or
trucks), the samples are taken from 5 points (in the centre and
at a distance of approximately 500 mm from the walls) for a
quantity of more than 15 tons and less than 30 tons, from 8
points, and for 30 tons up to 50 tons, from 11 points. Elementary
3-kilogram samples are achieved. At the laboratory’s request,
the batch can be sampled one more time, in order to clarify any
suspicions. The laboratory conducts the tests according to SR
ISO 7970/2001 – Wheat. Specification, based on the Self-Check
Table (Table 3), to the purpose of reaching the “unload” verdict.
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Grade factors Grade 1 Grade 2 Grade 3
1. Organoleptic and sanitary characteristics Specific to the healthy product
2. Hectoliter weight, kg/hl min. 77.0 75.0 72.0
3. Foreign material, % max., such as: 6.0 10.0 12.0
3.1 Broken grains, % max. 3.0 3.0 5.0
3.2 Damaged grains, % max., such as: 3.0 5.0 7.0
3.2.1 Shrunken grains, % max. 3.0 5.0 *)
3.2.2 Other cereals, % max. 1.0 2.0 3.0
3.2.3 Insect activity damaged grains, % max. 1.0 2.0 *)
3.2.4 Burned grains, % max. 0.5 0.5 *)
3.3 Sprout damaged grains, % max. 0.5 1.0 2.0
3.4 Miscellaneous impurities, % max., such as: 2.0 3.0 3.0
3.4.1 Seeds of other crops, with the exception of other cereals and weed seeds, % max., such as:
3.4.1.1 Toxic seeds, % max. 0.1 0.1 0.1
3.4.2 Damaged grains, including attacked by Fusarium, % max., such as: 0.5 1.0 1.0
3.4.2.1 Burned grains, % max. 0 0.05 0.05
3.4.2.2 Grains attacked by Fusarium, % max. 0.3 0.5 1.0
3.4.3 Foreign material, % max. 1.0 2.0 2.0
3.4.4 Ergot, % max. 0.05 0.05 0.05
3.4.5 Common bunt, % max. 0 0.1 0.1
4. Protein content, % min. 12 11 *)
*) Does not standardize.

Table 1. Wheat grade factors (http://www.madr.ro/)

Note: The grading factor categories were established using reference document SR 13548: 2013, 
Common wheat (Triticum aestivum L.). Specifications

Table 2. Grading plan for common wheat, a comparative study
Grading plan for common wheat,
period 2003 - 2008

Grading plan for common wheat,
from 2009

Grading plan for common wheat, 
from 2017

� There were 2 classes, A and B, each of them with 3
quality grades and ungraded.
� Class A included all varieties officially registered in
Romania, divided into 2 groups: the ones having a
superior quality potential (1) and the ones having a
medium quality potential (2).
� The introduction of a class A wheat batch was
achieved based on the wheat producer’s declaration
on honour concerning the variety.
� Class B included all varieties which were not
registered in class A.
� The criteria for classification into grades, the
grading factors were strictly the physical features of
the wheat batch.
� The wet gluten content and the deformation index
were additional determinations.

� The classes disappeared.
� The 3 grades and the ungraded were maintained 
� The seed content in milk and in wax milk were
introduced under impurities, and the definitions for
these two categories were provided.
� For grade 1, Fusarium is no longer permitted. 
� Wet gluten content and the deformation index were
introduced as grading factors, having an identical
value for the 3 grades, respectively min. 22% wet
gluten content and max.  15 mm deformation.
� The methods determining wet gluten content and
the deformation index were introduced in the
handbook. 
� Under additional determinations, the alveographic
properties were included. Any additional
determinations are made upon request, and they do
not affect the grade assigned to the product batch.

� The elimination of the gluten content and
deformation index grading factors and their
transformation into additional determinations;
� The introduction of the protein content as a grading
factor, with values differentiated into grade 1 (12%
min.) and grade 2 (11% min.). Grade 3 is not
regulated.
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The obtained results are compared with the quality and food
safety criteria required by the technical specification of the
product Wheat intended for milling preparation. The wheat
category and the storage cell are determined by the Quality
Assurance Department. The samples for the wheat whose
acceptance is denied are kept according to the procedure
Counter-samples, and the product is kept in the quarantine area
until the issue is settled. The samples are analysed in a timely
manner, and the results are registered in test reports.

Quantitative and qualitative acceptance operations are
followed by the storage operation. The storage of cereals has
the following purposes (Danciu I., 2013):

� providing for the operation of the mill for a longer period
(30 days), by creating a stock of cereals;

� preserving the cereals under optimal conditions;
� forming milling batches that are homogenous from the

point of view of quality, for optimal operation of the tech-
nological process;

� creating a gross pre-cleaning of the cereals to the
purpose of eliminating coarse impurities and dust.

The storage is achieved per qualities, by filling in the batch
sheet with the necessary characteristics (Bordei and collab.,
2007). The batching is achieved together with the representative
of the Laboratory, who certifies the quality of the batch, based on
the completed assessment. The batch number includes the
number of the storage cell, the storage date, as well as other
criteria, according to the internal batching system.

2.1. Microclimate conditions for storage

The conditions that must be ensured in warehouses are
those of a controlled microclimate (a temperature higher than
25°C leads to heating, wheat humidity higher than 16% leads to

the moulding of cereal) and the ones related to hygiene
(cleaning, pest control, deratization).

Water content is one of the most important factors for the
storage period, as it influences the multiplication of insects and
of fungi.

3. Hazard analysis from receipt 
of the raw material-wheat to milling

The food safety team identifies the potential contaminants by
conducting the Analysis of hazards that require control, it
assesses the hazard to the product’s safety and establishes the
necessary preventive measures, in view of obtaining safe pro-
ducts (Bratu I., 2002). (Table 4) The following aspects shall be
taken into account:

� the upstream and downstream stages of the analysed
operation;

� the equipment, the provided utilities, the environment;
� the connections within the food chain;
� the law in the field;
� the customer’s requirements;
� the envisaged use of the products.

For the relevant hazards, the acceptable level shall be
established, which must be defined and documented.

The risks occurring in this stage are complex, of biological,
chemical, and physical nature. Allergen products and genetically
modified organisms should not be omitted from the risk
category.

Hazard analysis represents Principle 1 of the HACCP sys-
tem, and it is materialized in the identification and assessment
of potential hazards, associated to the stages of the production
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Table 3. Self-check program. Acceptance of wheat

No. Stage Quality Assessment Who performed Frequency Record 

1. WHEAT
RECEPTION

Organoleptic analyzes (aspect, smell)
Infestation 
Humidity
Hectoliter weight
Impurities content
Wet gluten content
Deformation index
FN (Falling number)

Analyst
Each vehicle is probed
and assessed according
IL

Analysis report 
Custody minutes 
Data Quality Control Registry
Batch sheet 

Mycotoxines
Heavy metals
Pesticide residues
Radioactivity 

External analyst Regular Analysis report

No. Stage Hazard

Type
Biological (B)
Chemical (C)
Physical (F)

Risk class
(Severity X
Frequency)

Preventive actions 

1. WHEAT
RECEPTION

1. The presence of storage moulds, yeasts and bacteria.
2. The presence of insects, birds and rodents. 
3. Infestation due the excrements of birds and rodents. 

B
4
4
4

Evaluating and selecting suppliers
Performing quality control at reception for
each vehicle according to procedure
Gassing according to program.

1. Presence of mycotoxins, pesticides, heavy metals, 
trace chemicals used for the gassing,, pest control, 
lubricants, fuels.

C 4
Evaluating and selecting suppliers
Performing quality control at reception for
each vehicle according to procedure.

1. Presence of stones, sand, glass, metal 
(splinters, screws, nails, wires, straw). F 4

Evaluating and selecting suppliers
Performing quality control at reception for
each vehicle according to procedure.

Table 4. Risk analysis, preventive actions upon wheat reception
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process and the identification of the measures needed to control
them. Several measures may be necessary to control a single
hazard or, alternatively, a single specific measure can control
several hazards (Bratu I., 2013).

3.1. Biological hazards

3.1.1. Storage moulds, yeasts and bacteria located on the
surface or inside the cereal are involved in their degradation
during storage (Banu I. and collab., 2011).  Yeasts and fungi are
microorganisms prevalent in closed silos, where the oxygen
level is low, and the humidity of cereals exceeds 14%. The
presence of bacteria was noted when water activity exceeds 0.9,
when the deterioration of cereals is complete. The three types of
fungi producing mycotoxins during storage are Aspergillus,
Penicillium and Fusarium. The causes are generated, first of all
by the supplier’s inappropriate wheat storage conditions. Non-
observance of the relative air humidity (60-70%) and tempe-
rature (max. 25°C) parameters may lead to massive infestation
of the warehouses.

3.1.2. Infestation due to the presence of insects, birds
and rodents, is a permanent threat to the quality of cereals
during storage. Insects consume, contaminate, and diffuse the
epiphytic microflora of cereals. The main pests for wheat are the
grain moth Sitotroga cerealella, the insects which perforate the
grains, R. dominica and P. Truncatus, the grain borer, the
species Sitophilus, and the dust mites. Quantity and quality
losses during wheat storage may be caused by the presence of
rodents (mice and rats) and of birds (the Columba Livia pigeons
and the Passer sparrows).

3.2. Chemical hazards: microtoxins, pesticides, heavy
metals, traces of substances used for gassing, lubricants, fuels,
are also caused by the failure to observe the best practices
related to the harvesting, treatment, and transport of wheat as a
raw material, from the manufacturer to the processor. 

The chemical risk is generated by potential overdoses of the
substances used to control pests and by the insufficient ven-
tilation time after gassing. The preventive measures consist of
disinsectization and deratization according to the Pest control
procedure, by specialized firms, observing ventilation times, the
recirculation and homogenization of the cereal mass, monitoring
and control of temperature and humidity, using metrologically
tested and gauged equipment, the cleaning of cells before use,
maintaining them in good operating condition (potential occu-
rrence of physical risk – foreign body in the cells having dama-
ged walls).

3.3. Physical hazards are represented by stones, sand,
glass, metal (splinters, screws, nails, wires, straw).  They can
originate from the field, from the supplier’s warehouse, or from
the agricultural machines. 

4. Hazards along the flow 
(from reception to conditioning)

The process flow from the reception of raw materials to
conditioning is rendered in Figure 1.

In the precleaning stage, physical hazards may be pre-
vented by the appropriate cleaning and maintenance of the
winnower (good operation, site integrity), by checking the
efficiency of the magnets along the flow (their capacity to retain
metals) and by observing the maintenance schedules of all
equipment and pipes along the flow). In this stage, only 20-25%
of the foreign bodies existing in the product are eliminated.

Homogenization in the silo’s cells involves the mixing of
wheat batches of the same category and from different cells into
a single common cell. Hazards may occur is one of the batches

was contaminated or if the cell itself is contaminated. Prevention
is achieved by gassing, cleaning and ventilation. If storage is
achieved for a period of more than 30 days, recirculation shall
be needed for the wheat stored in bulk or the reconstruction of
sack stacks, in the case of sacked wheat.

In Cleaning I, Cleaning II, the risks are of physical nature
(mineral and metal impurities), and they can originate from the
faulty operation of the machine, which requires efficient moni-
toring of the operating parameters.

In Moistening, the wheat may be biologically contaminated
by the water, strict control of water quality is needed (the flow
rate/hour differs from one stage to another, a humidity of 14.8-
15.2% is reached at the first moistening, respectively 15.8-
16.7% at the second moistening, using water at 15°C), as well
as a self-check program at the facility’s water supply points,
which relies on the performance of microbiological, physical and
chemical tests, at least on a biannual basis, if the water comes
from the town’s public supply source, filter control for residues
(physical impurities), the observance of the hygienization
program, the replacement of filters according to the plan.

Wheat conditioning (2-3 conditioning stages), a stage
preceding weighing for milling, is monitored for microclimate
conditions (humidity) in relation to the conditioning time (8
hours/conditioning). Any failure to observe such stages leads to
the development of moulds, and, at the same time, maintaining
cell hygiene according to the Cleaning and hygienization
procedure is particularly important. 

This stage precedes the application of the second HACCP
principle, Determination of Critical Control Points.

5. Determination of Critical Control Points 
(CCP)

To determine the critical control points. as well as the control
points, the food safety team analysed, based on the Decision
Tree questions, the hazards identified in the reception of wheat.
The results of the analysis are presented in Table 5 for the stage
Reception of wheat. The monitoring of Critical Control Points is
achieved in standardized forms which present target values,
critical values, records kept by the responsible staff, according
to the procedure (example in Table 6).

6. The PDCA Concept

The process-based approach aims to create a dynamic
cycle of continuous improvement, which allows for increased
performance concerning the product and the business in itself,
the increase of economic efficiency and cost reduction. 

The principle of the process-based approach is completed
by the concept P-D-C-A Plan-Do-Check-Act. This dynamic cycle
applies to all the processes existing in the organization, being
implicitly associated to the planning, implementation, control,
and continuous improvement of all processes (Bratu I., 2005). 

The way in which the PDCA cycle applies must be identified
in the structure of the documents related to the quality
management and food safety system and to the management
processes undertaken within every organization. Details:

Plan – the results which meet the customer’s requirements
and the organization’s policy are obtained by laying down the
required objectives and processes.

Do – the planned processes are implemented.
Check – the processes and the product are monitored and

measured in relation to the policy, the objectives, and the
requirements for the product, and the results are reported.

Act – depending on the results, actions are established and
taken to continuously improve the processes and/or the
products.

QUALITY
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Figure 1. Process flow for cereal cleaning
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7. Conclusions

The considerations recorded throughout this work lead to the
following conclusions: 

� The need for a careful assessment of the suppliers,
based on pre-established criteria; 

� The need to audit the suppliers, according to the pro-
cedure;  

� The need to control the documents which accompany the
transport; 

� The need to sample and test the batches in view of
reception. 

These may constitute means that are needed to obtain safe
finished goods in the milling industry.
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Table 5. Determining CCPs in wheat reception

No. Stage Hazard
type Hazard description Risk

class Q1 Q2 Q3 Q4 Is it CCP? Conclusions

1. WHEAT
RECEPTION

B
1. The presence of storage moulds, yeasts and bacteria.
2. The presence of insects, birds and rodents. 
3. Infestation due the excrements of birds and rodents.

4
4
4

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

-
-
-

CCP

The stage represents 
CCP due the B, C, F
hazards.

C 1. Presence of mycotoxins, pesticides, heavy metals, trace 
chemicals used for the gassing, pest control, lubricants, fuels.

4 Yes Yes Yes - CCP

F
1. Presence of stones, sand, glass, metal 

(splinters, screws, nails, wires, straw).
2. Wheat grains humidity above the maximum permissible.

4

4

Yes

Yes

Yes

Yes

Yes

Yes

-

-
CCP

Table 6. Monitoring form for CCPs upon wheat reception

Company.................
Code.......................
Edition.....................
Revised...................

No. Date Supplier Transport
No./quantity

Identified
hazards Biological Chemical Physical

Corrective
measures

Responsible
(in charge)

Critical values

Wheat moulds /  
foreign smell  
max 0.2% ,
Max 1 piece / kg

Bad seeds > 0.5%
Chemical smell, absent
Humidity max. 14%

Max. 0.01g % 

Elaborated,
Approved
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1. Introduction

When commercial beekeeping (apiculture) is conducted on a
migratory basis, colonies are relocated throughout the year from
a one foraging site to the next according to the flowering phases
of the various crops. Outputs are thus produced in a stepwise
manner at successive forage sites. From the microeconomic
perspective, this situation amounts to an entrepreneurial
decision-making problem regards the sequencing and timing of
these migrations during the year. As is well-known, site to site
migration of mobile production organisms across the territory
affords beekeepers various opportunities for: increasing overall
honey production; producing high-quality mono-floral honeys;
providing commercial pollination services to farmers so as to
enhance productivity both in terms of yield and quality, whether
they involve orchards/groves or vegetable crops that are more
or less dependent on entomophilic pollination.

As colonies are trucked to foraging sites according to the
flowering periods of the crops, migratory beekeepers achieve
substantial surpluses in honey production, in the order of 30%
higher than stationary (i.e. non-migratory) production. In addi-
tion, access to large monocultures yields the mono-floral or
varietal honeys preferred by consumers, whose market prices
range higher than multi-floral or wildflower honeys.

Due to the dearth of wild pollinators (Bauer, Wing 2010) and
the increase in pollinator-dependent crops (Garibaldi et al.
2009), agriculture has come to rely on bee colonies for
commercial pollination services1, with significant advantages for
beekeepers, in particular (Breeze et al., 2016). This new
commercial facet of apiculture stems from the time-honoured

production of honey; in the springtime, flowering crops offer a
range of commercial pollination opportunities whereas in the
summer months the production of honey is prevalent thanks to
the flowering of spontaneous vegetation. Unfortunately, there
has been a longstanding lack of statistical data regarding the
seasonal migration of bee colonies (Williams et al. 1993), es-
pecially in Europe. This shortcoming appears all the more
inexplicable given that beekeepers are required to furnish the
competent authorities with written advance notice of any
migrations of bee colonies. 

Important pollinator losses have been observed worldwide,
due to a series of stressors (Brettell, Martin 2017, Becher et al.,
2014; Paudel et al., 2015; Goulson et al., 2015) or from Colony
Collaspe Disorder - CCD (vanEngelsdorp et al 2009, Ellis et al.,
2010). Predictably, losses of managed bee colonies have
increased the demand for nucleus colonies/bee packages for
their reintegration. In Europe, the overall decline in honey bee
populations have reached an average of 15% during winters
(EPILOBEE Consortium et al 2016) with a south-north positive
gradient, whereas in the US average losses have remained
stable at 30% (van der Zee et al. 2014 Steinhauer et al., 2014).
The annual winter mortality rate of managed bee colonies had
been no greater than 14% prior to the onset of the CCD (Rucker,
Thurman 2012). In order to meet this growing demand for bee
colonies, and to make up for losses, some professional bee-
keepers have committed themselves to the commercial produc-
tion of nucleus bee colonies, sequentially integrating it into their
apicultural practices.

However, migrations of bee colonies from site to site
accentuate the health risks to honey bees (Pettis 2013; Zhu et
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Abstract

This paper formalizes a bio-economic model of migratory beekeeping activities, during the annual production cycle,
so as to discern the optimal sequence of foraging sites for migratory beekeepers; it then proceeds to empirically verify
the model via a case study. 
The model assumes that the apiary farm produces three marketable outputs under conditions of certainty with
disjunctive resources at the sites. In particular, honey, commercial pollination services and nucleus colonies are
produced sequentially at foraging sites throughout the year.
The model determines a migratory beekeeper’s revenues, variable costs, gross income from each sequence of
foraging sites under the constraint that the total time allocated to the foraging sites be less than or equal to the annual
production cycle duration. The bio-economic model allows sequential choices and jointness in foraging sites to be
tested, so as to ascertain whether the various stages in the sequential production process are independent of each
other. Jointness in foraging sites can arise with regard to variable costs, revenues or both simultaneously.

Keywords: migratory beekeeper, sequential production, bio-economic model, foraging sites, price response.

1Pollination services offered by managed beekeepers comprise two ambits: a commercial one, serving agricultural cultivations, and another for
spontaneous vegetation.
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al., 2014; Simone-Finstrom et al., 2016; Traynor et al., 2016). In
fact, peaks in annual bee losses sometimes exceed the 50%
mark (vanEngelsdorp et al., 2013). When honey bees are deplo-
yed to provide commercial pollination services, risk factors for
honey bee health may include those from exposure to pesticides
used in industrial farming (vanEngeldorf, Meixener 2009; Gill et
al., 2012; Henry et al. 2012). Bee colony health risks also derive
from the nutritional stress honey bees undergo along the
sequence of foraging sites. Whereas a diversified diet from a
broad range of flowers optimizes resistance to disease,
supplement diets are less than optimal (DeGrandi-Hoffman et
al., 2016). Migration practices of managed bee colonies also
entail stressors from wild bees and other native pollinators, with
potentially negative, as well as positive, effects (Pirk et al.,
2017). When migration involves peri-urban foraging sites, other
abiotic stressors come into play, such as various forms of
pollution, e.g. from road traffic, anthropogenic electromagnetic/
radiofrequency (electro smog) and industrial emissions.
Moreover, the migration of colonies from one site to the next
may facilitate the spread of certain fruit tree viruses (Pattemore
et al., 2014; Gasparoto et al 2017). 

In order to cope with these hazards, the migratory bee-
keeper must pay particular attention to the selection of foraging
sites, given that the flight range may exceed one kilometre,
depending on vegetation and season (Danner et al., 2017);
Invariably, migratory beekeepers must also comply with the
regulations regarding distances as apply to apiaries. 

The sequential adoption approach relies on an established
methodological framework empirically tested in farm mana-
gement, particularly with regard to innovative technologies
(Khanna, 2001; Sauer and Zilberman, 2012; Ma and Shi, 2015)
and crop rotations (Livingston et al., 2015).

However, the site-chronological regimes applied to migratory
beekeeping have distinctive features. Firstly, the reference
timespan is one year long instead of multi-year. Moreover, each
site entails a discrete expenditure, timewise, as a fraction of the
available time, where the sum of these expenditures cannot
exceed the total time available for any given sequence. In
addition, in the case of migratory beekeeping, the sequence of
outputs is generated in a series of sites, whereas in the rotation
of crops the output sequence is confined to a single site. The
sites of each sequence comprise different geographical loca-
tions, but are also chronologically complementary, in contrast to
the case addressed by Albers and Robinson (2011) concerning
apiculture as a means of protecting forests.

Migratory apiculture is multi-site, multi-output and multi-
period. This specificity requires the formalization of an ad hoc
bio-economic model.

Herein we formalize a bio-economic production model for
determining the optimal sequencing, i.e. the most profitable site-
chronological regime, for migratory beekeepers. We also
discuss the results of case study applying the model to the site-
chronological regime of a 32-colony apiary. 

2. Material and Methods

2.1. Sequence of Foraging Sites and Outputs

Migration of apiaries/colonies during the year does not follow
established routes for droving livestock (i.e. drovers' roads, or
droveways) consolidated over the centuries, as is the case with
the transhumance of other livestock, especially herds of sheep.
Nonetheless, we are starting to notice patterns wherever, such

as in the USA (Burgett et al. 2010), migration practices are suffi-
ciently customary. In addition, climate change alters vegetation
flowering periods, according to some reports (Wang et al., 2014;
Gezon et al., 2016), thus requiring continuous updates to the
foraging site sequences.

Migratory beekeepers have a decision-making task regards
the adoption of a site-chronological regime i.e. the sequence of
sites arranged in chronological order. To solve this problem, first
of all, we must circumscribe the list of practicable sites into a set
from which to tease out the optimal sequencing; then each site
must be coupled to: the timeframe during which the apiary will
be foraging according to the flowering phase of the crop2; The
quantities and output prices; Costs and in particular variable
costs. After this stage, the migratory beekeeper is able to
compile the practicable sequence of options and identify the one
to be adopted as the annual migration schedule.

Each site has specific, biophysical, abiotic, biotic and econo-
mic characteristics (Antle, Stoorvogel 2001, Wossink, Swinton
2007). The most significant site-specific biophysical properties
in the case of migratory apiculture are: (a) the type of vegetation
or flora present; B) area in hectares; C) location; (D) the level of
contamination.

With regard to the vegetation at the foraging site, a crucial
distinction is the one between cultivated vegetation (or agricul-
tural cultivation), and spontaneous vegetation. The characte-
ristics of the vegetation dictate the types of honey produced and,
above all, categorise pollination as either commercial or eco-
systemic services. A given vegetation, whether cultivated or
spontaneous, is simultaneously present on a number of foraging
sites and sometimes even at different times of the year. In fact,
the same vegetation may be flowering at different times of the
year depending on the altitude and latitude of the site (Rucker,
Thurman, Burgett 2012). The same kind of vegetation could
therefore appear several times in a sequence of foraging sites,
as is actually the case in the optimal sequence shown in tab.2.

The area of the foraging site may become a limiting factor if
the optimal density in colonies per hectare (Cheung 1973 tab.1;
Rucker, Thurman, Burgett 2012) is inadequate to accommodate
the bee population of the apiary. The beekeeper assesses site
suitability in the preliminary identification phase of the eligible
sites.

The location features of foraging sites may be specified at
the macro and micro-scale level. Macro-scale location is defined
with reference to site altitude distinguishing between plains, hills
and mountains; The macro-scale location of foraging sites
relative to latitude is seldom a concern in Europe. 

Relative to the micro-scale location features of the site,
relevant aspects are the locale where the colonies travel to, the
distance from where the beekeeper’s farm is based and the
distance separating pairs of chronologically coupled sites. Other
micro-localization parameters are the acclivity and amount of
sun exposure of the foraging site for their effects on the be-
ginning and end dates of flowering periods and the productivity
of bee colonies.

With regard to the eventual contamination of the foraging
site, the effects of agrochemicals, especially pesticides, applied
in the defence of the crops visited, are the overriding consi-
deration. The contamination of forage can lead to declines in the
bee population, even to loss of the entire colony, negatively
impacting revenues and assets3.

The specific make-up of nectar-producing plants of each
foraging site makes it possible to harvest particular varieties of
honey, each with a corresponding market value and a yield per
colony as shown in tab.1. Honey bee rental fees per colony,
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2 The period during which the apiary stations at  the foraging site does not necessarily coincide with the flowering period of the vegetation that covers
it because the migration to the site often takes place with bloom already started and because it also includes the transport times  from one site to
the next in the sequence.
3 Commercial pollination service contracts for agricultural crops normally provide for compensation for loss of bee colonies caused by contamination
of the foraging site.
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which represent the price of the commercial pollinating services,
vary according to the pollination-dependent cultivation. Data
reported by Rucker, Thurman, Burgett (2012) demonstrate the
high variability of rental rates in the US Pacific Northwest in the
period 1987-2009: the average rate was $75.61 for a colonies
allocated to almond groves in contrast to the $ 3.11 for vetch
cultivations. Even the production of nucleus colonies is site
specific, operatively speaking, given that in our case study at the
end of the migrations, bee colonies are transferred to another
site and subdivided into nucleus colonies to which new queen
bees are added. The production of nucleus and full colonies
requires an across-the-board commitment, on the part of the
beekeeper, throughout the entire sequence (harvesting of royal
jelly and pollen, swarm retrieval, etc.). Prior to wintering, profe-
ssional beekeepers prepare for restocking winterkilled hives by
producing a sufficient number of nucleus colonies (Rucker,
Thurman 2012). However, there is still a market demand the part
of professionals to make up for unforeseen losses as well as to
cater to amateur beekeepers.

2.2. Sequential Bio-Economic Model 
of the Migratory Beekeeping Farm

Let us assume that the technical-biological unit of reference
for the migratory beekeeper consists of an apiary having a fixed
number of colonies.

For purposes of sequencing of foraging sites that could be
implemented by the migratory beekeeper, we used none of the
well-known crop-sequencing techniques, i.e. network flows
(Detlefsen, Jensen 2007), maximum entropy or Markov chain
(Aurbacher, Dabbert 2011). Instead, an ad hoc linear model
consisting of an objective function (i.e. utility function) and an
allocation constraint was adopted. This site-chronological re-
gime simulates the effects of the variation in output prices on the
optimal sequence.

The model assumes conditions of certainty regards: (a) the
start and end dates of the timespans during which colonies
would be engaged in pollination at each foraging site4; (b) prices
of outputs; (c) the yield at each foraging site5. It also assumes
disjunctive or unary resources (sometimes also referred to as
machines) in the sequence of sites so as to focus on the effects
of the practicable site-chronological regimes. 

2.2.1. Objective function

Let us define:
j =1,2…k… s = foraging sites; j=1 is the base site; j=s is the

identical site observed at the end of migration;
j = 1,2,…n = is the foraging site sequence;
Ri, Ci, GIi = revenues, costs and profit of the i-th sequence;
FCi = fixed costs of the i-th sequence;
VCji = variable costs of the j-th site in the i-th sequence;
QHji, QSji, QNji = honey yield, commercial pollination servi-

ces performed and nucleus colonies produced at the j-th site in
the i-th sequence;

PHj, PSj, PNj = prices of honey produced, commercial polli-
nation services performed and nucleus colonies produced at the
j-th site;

Tj
s , Tj

E = start and end dates of the timespan at the j-th site
in the i-th sequence;

tj = interval during which hives are employed at the j-th site;

zj = number of days hives are stationed at the j-th site;
Dji = inclusion function of the j-th site in the i-th sequence.

Abstractly, the set of practicable foraging sites from which
sequences could be generated is unlimited, theoretically expan-
ding the range of migration at will. In actuality, the beekeeper
considers only a small finite subset (j = 1,2 ... s) of potentially
viable foraging sites by selecting those deemed most practi-
cable based on their bio-physical characteristics, the company's
economic shape in terms of production factors, revenues and
variable costs as well as the site-specific transaction costs likely
to be incurred. Generally, there is also competition for access to
the most productive foraging sites among beekeepers.

The revenue generated by the apiary at the j-th site consist
of three components from the proceeds of: a) the honey yield;
(B) the renting of commercial pollination services; C) the sales
from the production of nucleus bee colonies.

With the exception of the sites for wintering and for splitting
hives to make nucleus colonies, at each foraging site either
honey, pollination services or both outputs can be obtained,
depending on the vegetation present. At sites where nucleus
colonies are made, they are the sole output. At the beekeeper’s
farm, during wintering, hives similarly produce no outputs, whe-
ther at the beginning or end of the site-chronological sequence.

Let us assume that the apiary’s production quantities at each
site are independent of the sequence to which they belong, thus
QHji = QHj, QSji = QSj, QNji = QNj, ∀ j-th site; ∀ j-th sequence.
This is the first condition necessary for the disjunctive resource
constraint as applies to sequences among sites. The revenues
generated by the apiary at a site are calculated as the sum of
revenues from its outputs:

by virtue of the assumption of conditions of certainty, QHj, QSj,
QNj, i.e. the quantities produced, are known ex ante at the time
of the planning phase of the migratory site-chronological regime.
In addition, the prices are independent of the quantities
produced by the apiary and in conditions of certainty are known
ex ante to the beekeeper6.

The total revenues of each sequence corresponds to the
sum of the revenues generated at the foraging sites that form it: 

Which foraging sites are included in each i-th sequence is
determined by the dummy variable:

Dji = 1 if the j-th site ∈ the i-th sequence;
Dji = 0 otherwise.

Sequences only include complementary sites within an
ordered set (i.e. a scale) of blooming periods. Foraging sites
with overlapping start and end date intervals cannot belong to
the same sequence. Superimposition between two sites is avoi-
ded when the colonies’ end date at one site is not beyond the
start date at another site.

The production cost Ci of each i-th sequence corresponds to
the sum of the fixed FCi and variable costs VCi. All costs
incurred independently of the composition of the sequence are
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4 The intervals at sites 1 and s are not fixed because they depend on the selected sequence; the durations of these two periods shall be calculated
in residual form: for site 1, starting from the beginning of the year until the start date of the subsequent interval at the next site in the sequence; for
the site s, starting with the end date of the apiary presence at the penultimate site of the sequence until Dec. 31.
5 At the conclusion of the interval during which the apiary stations at each site, the beekeeper records the number of supers which he has removed
to safeguard the mono-floral quality of honey, thus avoiding the formation of mixtures. From the number of supers, the yield of honey produced by
the apiary at each forage site is estimated (tab.1)
6 As the price of the commercial pollination service corresponds to the rental fee of a bee colony, the amount of service produced is measured by
the number of bee colonies.

(1)

(2)
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classified as fixed7 (FCi = FC, ∀ i-th sequence). Consequently,
fixed costs are the same for all sequences (FCi = FC, ∀ i-th
sequence). All other costs are classified as variable. Let us
assume that the variable costs at each site are the same for
every inclusion sequence8: VCji = VCj , ∀ j-th site; ∀ i-th
sequence. This is the second condition necessary for the
disjunctive resource between sequences of sites.

The variable costs of the i-th sequence are equal to the sum
of the variable costs of the sites it includes:

Now we proceed to express the objective function, i.e. utility
function, of the sequential production model in terms of gross
income of each sequence regime, calculated as the difference

between revenues and variable costs, i.e. the sum of the gross
incomes of the foraging sites it includes:

with: GIj = Rj – CVj = gross income at the j-th site.

Gross income, thus, represents a synthesis of the two
disjunctive constraint conditions that apply to the sequences,
namely the site-specific quantities produced and the variable
costs. A sufficient condition for disjunctive resources of
sequences of sites is that GIji = GIj ∀ j-th site; ∀ i-th sequence.
According to this claim the gross income of each site has the
same value regardless of the inclusion sequence, as shown in
table 1.
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7 Among these fixed costs are included the costs of medical treatments that the beekeeper must comply with on scheduled dates, regardless of
the forage site at which the apiary may be located. Transport costs on the other hand are not the same for all sequences and consequently are to
be considered variables.
8 The assumption is conceptually reductive because the variable cost of transporting the apiary to a given site may change with the sequence in
which it is included due to the different location of the foraging site that precedes and hence the distance to travel to reach it.

(3)

(4)

Table 1. Apiary data 

2.2.2. Allocation constraint

Tj
s , Tj

E is the pair of dates that marks out tj, the time interval
during which the apiary stations at the j-th site (tab.1). The
number of days spent at the site is determined based on the
start and end dates of the interval. A series of sites j = 1,2…s
therefore identifies a series of time intervals tj lasting for zj days.

The complete series of available sites j = 1,2…s is
chronologically ordered according to the start date of the time
interval that the apiary stations at each site. When multiple sites 

have the same start date, priority is given to the one with the
earliest end date. Every i-th sequence is a selection from the
complete set of sites characterized by non-overlapping intervals
during which the apiary stations on those sites. 

The annual allotment of time constitutes the fundamental
resource allocation constraint for the migratory beekeeper. The
sum of the intervals during which the apiary stations at the sites
included in a sequence must be 365 days or less. In formal
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terms, the time constraint may be expressed: 

A gap, i.e. a period of inactivity of the apiary, may occur
between the end date at one site and the start date at the
ensuing site. The hives could be kept at the foraging site after
flowering has ceased or transported in advance to the sub-
sequent site or even moved to a standby site. Incurring gaps
reduces the sum of the time intervals of hives at the forage sites
included in the sequence to less than the annual provision of
time. The variable costs incurred by the apiary at unproductive
times are not ascribed to any particular site, but rather are an
attribute of the sequence as a whole.

2.2.3. Operational model

The entire bio-economic model, expressed in formal ope-
rational terms, becomes:

By recursively9 applying the dummy inclusion variable Dji, all
the possible sequences are identified. Based on the value the
objective function assumes, sequences may be ranked thus
allowing the optimal sequence to be identified. The following are
known ex ante: sites = j =1,2,...s; the tj intervals; the number of
days zj; quantities QHj, QSj, QNj; prices PHj, PSj, PNj; variable
costs VCj. What remains to be identified is the optimal
sequence. Instead, the sequence actually adopted by the
migratory beekeeper and its implementation are observed ex
post.

From the objective function of the model one can infer that
price variations of an output, with all other conditions remaining
equal, affect the gross revenues accruing from a specific site as
well as all the sequences including it. The change in price of an
output can therefore alter the ranking of the sequences. From an
operational standpoint, the only relevant effects of price are
those resulting in a new optimal sequence, because only the
latter will be implemented. The above holds true, however, provi-
ded the number of constituent hives (or quantities produced)
remains constant. In sum, price changes have an impact to the
extent that they result in re-ranking such that a prior optimal
sequence is supplanted.

3. Results and Discussion

3.1. Case Study

The sequential production model formalized in the previous
paragraph was applied to the data from a migratory beekeeping
company based in the region of Veneto, in Italy. The producer is
equipped with 96 colonies (Apis mellifera ligustica) distributed
among three apiaries of 32 colonies each. The apiaries are
transported individually from site to site by way of a knuck-
leboom truck (i.e. an articulating crane). The technical-economic
unit for analysing revenues and variable costs is therefore the
single apiary. Accordingly, data regarding revenues and variable
costs (tab.1) are calculated on a per apiary basis. Since the
technical means of transport are owned by the producer, the
beekeeper is able to autonomously carry out all transfer ope-
rations along the site-to-site migratory route. The beekeeper
starts out from the company’s apiary farm and then trucks the
colonies to the chosen migration site. Once the transfer has
been completed, the beekeeper goes back to the farm, returning
periodically (on average once a week) to the foraging site to
check on the status of bee colonies. The beekeeper’s pro-
fessional experience and diligence in watching over the apiaries
play a key role in maintaining the health status of the bee
colonies (Jacques et al., 2017). The beekeeper carefully moni-
tors for the presence of Varroa infestation, Nosema ceranae and
more recently also of Vespa velutina, a new predator species of
hornet indigenous to Southeast Asia, accidentally introduced
into southwest France (Monceau et al. 2014), but also observed
in Italy as of 2013. 

The migration schedule, planned and implemented by the
beekeeper in our case study, is inspired by a precise strategic
criterion: choosing sites so as to pursue blossom times up the
course of a river, with only two exceptions. After wintering at the
apiary farm the colonies are transported to foraging site no. 2
consisting in a huge citrus grove. This is the only long-range
migration capable of disorienting the bees (Nelson, Jay 1997;
Ahn et al., 2012). However, a third-party10 transport service is
required to get the colonies to the citrus grove site. Thereafter,
in June, the bee colonies could be transferred to a site with a
Phacelia crop cover, a plant that bees are particularly attracted
to as is widely known.

The decision to produce organic honey is based on the
higher price range, but also because the beekeeper deems it a
more stable market segment. Given the product quality ob-
jectives, foraging sites must be carefully selected so as to avoid
the risks of honey contamination11 during the entire production
process and ensure full traceability. Commercial pollinating
services are seldom compatible with the production of organic
honey because agricultural crops generally rely heavily on
agrochemicals. The only compatible foraging site found is an
Actinidia (kiwifruit) vineyard12 where the apiary opportunely
remains for a time equal to half the flowering period. At the
foraging site of the citrus grove, the bees produce honey without
providing any commercial pollination service. 

In addition to honey and commercial pollination services, the
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(5)

(6)

9 The first sequence is built starting from site 1 and insert site 2 in the second position. After excluding all sites temporarily non-overlapping with site
2, the first chronologically available site is placed in the third position of the sequence; after excluding all sites temporarily non-overlapping with that
site, the first chronologically available site is  inserted in the fourth position of the sequence and so on until the sequence is completed by returning
the base site. For the next sequence one restarts from site 1, but excludes site 2 (already used for the first sequence) and enters site 3. Then, the
ordering procedure described above is continued until the sequence is completed by returning to the base site. The recursive procedure ends when
all possible sequences, with at least one displacement from the base site, have been defined.
10 The bee colonies are trucked from the base site and brought back to the same site. While at the citrus grove foraging site, the apiary does not
furnish commercial pollination services.
11 If bees visit contaminated vegetation, they transport residues into the beehive jeopardising the qualification as organic honey. Given that the flight
range may exceed one kilometre, the beekeeper must know not only the foraging sites where he plans to station the colonies, but also the
surrounding territory. 
12 The operation of distributing the colonies within the Actinidia vineyard site is not carried out by the beekeeper, but by the vineyard's personnel. 
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bee colonies produce wax, pollen, royal jelly and propolis. In
order to take into account these complementary products, the
revenues from foraging sites should be increased to varying
degrees depending on the vegetation covering them13.
However, due to the lack of precise evaluation parameters, this
aspect was neglected.

Table 1 shows the data used in our empirical verification of
the bio-economic model of migratory beekeeping. The company
schedules a series of 15 sites. Sites 1 and 16 are the same, i.e.
the apiary farm site at the start and end of the sequence,
respectively. Site 14 is the locale where nucleus bee colonies
are made. On average, from the separation of the 32 bee
colonies and from swarm retrieval, the beekeeper obtains 58
marketable nucleus colonies. All other sites are covered by
vegetation and therefore are foraging sites, strictly speaking. In
particular, foraging sites 2 and 4 have an agricultural crop cover
while all others have spontaneous vegetation14.

The intervals during which the colonies station at sites and
the quantities of per apiary production (tab.1) are in line with
expectations of the beekeeper. The output prices, on the other
hand, are average values, recorded by the authors, on the
wholesale market for the reference area. Variable costs include:
variable cost of migration transport; the costs of access to fo-

rage; the costs for eventual supplement diets for colonies;
Honey harvesting costs; the costs of making nucleus bee
colonies. We assessed all the above costs.

3.2. Results

In the optimal sequence, shown in tab.2, migration begins on
April 9th with colony transfer from the base site 1 to site 3 where
the honeybees produce multi-floral honey; the migration ends
December 15th with the transfer of the colonies from site 14,
where the beekeeper makes nucleus bee colonies, back to the
base site 16. The beekeeper’s outputs in chronological order
are: wildflower (poly-flora) honey produced in the lowlands;
Robinia pseudoacacia (Black locust) honey from hilly areas;
mountainous Robinia honey; lime honey; multi-floral honey from
mountainous areas; honey bee nucleus colonies. In the optimal
sequence there is no provision of commercial pollination
services. The intervals during which the colonies station at the
various sites, listed in Table 2, span the entire yearly provision
of time. In the optimal sequence, the 32 honey bee colonies that
constitute the bee population generate revenues amounting to €
19,830 and incur site-specific variable costs totalling € 3,726;
gross income amounts to €16,10415. 
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Table 2. Optimal Sequence

13 Some vegetation, such as Actinidia and chestnut, have higher pollen-producing potential than the other in the practicable sites.
14 Medicago sativa and Phacelia are semi-spontaneous perennial vegetation as they require planting, but not subsequent cultivation. The Medicago
sativa site is a hypothetical alternative because it had never been used before by the beekeeper. 
15 The first sub-optimal sequence yields a gross income of €15,266.

The model simulates the effects on the optimal sequence of
variations in output prices. The variations in output prices elicit
changes only when they cause the optimal sequence to be
replaced. For example, the increase in the price of nucleus bee
colonies, i.e. the output of site 14 that appears in the optimal
sequence, fails to alter the production response. Precisely,
nucleus bee colony price drops that had nonetheless remained
above the threshold of €76.7/nucleus, i.e. the break-even point
(with the next best ranking sequence) in terms of gross income,
would still have entailed no re-ranking of the optimal sequence.
Below the price €76.7/nucleus threshold, the previous optimal
sequence would have been supplanted by a new one (tab.3), no
longer including site 14, and thus would have zeroed nucleus
bee colony production: if P14 > 76.7 €/kg: Q14 = 64 nuclei;
P14 < 76.7 €/kg: Q14 = 0 nuclei nuclei. The elimination of site 14
from the optimal sequence drags site 11 with it due to their
chronological connectedness. Consequently, sites 11 and 14 are
replaced by sites 12 and 15 (tab.3). Moreover, the interval the
apiary is stationed at site 16 gets prolonged. Nucleus bee colony
price drops below the threshold of €76.7/nucleus, in the case
herein analysed, therefore result in an increase in honeydew
honey production and, as a result of the exit of site 11 and entry
of site 12, in an increased production of mountain multi-floral
honey.

Let us now consider the price variation of citrus honey
produced at site 2, which is not included in the optimal se-
quence. A decrease in the price of citrus honey leaves the initial
optimal sequence unchanged; if, on the other hand, its price
rises above the threshold of €9.07/kg (tab.3), a new optimal
sequence supervenes, with the inclusion of site 2, where citrus
honey is produced, but also of sites 6, where Actinidia pollination
services are provided, and 7, where Medicago sativa (i.e. alfalfa)
honey is produced (tab.3); in addition, migration begins sooner,
on March 24th. Thus, in the optimal sequence, sites 2,6,7 are
included, whereas sites 3,4 are excluded, with variations in ove-
rall outputs. Citrus honey price increases exceeding the thres-
hold of €9.07/kg activate the production of citrus and Medicago
sativa honeys as well as the delivery of the Actinidia pollination
services while disabling the production of honeys collected from
wildflower (multi-floral) of the lowlands and from Robinia
pseudoacacia from hilly areas.

The time-allotment constraint, notwithstanding of the pre-
sence of disjunctive resources in terms of the sequencing of
sites, makes it so that one output responds to the price variation
of another, as is the case for models of non-joint production in
the presence of a land constraints (Gorddard 2013), with the two
outputs belonging to different sequences being interchangeable.
Nevertheless the overlaps of non-gap intervals (in which apia-
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Table 3. Simulations of Optimal Sequence
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ries station at foraging sites) causes an output to respond to a
price variation of another output (belonging to the same sequen-
ce) by rendering the outputs complementary.

If there is a fall in the price of Robinia honey produced at
sites 5 and 8 of the optimal sequence, we observe two differen-
tiated responses. When the price drops below €6.45/kg, the
optimal sequence is supplanted (tab.3) such that both site 5
(Robinia, hilly area) and site 4 (multi-floral, lowlands) are
replaced by sites 2 (Citrus grove), 6 (Actinidia vineyard) and 7
(Medicago sativa crop). In the new optimal sequence, site 8
(mountainous Robinia) still appears; this site has no substitutes
because it is the only one available in the May 19th to June 9th
time interval. Site 8 persists in the optimal sequence until the
price of Robinia honey reaches the threshold of €0.59/kg, below
which it is excluded from the optimal sequence because the
gross income assumes a negative value. Upon exclusion of site
8 from the optimal sequence, a gap is formed from May 19th to
June 9th (tab.3). The yield of Robinia honey produced at fora-
ging sites 5 and 8 is thus:

Q5 + Q8 = 870.4 kg if (P5,P8) > 6.45; 
Q5 + Q8 = 460.8 kg if 0.59 < (P5,P8) < 6.45 €/kg; 
Q5 + Q8 = 0 kg if (P5,P8) < 0.59 €/kg.

From the simulations we also see that the price variation of
an output elicits differentiated responses depending on its timing
within the sequence in which it occurs. If, for example, the drop
in the price of Robinia honey does not occur ex ante, as pre-
viously considered under the assumption of its certainty, but in
the context of a sequence already underway, the production
response also changes. If, for example, the bee colonies are
foraging at site 3, with the production of multi-floral honey, only
with a price drop of honey to less than €4.95/kg (thus, no longer
€6.45/kg) will a new optimal sequence supervene, while also
eliminating site 5; with the exclusion from the optimal sequence
of the Robinia (hilly area) site, both the actinidia site (from April
28th to May 1st) and the Medicago sativa site 7 (from May 7th
to 18th) become included; as a result, the April 28th to may 1st
interval is a remaining gap.

4. Conclusions

The bio-economic sequential production model herein for-
malized assumes conditions of certainty and disjunctive or unary
resources regards sequences of sites. It also assumes that the
beekeeper pursues the objective of maximizing income under
the constraint that the time allocated to any sequence of sites
must not surpass 365 days. 

Application of the model to the data of an Italian migratory
beekeeping farm has identified the optimal sequence of sites. In
the optimal sequence, each apiary made up of 32 bee colonies
generates a gross income of €16,104 while consuming the en-
tire annual allotment of time.

From the simulations carried out via the model, the effect of
variations in the price of an output on the optimal sequence are
asymmetrical and discontinuous: the increase in the price of a
output of a site already comprised in the optimal sequence, with
all other output prices remaining constant, does not alter its
composition, whereas output price drops below a critical
threshold result in a re-ranking, which supplants the previous
optimal sequence. The new optimal sequence and its predece-
ssor differ due to a substitution of a foraging site, whose output
price has decreased, along with any other chronologically linked
sites, whether antecedent or subsequent in the chain. Should
the decrease in the output price of a site not occur ex ante, but
rather within a sequence already underway, it may surpass the
critical threshold, thus supplanting the prior optimal sequence.
Additionally, any optimal sequence may nevertheless comprise
a gap during which the bee colonies remain unproductive.

In synthesis, as far as migratory beekeeping activities are
concerned, output responses to prices are asymmetrical, dis-
continuous, chronologically linked and variable depending on
the degree and timing within the sequence of reference.

The model herein formalized: affords the advantage of ex-
plaining the behaviour of entrepreneurs who practice migratory
beekeeping, while allowing simulations of responses to changes
in output prices; presents the limits of assuming conditions of
certainty and disjunctive constraints regards site sequences.
Lastly, although it should come as no surprise, the proposed bio-
economic model is based on the underlying, albeit restrictive,
hypothesis that the price elasticity of demand at the company
level is zero. It follows that the model is only applicable to
companies producing "apiary products of the highest quality"
with direct-to-consumer retailing.
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1. Introduction

Over the last few years, the key purpose of large companies
has been increasingly moving from pursuing narrow objectives
like growing profits and undertaking investment projects, to
assuming much broader roles such as fuelling the process of
sustainable development of the community they operate in
and/or boosting the local economy. A socially responsible com-
pany which embraces this new paradigm will re-invent its way of
doing business by incorporating the necessity of complying with
manifold demands from the concerned parties, in order to
ensure miscellaneous development of the human beings
involved (Górny, 2017). The orientation towards adopting a
social responsible behaviour is no longer discretionary for large
companies from all over the Globe. Even if it is “voluntary” by
definition, corporate social responsibility (CSR) tends to become
compulsory, no matter if the regulations or the stakeholders are
the main factors exerting the pressure in this direction on the top
management. 

CSR represents a multifaceted concept which covers many
areas of concerns from the community and civil society in
general to the environmental protection issue, occupational
health and safety, ethical business practices, human rights,
supply chain sustainability etc. Thus, Mardens et al. (2004) point
out that, at the beginning, the issue of occupational health and
safety seemed to have been, in a certain degree, by-passed by

CSR – a more comprehensive and fashionable notion. For-
tunately, a new emerged dimension of the recent years’ res-
ponsible business practices is related to sustainability reporting,
within which various types of information and statistics related to
health and safety performances are embedded. While reviewing
the literature, we found that a few scholars sought to determine
the degree to which OHS metrics can be linked to business
overall performance. For instance, Epstein and Roy (2003)
argued that sustainability indicators should be explicitly
associated to business performance; otherwise they risk to be
considered as inappropriate and unworthy to be integrated
within managerial dashboards. Based on the results of their
research, they concluded that most managers did not have in
their view, the strategic linkage between OHS performance and
corporate financial performance (CFP). 

Given the fact that OHS tends to occupy increasingly, the
forefront of CSR concerns, we asked ourselves whether it was
possible to learn more about the possible effects of health &
safety policy upon the efficiency of the activities performed by
socially responsible companies. As we have noticed that the
issue of measuring corporate health of safety performance is
under-researched, our paper tried to fill a gap in the literature by
approaching various metrics and indicators which can be
successfully used within the framework of corporate social
responsibility. 

The structure of the paper is as follows: the next section
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investigates various approaches encountered in the literature
with respect to using the appropriate formulae for measuring
CHSP, CSR and CFP, together with their advantages and
drawbacks. In section three, an empirical study on the issue of
the analysing the impact of health and safety policy upon CFP is
performed. We have employed a qualitative approach, by using
the case study method. Thus, we took into consideration the
example of the largest company in Romania – OMV Petrom,
that activates in the oil & gas field. The company was constantly
listed, in the last decade, in the top of the most socially respon-
sible multinationals that operate in our country. In the final sec-
tion, a discussion and some concluding remarks are provided. 

2. Measuring Corporate Health & Safety 
and Financial Performances 
within Socially Responsible Companies

It is obvious that socially responsible companies must per-
tain, first of all, to ensuring the well-being of their own emplo-
yees before being concerned about the common good of the
society (Behm & Schneller, 2011). Occupational health & safety
represents a key ingredient of the social dimension within the
frame of sustainability (Cioca et al., 2009). 

Thus, we must stress some frequently encountered approa-

ches from the literature that have been used over the last
decades in order to asses CSR: (1) composite indices; (2)
content analyses; (3) questionnaire-based surveys and (4) one-
dimensional measures (Galant & Cadez, 2017). The measu-
rement approaches encountered are summarized in table 1,
together with their advantages and drawbacks. 

Given our focus on CHSP metrics, we shall pay a great deal
of attention to specific indicators and indices that are able to give
a full picture on the phenomenon. In this context, it is
appropriate to emphasize that the system of indicators which
can be used in order to measure CHSP must not be restricted
solely to failure estimates. 

However, having said that, we can list the most frequently
used CHSP indicators. These measures fall into three main
categories (Marsden et al., 2004):

� Process indicators, which include various type of
evaluations regarding the setting up and the functionality
of the formal management structures and systems; 

� Performance indicators – e.g. injury rates estimated on
both employee and contractors data; training hours on
OHS topics, fatal accident rates, global number of co-
llective injuries etc;

� Financial indicators, such as costs for hospital stays,
fines, insurance costs, costs related to equipment and
property damage, reputational losses etc.
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Measurement approach CHSP CSR CFP Advantages Drawbacks

Indices Data availability& comparability,
multidimensionality

Limited firm coverage (as regards to size, industry, geographical
area)

Content analysis High flexibility for the researcher Researcher subjectivity, data non-disclosure
Questionnaire surveys High flexibility for the researcher Researcher subjectivity, sampling errors, non-response
One-dimensional measures Data availability & comparability Theoretical inconsistency
Accounting based indicators Data availability & comparability Historical data basis
Market based indicators Contemporaneous data Data available only for listed firms
Mixed indicators (accounting
and market based) Contemporaneous data Data available only for listed firms

Table 1. Alternative measurement approaches for CHSP, CSR and CFP

Adapted after Galant, A.; Cadez, S. (2017)

At the international level, the most relevant guidance
regarding OHS reporting is provided by The Global Reporting
Initiative (GRI). GRI standards are the most consistent and
widely used sustainability reporting guidelines that set a gene-
rally accepted reporting framework in order to provide a method
for increased comparability on companies’ environmental, social
and economic impact and performance. GRI standards are
based on transparency and accountability of economic, envi-
ronmental and social impacts that interest a wide group of
stakeholders. 

In 2016, GRI 403 – Occupational Health and Safety was
issued precisely in order to set up reporting specifications and
recommendations that can be implemented by various type of
companies which intend to report on their impact in the OHS
area. 

The four groups of OHS performance indicators agreed by
GRI are the following (GRI 403; Behm & Schneller, 2011):

� Workers representation in formal joint management-work
health and safety committees;

� Types of injury and rates of injury, occupational diseases,
lost days and absenteeism, number of work-related fata-
lities;

� Workers with high incidence or high risk of diseases rela-
ted to their occupation; 

� Health and safety topics covered in formal agreements
with trade unions. 

In another train of thoughts, we found very useful the
initiative of Greenstreet Berman Ltd., advanced in 2004 by
Marsden et al., in order to build a Corporate Health and Safety
Performance Index (CHaSPI) aimed at quantifying company’s
overall performance regarding the OHS topic. From this
viewpoint, the following five components should form the body
of the Index: Health and Safety Management rating (including
answers to a set a questions related to: the level of managers’
and workers’ implication in safety issues, the process of goal
setting, the development of formal support structures etc.); injury
rates; employee absence rating; occupational health mana-
gement rating (with reference to settlements for medical care
and reintegration issues after work accidents, the management
of stress illnesses and their work-related roots) and major
incident rating. 

No matter the practical formulae we choose in order to
measure CHSP, we have to admit that the financial factor should
be a part of the equation. Thus, in order to examine the rela-
tionship between CHSP and the financial outcome, we have to
trace back an issue that gave rise to a large body of the lite-
rature: the correlation between company’s level of involvement
in CSR programs and its financial results. The earliest studies
on the topic emerged in the 1970, came to a maturity stage in
the 1980s and have been carried over in recent years. Yet,
empirical results with reference to the character of the above-
mentioned correlation are ambiguous. While most scholars
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report a positive linkage, there are some relevant examples that
support the opposite hypothesis: the relationship is negative or
neutral. In such case for example, a company with high CSR
performances may not manage to achieve similar results in the
stock market, thus CSR and the return on equity (ROE) could
have a negative relationship. Moreover, if managers track in
particular CSR positive outcomes, they may lose sight of stake-
holders and stockholders concerns and, even worse, they could
come in conflict with the core objective of company’s value
maximisation. The neutral thesis, which supports the absence of
a significant relationship between the company’s involvement in
CSR activities and its business performances, is reported to be
more often encountered within studies which were undertaken in
the developing countries (Pan et al., 2014). Despite this wide
range of conclusions that can be drawn based on the latest
researches in literature, one can note that a positive link
between CSR and corporate financial performance (CFP) is
more common than the other possible results (Galant &Cadez,
2017). 

As far as the process of measuring CFP is concerned, the
international routine has brought forward two main approaches
which can be sometimes combined: accounting-based measu-
res and market-based estimates. In a concrete manner, we have
drawn table 2, to exemplify some of the most commonly used
indicators in order to reflect company’s financial outcomes.  

3. Analysis of the relation 
between occupational health and safety 
and financial results at OMV PETROM
OMV Petrom is currently considered the most important

integrated oil and gas operator in South East Europe and the
biggest industrial company in Romania (www.omvpetrom.com).
From an operational point of view the group's activity is su-
pported by three highly interconnected sectors: Upstream,
Downstream Oil and Downstream Gas. Upstream, Petrom
operates in Romania and Kazakhstan, exploring and extracting
crude oil and natural gas onshore, but also in offshore
operations, on the Black Sea extraction platforms. Downstream
Oil activities are supported by a solid asset portfolio that inclu-
des the Petrobrazi Refinery (with a capacity of 4.5 million
tons/year) and a complicated distribution network (totalling 783
units) operating under the two trademarks of the group – OMV
and Petrom – both in Romania and in three other neighbouring
countries: Moldova, Bulgaria and Serbia. This segment focuses
on the supply of refined products – essence, diesel, kerosene /
aviation fuel, fuel oil, LPG – to individual customers through the
chain of oil stations, as well as to industrial, air or freight
companies etc. Downstream Gas activities focuses on sales of
natural gas and electricity (mainly to industrial customers) and
rely on the operations carried out by Brazi Power Station and
Dorobantu Windmill Park (Annual Report OMV Petrom, 2016;

Sustainability Report, OMV Petrom, 2016).
Following the implementation of the privatization strategy,

OMV Petrom has embarked on an ample process of internal
restructuring and streamlining of its activities, the success of
which was possible by allocating an important volume of finan-
cial resources of approximately EUR 13 billion over the last 12
years (Annual Report OMV Petrom, 2016). Taking into account
the outstanding financial performances achieved during this
period, OMV Petrom was rightly considered a strong pole of
stability in Romania's economy if we take into account the
following effects of its activities: important employer, a major
investor in social responsibility programs, a significant con-
tributor to the state budget.

In 2017, the company has already been involved in CSR
activities for 10 years, and the detailed information published on
its website shows a rapid evolution in the managerial thinking of
top-level decision makers, from a single approach of community
programs and volunteering, towards building an integrated
sustainability strategy, where the attention paid to employees
and to OHS issues reaches its highest level. Thanks to this
permanent concern for social responsibility, OMV Petrom was,
within the mentioned time frame, a constant presence in national
rankings, whether it is the study CSR Trends and Realities in
Romania, conducted annually (as of 2013) by CSRmedia and
ErnstYoung, or the more recent initiative of the consulting
company The Azores that conducted the studies the Romanian
CSR Index 2015 and 2017, creating a ranking of the most
responsible companies in the country based on sustainability
reports and governed by three European reference documents:
Directive 2014/95/UE, international reporting standards GRI-G4
and Dow Jones Sustainability Index.

In order to shape OMV Petrom's profile as a promoter of a
responsible business strategy, we have also gathered and
correlated, in our turn, a set of synthetic information available on
www.omvpetrom.com, as well as on the most popular commu-
nication platforms within the RSC field: http://www.responsabili
tatesociala.ro and http://www.csrmedia.ro. As mentioned above,
the company's responsibility towards society and the envi-
ronment has evolved, over a very short period of time, towards
an articulated sustainability strategy, duly integrated into the
Updated Global Strategy 2021+. This offensive business stra-
tegy has been built around three core pillars: Improving com-
petitiveness of the existing portfolio; Developing Growth Options
and Regional Expansion, and the key factors for success are,
according to OMV Petrom's management, the following three:
People and Organizational Culture; Sustainability; Technology
and Information (www.omvpetrom.com). It is important to high-
light the paradigm shift of top level managers that has evolved
over the last few years, from the implementation of simple social
philanthropy programs, towards building a holistic sustainability
strategy centred on the concept of Resourcefulness. This
integrated concept brings together, under one wing, specific
fields such as health, safety, security at work, environmental
protection, human resources development and diversity, busi-
ness ethics, community development, innovation, CSR pro-
grammes, human rights and supply chain management
(Sustainability Report, OMV Petrom, 2016). 

As shown by the non-financial reports and documents
underlying the development and implementation of the Updated
Strategy 2021+, which are detailed on the company's website,
OMV Petrom's responsibility towards employees and environ-
mental protection issues (HSSE) represents one of the major
priorities that controls its sustainable development and which is
given due consideration by decision-makers. Considering the
consistent reporting of the Lost Time Injury Rate indicator
(LTIR) – the average frequency of incidents leading to the
loss of one or more work days, relative to the hours worked
in that period – for employees and contractors between 2003
and 2016, we believe that it reflects pretty accurately the effects
of OHS policies adopted by the company, as part of a respon-
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No.
CFP indicators
Accounting-based
indicators

Market-based
indicators

Accounting- and market-
based indicators

1.   ROA – return on assets Stock returns Tobin’s Q (Market value /
Total Assets)

2.   ROE – return on equity Market value 
of a company

MVA – market value – book
value of equity and debt

3.  ROCE – return on capital
employed

Change in stock
returns

4.  ROS – return on sales
5.   Net operating income
6. Net income

Table 2. Currently employed CFP indicators

Source: Galant, A.; Cadez, S. (2017)
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sible business strategy. From the category of financial perfor-
mance indicators, we considered that the Return on Average
Capital Employed (ROACE) is sufficiently relevant and acce-
ssible in order to meet the objectives of the research we have
undertaken. Based on these considerations, we have created a
database consisting of LTIR employees and LTIR contractors,
considered as independent variables, and ROACE as a de-
pendent variable, in order to assess whether the rate of work
incidents reported by OMV Petrom between 2003 and 2016
is likely to significantly influence the company's financial
performance; thus, from this standpoint we are able to
evaluate the effectiveness of the OSH policy implemented

within the given timeframe.
Therefore, we have formulated the null hypothesis H0 as

follows: ‘The average frequency of incidents leading to the loss
of one or more work days, relative to the hours worked in that
period does not significantly affect the company's profitability'. In
order to test this hypothesis statistically, we shall use the SPSS
programme. The initial database of scalar variables from Table
3 was prepared by collecting the annual values of the analysed
indicators, taken from the OMV Petrom Annual Reports 2004-
2016 and from the Sustainability Reports 2011-2016 (www.
omvpetrom.com).
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Variables 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003
LTIR employees 0.25 0.23 0.47 0.37 0.41 0.47 0.64 0.59 0.92 1.70 1.80 0.66 0.91 1.30
LTIR contractors 0.19 0.13 0.21 0.31 0.55 0.39 0.32 0.74 0.67 2.00 2.50 n.a. n.a. n.a. 
ROACE 4.10 (2.20) 7.60 19.00 16.50 17.30 10.70 5.20 5.30 16.00 21.00 22.00 3.24 2.40

Table 3. 
Evolution of LTIR employees,
LTIR contractors and ROACE
at OMV Petrom over the
period 2003-2016

In table 4 we have entered the indicators of the central ten-
dency, of dispersion and of the shape of distribution for the
variables under analysis.

In the graph (Figure 1) representing the variation of the
values of the variables subject to analysis, we can notice a
limitation of the values for the independent variables (0.13-2.5)
and a random variation with high amplitude of the values of the
ROACE variable.

Because the values of symmetry (skewness) and of the vault
(kurtosis) fall between   two errors of symmetry and of vaulting,
we can assert that the variables are normal for a confidence
level of 95%. We shall study the normality of the distribution by
using the Kolmogorov-Smirnov z statistical test (Table 5).

The Kolmogorov-Smirnov z test has yielded for each
variable the following probabilities: sig(LTIRa) = 0.475, sig(LTIRc) =
0.234, sig(ROACE) = 0.741 with values greater than 0.05; there-
fore we cannot reject the null hypothesis, according to which
there are no differences between the variables subject to
analysis and the normal variable. In conclusion, the normality
condition is fulfilled, as it is one of the necessary requirements
for the study of statistical correlations between scalar variables.

The condition of linearity between independent and depen-
dent variables can be verified by creating the “point cloud” in
Figure 2. 

Given the previous statistical determinations, it is possible to
proceed at this stage to the calculation of the Pearson co-
rrelation coefficient r for the pairs of independent variables and
the dependent variable. The results provided by SPSS are
systematized in Tables 6 and 7.

Considering the fact that the linearity condition is met only
6.2% when looking at the dependency between LTIR employees
and ROACE, and 28.6% in the relation between LTIR con-
tractors and ROACE, we will consider other mathematical
models which are able to estimate more accurately the evolution
of the variables subject to analysis. Using SPSS programme, we
have checked the logarithmic, reverse, quadratic and cubic
correspondence between independent variables and the depen-
dant one.

With regard to the relationship between LTIR contractors and
ROACE, the only model that has proven to be statistically
significant is the reverse one, for which R2 = 0.446, F(1.9) =
7.241, and p = 0.025 (Table 8).

Table 4. Indicators of the central tendency, of dispersion 
and of the shape of distribution

LTIR
Employees

LTIR
Contractors

ROACE (Return on
capital employed)

N Valid 14 11 14
Missing 0 3 0

Mean .7657 .7282 10.5814
Median .6150 .3900 9.1500
Std. Deviation .50699 .78511 7.89983
Skewness 1.118 1.749 .046
Std. Error of Skewness .597 .661 .597
Kurtosis .232 2.023 -1.470
Std. Error of Kurtosis 1.154 1.279 1.154
Minimum .23 .13 -2.20
Maximum 1.80 2.50 22.00

LTIR 
Employees

LTIR 
Contractors

ROACE
(Return 
on Capital
Employed)

N 14 11 14

Normal Parameters a,b Mean .7657 .7282 10.5814
Std. Deviation .50699 .78511 7.89983

Most Extreme 
Differences

Absolute .225 .312 .182
Positive .225 .312 .177
Negative -.145 -.223 -.182

Kolmogorov-Smirnov Z .844 1.035 .682
Asymp. Sig. (2-tailed) .475 .234 .741

Figure 1. Evolution of the values of the independent variables
and of the dependent variable

Table 5. Output of the Kolmogorov-Smirnov z normality test
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Calculating the coefficients of the model, we have come up
with the following model:

2.235
Y = 17.497 -            ,

x

where x – LTIR Contractors, and Y = ROACE.
We have done the same in the case of establishing the type

of link between the LTIR employees and ROACE. The output
provided by the SPSS statistical program is summed up in Table
9. Based on these data, we established that the cubic model is
the one that most adequately reflects the relation between the
LTIR employees and the dependent variable ROACE.

The estimation of the parameters of the mathematical model
yields the following equation for the LTIR employees:

Y = - 20.683 + 143.152 .x - 181.960 .x2 + 64.472 .x3

where x – LTIR employees, and Y – ROACE.

4. Discussion and conclusion

At first glance, the statistical calculations may lead us to
conclude that in this particular case a precise link cannot be
detected between the OHS performance of Petrom OMV's and
its financial results reported through the period under analysis.
However, this conclusion should be interpreted cautiously,
taking into account on the one hand, the limitations of the study,
and on the other hand the fact that a seemingly neutral result
may actually reflect, in reality, the effects of an efficient OHS
policy. Furthermore, we will briefly address each of these points
outlined above.

First, the possibility that the statistically insignificant influ-
ence of the Lost Time Injuries indicator upon the company’s
profitability may be the hallmark of an appropriate OHS policy,
can be sustained if we consider the calculation method itself for
that indicator. Thus, it is plausible that the frequency of incidents
with one or more working days lost compared to the actual
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Figure 2. Verifying the linearity conditions between independent and dependent variables

Table 6. Analysis of the correlation 
between LTIR contractors and ROACE

Table 7. Analysis of the correlation 
between LTIR employees and ROACE

LTIR 
Contractors

ROACE 
(Return on 
Capital Employed)

LTIR Contractors
Pearson Correlation 1 .535
Sig. (2-tailed) .090
N 11 11

ROACE 
(Rate of 
Capital Yield)

Pearson Correlation .535 1
Sig. (2-tailed) .090
N 11 14

LTIR 
Employees

ROACE 
(Return on 
Capital Employed)

LTIR Employees
Pearson Correlation 1 .249
Sig. (2-tailed) .391
N 14 14

ROACE 
(Rate of 
Capital Yield)

Pearson Correlation .249 1
Sig. (2-tailed) .391
N 14 14

Table 8. Testing mathematical models for the estimation of the relation between LTIR contractors and ROACE

Equation
Model Summary Parameter Estimates
R Square F df1 df2 Sig. Constant b1 b2 b3

Linear .286 3.605 1 9 .090 7.248 5.091
Inverse .446 7.241 1 9 .025 17.497 -2.235
Quadratic .287 1.609 2 8 .259 6.803 6.548 -.565
Cubic .355 1.285 3 7 .352 2.556 28.039 -24.618 6.621

Table 9. Testing mathematical models for the estimation of the relation between LTIR employees and ROACE

Equation
Model Summary Parameter Estimates
R Square F df1 df2 Sig. Constant b1 b2 b3

Linear .062 .793 1 12 .391 7.611 3.880
Inverse .106 1.417 1 12 .257 14.747 -2.191
Quadratic .093 .564 2 11 .584 12.222 -9.046 6.408
Cubic .542 3.953 3 10 .043 -20.683 143.152 -181.960 64.472
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working time, is sufficiently low so that the average profitability
rate could not be affected. For the unconditional acceptance of
this conclusion, it would be useful to consider, in a later study, a
larger number of indicators in the area of OSH activities, which
should be monitored over a longer period of time.

As far as the limits of the study are concerned, they are
given by the fact that the research was focused on only one
socially responsible company operating in the Romanian oil and
gas industry. We have opted for this company because data
acquisition has been an extremely easy process, given the high
degree of transparency and adequate communication by the
company that has been the subject of our case study of the
statistics regarding sustainability in accordance with the latest
international standards in the field. We consider the effort to
collect information and to build a more comprehensive statistical
database that includes the developments of the Lost Time
Injuries indicator reported by several other companies operating
in the oil and gas industry or within related industries (utilities, for
example) would be a solid starting point that might open a new
direction for our research to address the nature of the rela-
tionship between security performance and financial indicators.

On the other hand, we should not forget that the Lost Time
Injuries indicator reflects a one-dimensional measurement
method and the construction of a composite index that would
capture the preventive side of OHS policy and that it could
provide a much more accurate picture of the possible effects of
this policy both in terms of financial performances and in the
growth of the overall value of companies implementing sustain-
able business strategies. 

In each of the cases mentioned above, it is obvious that a
thorough empirical research on the relationship between secu-
rity performance and the financial performance of socially
responsible companies will be able to increase both the level of
knowledge in the field and the interest of business managers in
identifying and using additional levers to increase the effecti-
veness of implemented sustainable development strategies.
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