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INTRODUCTION

The aim of this post-conference report is to pre-
sent key-issues delivered by participants of the Project
and Process Management sessions (PPM) at the 7th
International Conference on Engineering, Project,
and Production Management (EPPM 2016). EPPM
2016 was held in Bialystok, Poland in 21-23 Septem-
ber. The conference was organised by Bialystok

University of Technology (BUT), the Association
of Engineering, Project, and Production Management
(EPPM), the International Society for Manufactur-
ing, Service and Management Engineering
(ISMSME), the Committee of Production Engineer-
ing of the Polish Academy of Sciences, and the Agency
for Restructuring and Modernisation of Agriculture.
The format of the EPPM 2016 Conference involved
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a mixture of keynote speeches, individual presenta-
tions on topical issues, and extensive panel discus-
sions. It featured 89 papers in five thematic sessions
across the two conference days. Over 115 delegates
attended EPPM 2016 from more than 20 countries
across Europe, Asia, and the rest of the world. Further
information is available at eppm2016.pb.edu.pl. This
international event explored key business and scien-
tific problems, including findings, and enabled
the introduction of new achievements in the field
of engineering management, project and production
management.

PROJECT AND PROCESS MANAGE-
MENT ASPECTS ON THE EPPM
2016

One of the key sessions of EPPM 2016 was
devoted to a key-aspect of modern organisations, i.e.
project and process management. This session
focused on several major and emerging issues includ-
ing risk and knowledge management, project portfo-
lio management (Dumrak et al., 2017, pp. 157-164;
Pimachangthong & Boonjing, 2017, pp. 579-586;
Hadjinicolaou et al., 2017, pp. 274-281) as well as
agile approach and process modelling in business
practice (Orlowski et al, 2017, pp. 524-531;
Gabryelczyk & Jurczuk, 2017, pp. 198-205). Further
points that emerged from the discussion during PPM
sessions included: project scheduling, budgeting and
IT systems (Gurcanli et al., 2017, pp. 265-273; Peng
et al., 2017, pp. 563-570; Niazi & Painting, 2017,
pp- 510-517; Ayessaki & Smallwood, 2017, pp. 42-49;
Al-Hazim et al., 2017, pp. 18-24; Ahmad et al,, 2017,
pp- 3-9; Bazlamit at al, 2017, pp. 83-90; Snyman
& Smallwood, 2017, pp. 651-657). During four PPM
sessions, a total of 19 presentations were offered by
more than 50 authors.

The main points that came out of the discussion
during PPM sessions support the suggestion that
aiming for successful management of projects, more
intense effort should be exerted on a planning prepa-
ration, scheduling and cost evaluation. These aspects
determine the project risk as well as its cost overrun
(Al-Hazim et al., 2017, pp. 18-24). Moreover, imple-
mentation of effective IT systems can simplify and
help organise the handling of the various work-related
information and processes within the cycle of project
management (Ahmad et al., 2017, pp. 3-9; Bazlamit

et al, 2017, pp. 83-90). It was also suggested that
controlled and predicted transformation processes in
organisations are crucial for project success (Orfowski
et al, 2017, pp. 524-531). Considering the role
of information technology in project and process
management, it is worthwhile considering the prob-
lem with demanded competency,
and comprehension of new knowledge by project
participants. Furthermore, employee competency
should be improved to the level required by the pro-
ject aim and scope (Ahmad et al.,, 2017, pp. 3-9;
Bazlamit et al, 2017, pp. 83-90; Gabryelczyk
& Jurczuk, 2017, pp. 198-205). However, one
of the biggest challenges, which was highlighted
by most participants, was communication by project
stakeholders.

distribution

CONCLUSIONS

Challenges presented during PPM sessions sug-
gested some implications for further research
and possible ways for the engagement of businesses
and researchers in the development of good practice
for project and process management. Discussions
and presentations covered different business and sci-
ence perspectives on project and process manage-
ment, helping EPPM delegates to discern some
key-aspects. It is suggested that discussions
of the EPPM 2017 conference could consider:

o project and process maturity,

o the financial and social contingency of a project,

o project team building and communication,

o the methodology for the project and process
monitoring.

Most EPPM 2016 participants believed that
the quality of speakers and the scope of the content
was unparalleled. The PPM sessions allowed partici-
pants and EPPM delegates to enhance their research
perspective and build relationships for scientific
opportunities in the area of project and process man-
agement.
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NEW SOCIAL COOPERATION MODEL
IN SERVICE ORIENTED ECONOMY:
THE CASE OF EMPLOYEE FINANCIAL
PARTICIPATION IN THE BALTIC STATES

REMIGUUS CIVINSKAS, JAROSLAV DVORAK

ABSTRACT

The article discusses the issues of employee financial participation in Baltic states
which differs and depends on political, legal and economic preconditions. The aim
of the research is to analyse employee financial participation as an instrument for
collaboration in companies and a new social cooperation model in the Baltic states.
The qualitative research was conducted by telephone and e-mail in 2016.
The interviews were carried out with the experts (academics, civil servants, lawyers
and human resource consultants working in a relevant field) as well some trade union
and company representatives. In general, the new policy for supporting employee
financial participation has been renewed in Latvia and Lithuania. It started recently
with the revision of the legislative framework that was initially established during
the privatisation period. The revision of the Law of Companies was driven by the
business interest (to have a new effective human resource management tool or to
transfer employee share plans from parent companies in Western countries to
subsidiaries in the Baltic states) to introduce (or revise, in the case of Lithuania) new
employee share ownership (ESO) plans. The research has also proven that there are
common similarities in the use of employee financial participation plans despite
the existing differences which are based on national features, such as tax and legal
regimes, historical development patterns, or economic and structural factors.
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INTRODUCTION

making at a company level is explained by a special

Societies and economies of the Baltic states have
been influenced by a rapid change during the transi-
tion time from a planned economy and closely con-
trolled society to the market economy and free
society. These radical changes have had different
effects on the development of socio-economic insti-
tutes. Low-level employee participation in decision

pattern of the privatisation process, corporate
and organisational cultures, liberal market environ-
ment (Sippola, 2009; Sippola, 2013; Mygind, 2012;
Woolfson et al., 2011). These problems and a special
development pattern provide a unique opportunity to
discuss employee financial participation in terms
of the best approaches and models. In the Baltic
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countries, all the stakeholders (labour unions,
employer organisations and policy makers) are
searching for the best form of employee empower-
ment and involvement in the decision-making pro-
cess. Research and good practice examples show that
some schemes of employee ownership and financial
participation are directly linked to the renewal
of industrial relations in terms of management-union
relations, industrial conflict management and mana-
gerial authority relations (Poole & Jenkins, 2013;
Lowitzsch, 2009b). Ongoing control in decision-
making and entrepreneurial co-determination are
strong arguments for taking one of employee financial
participation schemes. They could be reinforced by
other economic arguments, such as enhancement
of motivation and productivity (O'Boyle, 2016; Low-
itzsch, 2009a).

In the Baltic states, the academic discussion
about employee financial participation started some
years ago. The current topics in financial employee
participation research are related to the studies
of organisational effects and institutional settings
(Jaakson & Kallaste, 2014; Eamets et al., 2008; Rimas,
2009), the historical tradition based on negative
effects of post-Soviet privatisation (Eamets et al.,
2008), influence of employee motivation on produc-

Tab. 1. Functions and coding of interviewees

tivity improvement (Berke-Berga, 2014) or search for
the “best fit” model of employee ownership (Berke-
Berga, 2013). Lawyers and consultants have published
some informative articles about financial employee
participation schemes with the focus on possible
motivational effects that can be achieved. It must be
emphasised that the Baltic states have a very low
occurrence of employee financial participation as
well as little support (Eamets, 2008; Mygind, 2012;
Jaakson, 2014; Berke-Berga, 2013). Up to now,
employee financial participation has been regulated
to a very low extent in the Baltic states (Lowitzsch,
2009a). Recently, new regulations have been intro-
duced for the promotion of financial initiatives as
well as new tax incentives (Estonian, 2011; Latvian,
2013; Lithuanian, 2016).

The research has three main tasks. First,
the overview of concepts, instruments and schemes
of financial participation is provided. Second,
the research outlines public financial policies for the
promotion of financial participation in the Baltic
states and discusses the links between employee
financial participation schemes and direct or indirect
participation in a company’s decision-making pro-
cess. Third, the article reveals the employee participa-
tion practices and potential in the Baltic states.

The findings reported in this paper
are based on the data collected through
qualitative research. Some stakeholders

No. | CoDE |

(legal organisations, NGOs and some

academics) are keen on promoting

employee ownership ideas in the Baltic

states. Despite this interest, the litera-

ture on this issue remains scarce.

The existing literature is limited to brief

articles on the internet news portals,

some academic studies or a compara-

tive report.

1. LITERATURE REVIEW

1.1. CONCEPT OF EMPLOYEE

FINANCIAL PARTICIPATION

AND CORE ISSUES

Employee financial participation

has a century-long history, but it has

been intensively and extensively used

in the last 30 years (McCarthy, 2016).

INTERVIEWEE
LITHUANIA
1. LT1 civil servant, ministerial advisor
2. LT2 civil servant, ministerial advisor
3. LT3 advocate, researcher working on a relevant topic
4. LT4 advocate
5. LT5 human resources adviser
6. LTe researcher, economist
7. LT7 trade union representative
8. LT8 representative of a company with functioning ESO and FP plans
9. LT9 advocate
10. | LT10 | lithuanian Bank employee
11. | LT11 | expert from an employer organisation
LATVIA
1. Lv1 civil servant, ministerial advisor
2. Lv2 researcher, economist
3. Lv3 trade union representative
ESTONIA
1. EE1 researcher, economist
2. EE2 researcher, economist
3. EE3 trade union representative

In some cases, employee financial
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ownership benefits the company’s growth. Financial
participation is referred to differently, and the use
of concepts depends on the context or form
of employee ownership. In the following definition,
an aspect of shared meaning is the idea of employee
involvement. The main forms of employee financial
participation are defined as any arrangement that
allows employees to become involved in the financial

results of their companies (McCarthy, 2016).

Such arrangements can be broadly categorised
into three main groups of forms/schemes linked to
each other:

o  profit sharing (PS) (in cash or shares, paid imme-
diately or deferred),

o individual ESO (employee shares or stock
options),

o employee stock ownership plans (ESOP, collec-
tive ESO, with shares acquired through an inter-
mediary entity, financed by a share of profits
allocated to employees in addition to their
remuneration) (Lowitzsch & Hashi, 2014).

These forms attribute to the common European
model of employee financial participation as it was
discovered by comparative studies (Lowitzsch, 2008;
Lowitzsch & Hashi, 2014). These schemes can be
selected and implemented depending on one’s inter-
est, needs and context. Preference for some schemes
depends on country-level factors. Some schemes are
more related to possibility improved labour produc-
tivity and performance (Blasi et al., 2010a; O'Boyle
et al., 2016; Bryson & Freeman, 2010). Among vari-
ous schemes, share ownership has the clearest posi-
tive association with productivity, but its impact is
the largest when firms combine it with other forms
of participation (Bryson & Freeman, 2010; Poutsma
& Braam, 2012). It is important to note that employee
ownership has a substantial number of sources
on the analysis of impact employee ownership has on
company’s performance.

Another group of authors focuses on human
resource management, industrial relation and the
issues posed by financial participation (Landau et al.,
2007). Financial participation is used as a comple-
mentary or substitute instrument in the perspective
of human resource management practice. It is claimed
that employees who participate in the ownership
and financial results of a firm become more dedicated
to the company and focus on performance goals.
However, economic studies have shown that compa-
nies often either switch between schemes or use sev-
eral of them (Bryson & Freeman, 2010; Poutsma
& Braam, 2012). ESO is understood by scholars

and some practitioners as a means of enhancing

labour-management ‘partnerships’ and, this way,

extending industrial democracy (Poole & Jenkins,

2013; Pendleton, 2001). It is important to note that

there are conflicting explanations of employee finan-

cial participation forms in terms of function.

Several definition and terms are used in this
research to describe employee financial participation.
The literature regarding this socio-economic phe-
nomenon covers a range of disciplines (human
resource management, economics, corporate finance
and industrial relations). Therefore, employee owner-
ship is often described using different definitions and
concepts:

. employee participation in decision-making. Par-
ticipation is often understood as a participatory
process that involves employees and employers.
This process is related to formal institutions such
as work councils. It also described as a day-to-
day relational process (an employee and his/her
supervisors) that allows employees to influence
company decisions by so-called “informal par-
ticipation” Finally, participation is linked to
results. It is possible to define it as a process that
allows employees to exert some influence over
their work, over the conditions under which they
work and over the results of their work (Poutsma,
2001);

o the main principles of employee financial partici-
pation. Voluntariness and openness to all employ-
ees (Lowitzsch, 2014) are frequently used
principles;

o plans/forms and schemes. Financial participation
has a broad spectrum of systems and is a complex
phenomenon. Therefore, various research uses
different categories and typologies for descrip-
tion and analysis. The main categories of plans
are pillars for an explanation. It is reasonable to
use them for an explanation; however, this raises
many difficulties, as the explanation could be too
complicated. Schemes are a descriptive term.
In practice, some schemes may have some sup-
portive legislation. The schemes could be under-
stood as broad-based plans on a company level.
The concept financial participation refers to all
schemes (Lowitzsch & Hashi, 2014);

o models. The term models is used to describe
the existing or feasible employee financial par-
ticipation schemes that it includes;

o employee ownership, employee-owned businesses.
It could be explained as companies fully or
mainly owned by their employees, including
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management (either directly and/or indirectly).
The extent of employee ownership varies from
workers having complete ownership of the firm
to owning the majority stake or non-negligible
minority stake, usually through a trust or another
legal entity that votes the shares as a group (Blasi
etal., 2010b);

o co-owned companies (co-ownership). This term is
wider. It describes companies where employees,
including management, have a large or signifi-
cant but minority stake in the company;

o employee share ownership. It takes any form
of shareholding, large and small, by employees
in the company;

o worker cooperatives. A form of employee owner-
ship. Cooperatives tend to adopt a specific form
of legal entity (the Industrial and Provident
Society), conform to the seven principles
of cooperation and insist on equal shares and
voting rights;

o trust-owned businesses. This term encompasses
businesses in which company’s shares are entirely
owned by either or both an employee trust
and a charitable trust to provide permanence to
an ownership structure;

o ownership culture. The use of some employee
ownership plans (mostly ESOPs) and orientation
to performance create an ownership culture. It is
a type of organisational culture (Thomson, Stan-
ley & McWilliams, 2013).

Finally, the terms such as democratic capitalism,
mutual companies, and shared entrepreneurship/col-
laboration are used to refer to the companies that
practice employee financial participation (Shipper
etal., 2014).

1.2. FORMS AND MODELS OF EMPLOYEE
FINANCIAL PARTICIPATION

The key issue in some academic and supportive
policy discussions is related to the coverage of share
ownership, i.e. the following questions are addressed:
o What part of the employees are eligible to par-

ticipate in financial participation forms?
o To which groups are the forms applied?
o What economic sectors are preferable?

As research has shown, the selectivity of plans is
related to the company’s interest, business models
and other motives. The researchers make a distinc-
tion between narrow-based (selective, frequently
used to executives or managers) and broad-based (all

Profit sharing

Share-based (defferred
and asset accumulation
and saving plans)

Cash-based
(immediate payment)

Fig. 1. Forms of profit sharing

employee) forms/schemes (Poutsma et al, 2013;
Lowitzsch, 2009b; McCarthy, 2016).

1.2.1. PROFIT SHARING

PS functions refer to the situation when
an employer pays her/his employees for some perfor-
mance measures (sales, profits, etc.). In practice, PS
can take different forms. These payments can be
made in cash bonuses. As the research has revealed,
bonuses are often paid in company stock (or other
schemes are used). Thus, what is received as a profit
share becomes employee ownership (Blasi et al.,
2010a; Ugarkovi¢, 2008). Researchers and policy
makers distinguish cash-based payments and share-
based PS forms (Fig. 1).

PS is based on the formula that links profits with
employee bonuses after thresholds targets are met.
In other cases, these are not formally prescribed,
and employers have more discretion to pay bonuses
(Reynolds, 2015; Blasi et al., 2010a).

There are special forms of share-based PS. One
of them is the so-called “deferred PS” This term cov-
ers the distribution of bonus payments on a deferred
basis, i.e. it could be granted as several shares,
and employees can sell them after some period.
The bonuses are also invested in special funds or fro-
zen in accounts for a projected time. This scheme is
used the most often, as research suggests (Lowitzsch,
2009b). Asset accumulation and savings plans pro-
vide the employees with a possibility to set aside
bonuses in an account. They can be invested in stocks,
bonds or other financial instruments for a period
before being made available to the employee. These
are long-term instruments that have different names,
such as savings plans, incentive or investment plans
(Poutsma, 2001).

1.2.2. EMPLOYEE SHARE OWNERSHIP

Employee ownership is another important form
of financial participation in the perspective

40



Volume 9 e Issue 3 ¢ 2017

ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

of employee involvement in the decision-

Tab. 2. Plans of ESO

making process. The extent of employee
8 'P ) P Y FORMS PLANS
ownership varies from workers having —
. Direct o distributed free,
complete ownership of the company to )

. o A purchase . sold at market prices,
owning a majority stake or a non-negligible and share e cooperatives (all company shares are owned by
minority stake (Blasi et al., 2010a). It can be saving members and employee buyouts)
started by a company (funds can be raised) e broad-based stock options (the so-called ESO) are
or by employee initiatives. Poutsma et al. given to a group of employees (not on individual
(2010) pointed out that “ESO provides for performance conditions). The company grants
participation in ownership. As a result of employee options over shares which entitle them

. to acquire shares in the company at a later date,
share ownership employees may benefit ol _
£ h . ¢ dividends. th ital but at a price fixed when the option was granted.
ro.m the receipt of dividends, the .caplta They cannot be traded. The rewards come from the
gains that accrue to company eqmty’ or gains arising in stock prices. The employers are
a combination of the two.” The ESO can be Transfers often using ESO contracts as compensation (they
collective (some forms of trust are often E"ance‘j are named as “compensation contracts”). These
y company “ P
indivi contracts amount to a “short” position in the
used) and individual. profits B, P
ESO is not directly related to the com- PIOVET'S equity, _

S ‘ . K to PS. i . employee stock ownership plans (the so-called
.pa.nys performance in comparison )0 > L& ESOP) contain a loan to an employee benefit trust.
itis not financed from the company’s profits. It obtains company stock and allocates it through
However, the link to the company’s profita- periodic contributions to each employee’s ESOP
bility exists. The participants gain indirectly account. The loan may be repaired by payments
from the growth of the company’s market from the profits, from dividends paid on the stock
value in shares held by the ESOP

ESO has a non-automatic connection
with employee shareholder involvement in
the company’s decision-making process. They can be
given either non-voting stock or voting share. They
can have limited control or no control over the com-
pany’s management decisions when shares are held in
trusts. In this case, trustees may be appointed by
management rather than elected by employees (Low-
itzsch, 2009b).

There is a broad range of ESO arrangements.
They can be grouped into three main forms according
to the share acquisition: direct purchase sold at mar-
ket prices and non-discounted or sold on privileged
conditions giving a discount, cooperatives), transfers
financed by the company profits (distributed free)
and options to buy shares in the future (Lowitzsch,
2009a; Reynolds, 2015; Blasi et al., 2010a). When
the employer does contribute an (equal) amount
in cash or shares, the plan is called a “share savings
plan”

Employee share ownership plans are distin-
guished according to the criteria of employee’s own
shares. They are referred to as direct where employees
as individuals own shares in the company, or indirect
where a block of shares is held in employee trusts
(Tab. 2). These trusts exercise control of the company
on behalf of employees or through a combination
of the two (Olagues & Summa, 2010; Postlethwaite
et al., 2005).

To provide a proper understanding, it is neces-
sary to explain essential ESOP plans by presenting
concepts and terminology. ESOP are most popular in
the US and Western Europe. These plans enable col-
lective ownership by using special funds raised from
employees (McCarthy, 2016).

ESOP are often promoted by government poli-
cies by creating special legislation and taxation
regimes. The significance of the new forms of owner-
ship is that the new philosophy of equality (holding
equal shares), a new process of management (the role
relation between workers and managers) was formed
(Pendleton, 2001; Blasi et al., 2016). ESOP are related
to participation in decision-making, information
sharing, high-trust and with a variety of positive per-
ceptions of the company culture (Blasi et al., 2016).
An economic argument in favour of ESOP is based
on the expectation that employee ownership improves
enterprise performance (Kim, 2016). Some empirical
research suggests that ESOP impact on a company’s
performance seems to be small but significant (Kim
& Ouimet, 2016; Blasi et al., 2010b; Blasi et al., 2013).
Other meta-analytical studies explain that the results
are mixed (O’Boyle, Patel & Gonzalez-Mule, 2016).
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2. EMPLOYEE FINANCIAL PARTICIPA-
TION IN THE BALTIC STATES:

AN OVERVIEW OF SIMILARITIES,
DIFFERENCES AND TRENDS

Most research and policy studies conclude that
privatisation was the main driving force behind the
initial spread of employee financial participation in
Central and Eastern Europe (Mygind, 2012; Kranz et
al., 2016; Lowitzsch, 2009b). As a transition process,
privatisation also developed specific conditions that
influenced this advance, i.e. privatisation allowed
receiving shares at a reduced price. As an effect of this
transition, various schemes were introduced. The
understanding of employee financial participation
differs among countries. However, there is a very
specific common characteristic: many companies
were owned by a wide group of employees. Some
special privatisation plans were used, including those
similar to ESOP, voucher schemes, shares to insiders,
mass privatisation, leasing methods and employee-
management buyouts (Lowitzsch & Hashi, 2006).
Based on case studies, companies with employee
ownership plans performed rather well in some
countries. In other countries, schemes of the employee
ownership type were mostly unsuccessful (Mygind,
2012; Berke-Berga, 2013a). On the other hand, the
current knowledge about employee financial partici-
pation is limited by a lack of coherent empirical data.

Recent studies (based on surveys and data analy-
ses, i.e. the survey conducted in 2008) have revealed
that employee financial participation in Central and
Eastern European countries is mostly (except some
countries) declining (Mygind, 2012; Lowitzsch,
2009a; Lowitzsch, 2012). This decline is explained by
different economic and supportive policies as well as
cultural factors (Mygind, 2012; Lowitzsch, 2009b):

o difficult legal framework,

« complex accounting regulations,

o lack of promotion policy and supportive institu-
tional setting (in some countries),

o lack of participative culture (in some countries),

o lack of capital investment and capital intensity,

o long productive crisis,

o negative conditions on a company level (i.e. in
some countries, the financial system improved
conditions for both managers and external own-
ers in relation to employees, etc.).

The academic research demonstrates very differ-
ent trends in the use of employee financial participa-

tion schemes and supportive policies in Central and

Eastern Europe. The Baltic states often stand out

among other countries. This distinction is based on

the following several arguments:

o incidence of employee financial participation is
low in the Baltic states,

o lack of supportive policies (tax and legal regula-
tion) and backing from society and stakeholders,

o difficult legal framework (Eamets et al., 2008;
Mygind, 2012; Berke-Berga, 2013b; Darskuviene
& Vazniokas, 2006; Rimas, 2009; Lowitzsch &
Hashi, 2014; Lowitzsch, 2009a).

A comparative study has analysed the scale, fea-
tures and effects of employee financial participation
in the Baltic states (Gaponenko, 2008). The main
conclusions are as follow:

o large companies and some middle-sized compa-
nies are prepared to offer employee financial
participation plans,

o the lack of knowledge and understanding of
employee financial participation instruments
and benefits,

o Lithuanian employers have a better understand-
ing and willingness to offer employee ownership
and PS plans in comparison to Latvian and Esto-
nian. The third period could be viewed as espe-
cially conditional because only some research
discusses the effects of the economic/financial
crisis for initiatives of PS and employee owner-
ship plans (Berke-Berga, 2013; Jaakson & Kal-
laste, 2014).

3. SCOPE OF EMPLOYEE FINANCIAL
PARTICIPATION

Accessibility to information on the scope of
employee financial participation is a complex issue.
There are no special registers for companies using PS
or employee ownership plans. However, some surveys
have been done in Estonia and Latvia by academic
researchers (Berke-Berga, 2013; Jaakson & Kallaste,
2014).

Some empirical data are presented in a recent
study on employee financial participation named
“The Promotion of Employee Ownership and Partici-
pation” (Lowitzsch & Hashi, 2014). For the analysis,
the research group used the data of the European
Company Survey (ESC) (the largest company survey
data), CRANET Survey on Human Resource Manag-
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ers (research conducted by a network of universities
in 2010) and the European Working Conditions Sur-
vey (EWSC, 2010).

3.1. EMPLOYEE OWNERSHIP

The research has demonstrated that 5.2 percent
of European companies used ESO plans in 2013
(ESC. CRANET — 19.9%; EWSC — 13.5%). In this
context, the proportion of Baltic companies (ESC —
7.9%) offering similar plans is much greater (Tab. 3).
Lithuanian and Estonian companies offer a relatively
higher number of stock option plans. In this case, it is
necessary to interpret the data critically.

Tab. 3. Proportion of companies offering employee ownership
plans [%]

ESTONIA LATVIA LITHUANIA

2013 ESC: 8.40
2010 Cranet: 10.50
2010 EWCS: 1.17

2013 ESC:  13.90
2010 Cranet: 7.30
2010 EWCS: 0.56

2013 ESC: 1.40
2010 EWCS:  1.00

*ESC covers companies with 10 and more employees

Academic and policy studies explain that similar
data from the European surveys indicate stock option
plans which were left from the privatisation period,
i.e. narrow-based employee ownership plans (Berke-
Berga, 2013a; Jaakson & Kallaste, 2014; Darskuviene
& Vazniokas, 2006). This implication supports the
data from EWSC survey (Tab. 3). Employee owner-
ship plans are known only relatively by a very low
number of employees.

This assumption is supported by the qualitative
research. According to the respondent, employee
ownership is associated with a recent practice of
offering stock options to employees. The respondents
who participated in the qualitative research also
argued that broad-based employee ownership plans
have little popularity in the Baltic countries (inter-
views with EE3, LV1, LV2, LT1, LT3, LT5, LT6, LT7).
This proves earlier findings that previously active
share ownership schemes were closed later in the
Baltic countries (Jaakson & Kallaste, 2014).

A survey by scholars demonstrates that PS with
employees is more common than employee owner-
ship. Based on survey data (2011) that had a sample
of 1000 private organisations, Estonian researchers
Krista Jaakson and Epp Kallaste found that employee
ownership exists only in seven percent (this corre-
sponds to EWSC, Tab. 3) of organisations. According
to the findings, PS plans were offered by 21.3% of

Estonian companies in 2011 (Jaakson & Kallaste,

2014; Kollektiivsed toosuhted, 2011). Latvian schol-

ars have done several motivational studies, analysing

employee attitudes towards some PS and stock
options plans. The survey (2012) results provide a full
motivational picture. The researchers concluded that:

o analysing the factors noted as important by
respondents holding shares in the context of
share ownership, financial benefits of the shares
or dividends and value appreciation were under-
lined,

o the analysis of respondent answers regarding the
purchase options of company shares have dem-
onstrated that the total of 75% of respondents
would buy shares at a 50% discount with
a “freeze" term of three years. Conversely, 78% of
respondents gave a positive answer to the ques-
tion about the acquisition of shares (without a
discount) in the case shareholders were willing to
sell,

o based on the overall results of the survey data,
researcher Berke-Berga concluded that the dis-
tribution of ESO might contribute to higher levels
of employee motivation and productivity (Berke-
Berga, 2013b).

The proportion of companies, offering PS, is sig-
nificantly higher than employee ownership. More
than a half of companies offer PS schemes (mostly
bonuses paid annually for employees) according to
the ESC survey in Lithuania and slightly less in Esto-
nia (Tab. 4). Such proportions are in line with some
earlier studies done in Estonia (Jaakson & Kallaste,
2014; Kollektiivsed toosuhted, 2011).

Tab. 4. Proportion of companies offering PS [%]

ESTONIA LATVIA LITHUANIA

2013 ESC:  42.20
2010 Cranet: 5.30
2010 EWCS: 12.23

2013 ESC:  22.50
2010 EWCS: 9.40

2013 ESC:  55.40
2010 EWCS: 12.52

It must be emphasised that there is some diver-
gence in the survey data. The surveys are often
explained by the formulation of questions and survey
samples (e.g. the Cranet sample excluded companies
with fewer than 200 employees). Another argument is
that the Baltic economies were growing after the
harsh economic crisis when employers revised their
remuneration policies. Certainly, directing profits
together with employees could be much more moti-
vating in this environment.
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4. NATIONAL LEGAL FRAMEWORKS
ON EMPLOYEE FINANCIAL
PARTICIPATION

Considering legal regulation, the Baltic states do
not provide detailed rules on employee financial par-
ticipation except for some supported schemes.
National regulations on employee financial participa-
tion schemes have little density in the Baltic states. In
other words, there are few laws related mostly to
employee ownership plans and no special legislation
on PS (Tab. 5) (Berke-Berga, 2013a; Rimas, 2009;
Lowitzsch, 2014; Jaakson, 2014; Orlova, 2013; Jakab-
sone, 2016).

The Baltic states use the same type of employee
ownership plans. In practice, several employee own-
ership plans are offered to employees or can be pur-
chased from Lithuanian stock exchange markets as
action shares (in public limited liability company),
stock options and non-vested shares.

The main legal problems related to the use
of employee ownership plans according to the quali-
tative research information are listed further
in the text.

Lithuania:

the regulation is outdated; it remained since
the same since the privatisation period. Thus, it
does not respond to the business needs. For
instance, some norms of the Law on Companies
have been applicable for a long time (interview
with LT3, LT4, LT9, LT10);

unspecified eligibility criteria for shares;

existing taxes (social security tax) imposed
on the given shares (interview with LT3);
owners of private a limited liability company are
careful about offering shares to employees
for the management,
the handover of shares in the case the employee
leaves the firm (unclear priority rights; fixing
the market value of the share and other problems)
(interview with LT9, LT4).

Latvia:

the regulation is outdated and does not corre-
spond to business needs (interview with LV1);
unspecified eligibility criteria for shares (inap-
propriate regulations for an employer giving
shares to an employee) (interview with LV3);
according to the Latvian Commercial Law, Lat-
vian companies cannot initiate the comparison
of shares to non-resident companies. The com-

reason of unclear

Tab. 5. Legal and fiscal framework on employee ownership in the Baltic states

ESTONIA

LATVIA

LITHUANIA

The legal framework neither creates nor
prevents incentives for the development
of employee ownership schemes.

Private Companies — Estonian Commercial
Law contains no special rules on ESO
concerning the acquisition, limitations on
the number of shares or issuance

of employee stock for any specific
undertaking; general rules therefore
apply. Some employees still hold shares
purchased during privatisation and thus
have the rights attached to these
securities according to the Commercial
Code and Securities Market Law.

If securities issued by a company are
offered solely to its employees or
managers, the prospectus need not be
made public and registered. Consequently,
employees and management are not
entitled to compensation pursuant to
Article 25 of the Securities Market Law on
losses resulting from the volatility

of acquired securities

In Latvia, employee shares (referred to as
employee stock in the Latvian law) are
currently an object of taxation at the same
tax level as salary plus additional taxes
related to capital gains. Complete
guidelines for implementation of ESO
models are not developed. Laws which
constitute any of ESO types apply only to
personnel shares. Accordingly, the
allocation of shares for the employees

in accordance with local legislation is only
possible in joint-stock companies.

The Law on Personal Income Tax of 2000
clearly marked the moment of gaining
income by holders of employee shares: it
was the moment of redemption when

a resigning holder of employee shares
exchanged them for ordinary voting
shares or sold shares to the issuer against
certain consideration. The given norm
stipulating that employee shares be
taxable upon their transfer remained

in effect until 2010

In Lithuania, no complete guidelines for
implementation of ESO models are
currently developed.

The Law on Companies contains some
special rules on ESO. During capital
increase, companies can issue employee
shares after all shares subscribed at the
time of incorporation have been paid for
(Art. 43, Law on Companies). The Law

on Companies sets no maximum
percentage on new employee shares.
They are not to be distributed among all
employees wishing to purchase them,
except for management. A restriction
period of no longer than three years must
be determined, within which employee
shares can be sold only to other
employees. During this period, employee
shares are not only of limited tradability
but also non-voting, although employee
shares are ordinary shares. The Law of
Companies stipulates that an employee
must pay for subscribed employee shares
before the restriction period for the
transfer of shares expires
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mercial law does not restrict foreign enterprises

to redeem shares in the market or to issue new

shares and award them to their employees (inter-
view with LV1).

Estonia:

o lack of special rules on PS or ESO plans (inter-
view with EE1).

According to respondents, the main problems
are related to eligibility of stock options offered to
employees. Another issue is related to the lack
of special legal schemes in the Estonian case (regula-
tions for employee stock options or other plans), legal
loopholes (outdated regulation, restriction for initia-
tions of stock option plans) or unspecified eligibility
criteria for shares.

The respondents reflected problems related to the
regulation of employee financial participation.
A Lithuanian lawyer (having provided roughly 100
consultations) pointed out several problems:

“The main problem is related to eligibility crite-
ria. For instance, remuneration of shares has to be
done in cash according to the Law on Companies.
Thus, an employee who gets a reward in cash has to
pay 25 percent in cash. This is the gap in the realisa-
tion of this scheme (interview with LT3)”

The following respondent discussed the eligibil-
ity criteria as a Latvian civil servant, emphasising
legal restrictions for some companies. The respond-
ent pointed out:

“The main restriction to the introduction
of employee financial participation in Latvia is due to
inappropriate regulations of
The Commercial Law

employees. For example, employees of Swedbank
branches in Latvia can purchase shares of the parent
Swedbank Company located in its home country
Sweden (interview with LV1)”

The qualitative research data indicates that taxa-
tion in Latvia and Lithuania inhibits the spread
of employee stock options plans (interviews with
LT4, LT5,LV1).

The academic research and studies indicate
the absence of special legal regulation for PS
in the Baltic states. On the other hand, there are no
direct restrictions on employers using PS schemes
(Tab. 6).

Base on the qualitative interview data, Lithuanian
companies mix a stock option plan with employee PS
in the form of paying bonuses. One respondent, chief
advocate of a law firm, reflected as follows:

“We have a client, a company. The client decides
to share the profit after running performance objec-
tives are reached if employees reach strategic aims
they are offered to buy the company’s share. Others
take another option, they have performance objec-
tives interlinked with the motivational system.
The employees can choose the money, ie. “here
and now” or they can get the companies share
and invest [...]. It depends on the type of motivational
systems.”

In the Baltic states, employers are using material
bonuses (intangible benefit guarantees, the ability to
use a company car for private purposes, health insur-
ance, compensation of telephone expenses, additional

Tab. 6. Legal and fiscal framework on PS in the Baltic states

of the Republic of Latvia which

prohibits Latvia’s enterprises to ESTONIA

LATVIA LITHUANIA

obtain their own shares. With

the insufficiently regulated
commercial law, Latvias com-
panies are discriminated when
compared to non-residents,
allowing them to gain privileges
in the market and promote
competitiveness since Latvia’s
legislation allows foreign enter-
prises (registered outside of
Latvia) to introduce EPE The
commercial law does not
restrict foreign enterprises to
redeem shares in the market or
shares
their

to issue
and award them to

new

No special legislation on
PS regarding employees
exists; therefore, there are
neither direct incentives
nor direct restrictions. The
resident company pays
income tax at the rate of
21% (20% starting from
2015) on distributed
profits

There are no legal
limitations or regulations
pertaining to PS. Salaries
may be made dependent
upon company profit
and benefits may be
provided in the form

of premiums or other
forms directly linked

to the profits

of a particular company.
However, all benefits are
subject to a personal
income tax. This reduces
the incentive to provide
additional benefits.
Dividends are not subject
to tax

There is no specific
regulation on sharing
profits. Since companies
pay income tax on
dividends, this is viewed as
an expensive method

of profit distribution;
therefore, priority is given
to share buyback schemes.
Employee monetary
incentive schemes used

in companies include
payments of premiums
and bonuses
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holidays, etc. and a bonus (interview with EE1, EE2,
LV1, LV3, LT).

5. NEW SUPPORTIVE POLICY
INITIATIVES

In the Baltic states, the new supportive regulation
for employee ownership was initiated in 2011 (Esto-
nia) and 2015-2016 (Latvia and Lithuania). These
initiatives indicate new favourable attitudes condi-
tioned by economic interest of some employer groups.

The qualitative research specifies that new legis-
lative initiatives have been caused by active involve-
of lobbying organisations (i.e. Latvian
Confederation of Employers, lobbyist acting
for Scandinavian banks in Lithuania, representatives
of so-called start-ups companies). The policy prob-
lems raised by a stakeholder got a late support from
institutions (Ministries of Finance
in Lithuania and Latvia and Central Bank
of the Republic of Lithuania) (interviews with LV1,
LV2,LT1, LT2, LT3, LT5, LT6).

Problems related to the policy supporting
employee financial participation:

o thelack of special rules on PS or ESO plans,
o in the Baltic states, tax legislation and ESO mod-
els (in this case, the only plans of personnel

ment

government

shares) have no tax benefits (i.e. tax advantages

for ESO),

o the lack of support for awareness raising initia-
which could be possibly initiated
by the employee or/and employer organisations)

(interviews with LV1, LV2, LT1, LT2, LT3, LTS5,

LTe, EE1).

In the Baltics, ESO supportive policy was directed
on issues related to taxation and social security con-
tributions. Firstly, it is necessary to point out that the
Baltic states do not have a lengthy tradition of tax
initiatives for the promotion of ESO compared to
Western countries. The analyses of fiscal initiatives
indicate that in the Baltic states, there were several
such initiatives (Tab. 7).

In Latvia and Lithuania, new supportive policy
initiatives started on the development of employee
ownership schemes in 2014 and 2016.

tives

5.1. LATVIA

In Latvia, the Ministry of Finance with social
partners (the Confederation of Latvian Employers)
and several trade unions established a group respon-
sible for the introduction of employee financial par-
ticipation in Latvia. The proposed solutions did not
precondition the EPF implementation. The institu-
tional group did not finish its work due to the eco-
nomic and financial crisis in 2008. The policy agenda
was changed due to the volatile economic environ-

Tab. 7. Policy measures supporting employee financial participation in the Baltic states

ESTONIA

LATVIA

LITHUANIA

Taxing of stock options changed

in 2011 and the Tax and Customs
Board has specified the terms in
2013. In general, selling employer
shares at a lower than market price
to employees is considered a fringe
benefit subject to social and income
tax. ESO is not explicitly incentivised,
and if the transaction takes place
below the market price, it is
considered as a part

of compensation and is taxed

as such

In 2010, the Latvian Personal Income Tax
Law was supplemented with the rule

on taxation of capital income, while

the reference to employee shares was
omitted. Therefore, the time when
employee shares should be considered as
income liable to tax became unclear.

The current version of the Law provides

a clear and unequivocal answer that
shares received on the privileged basis
constitute the labour income of an
employee and are therefore taxable

the same way as a salary.

New labour taxation rules (as well as rules
on tax exemption) enforced in Latvia

in 2013 allow employees acquire shares
of their enterprise free of charge or at

a discount. Currently, the amendments

in the Law on Income Tax are attributed
to foreign enterprises

Taxing stock options was changed
in 2015 (Rules of the State Social
Insurance Fund Budget Formation
and Implementation,

the government resolution).
According to regulations in effect
since 2015, employee stock
options are tax-exempt

for employers if the granting
period is at least three years

(i.e. the right to shares is granted
after the three years period)
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ment. The circumstances changed after six years
when the question of employee financial participation
reappeared in policy discussions (interview with
LT3).

The Cabinet of Ministers started a debate about
employee participation while discussing the Business
Environment Action Plan for 2014-2015 (Rikojums...,
2014). This issue had not disappeared from the policy
agenda. A new working group was created in the
Ministry of Justice and involved advocates, members
of an employer association and a government repre-
sentative). The working group discussed the loop-
holes in the current legal framework on employee
ownership and is decided that it is necessary to
develop current stock options and work on new plans.
The working group discussed the amendments to the
Latvian Commercial Law prepared by the Ministry
of Justice. The members of the working group stressed
the importance of employee stock options as an effec-
tive instrument of human resource management.
According to the qualitative research data, Latvian
labour unions took a neutral stand in the discussion.
The respondent took such a position on the argument
that planned amendments were not related to
employee participation in decision-making (in con-
trol) at a company level (interview with LV3).

5.2. LITHUANIA

In Lithuania, the government initiated a working
group on the revision of the Law on Companies.
According to the respondent from the Ministry
of Economy, a new revision of employee shares was
initiated as one of agenda questions (interview with
LT2). Others pointed out that this legislative initiative
was influenced by business lobbying groups (inter-
view with LT4). The working group was initiated by
the Ministry of Economy, the Ministry of Finance
and the Central Bank of the Republic of Lithuania.
According to the report on the analysis of the regula-
tory impact, the importance of employee stock
options may be viewed as an effective human resource
management instrument for increasing motivation
and forming loyalty towards the company (Seimas
of Republic of Lithuania, 2015). It is worth mention-
ing that the working group does not have a related
new legislative initiative with ideas of employee
involvement in control or the decision-making pro-
cess at a company level. Employee motivation
and loyalty were the main arguments in the discus-
sions (interview with LT1, LT2, LT10).

New amendments or, more precisely, two
schemes have been introduced (for limited liability
companies):

o an individual employee stock ownership plan
(employee action option plan. In comparison to
the current regulation, employers will be able to
hand over shares gratuitously);

o PS scheme or, more precisely, share-based PS
(company profit can be transferred to employee
shares) (Seimas of Republic of Lithuania, 2015).
In general, the new policy for supporting

employee financial participation has been renewed in
Latvia and Lithuania. It started recently with the revi-
sion of the legislative framework that remained
unchanged since the privatisation period. The revi-
sion of the Law on Companies was driven by the
business interest (to have a new effective human
resource management tool or to transfer employee
share plans from parent companies in Western coun-
tries to subsidiaries in the Baltic states) to introduce
(or revise in the case of Lithuania) new ESO plans. In
the two Baltic countries, special working groups
(with  delegated members from ministries
and experts) started working on new initiatives.
The working groups (most of the members) generally
supported the idea of a special framework for ESO
and financial participation. This is indicated in docu-
ments (minutes), interview data and the new draft
law. Generally, the process started successfully, but
fiscal frameworks must be balanced.

CONCLUSIONS

According to the qualitative research data,
the ESO concept has limited awareness in the Baltic
states. The respondents pointed out several general
reasons (except for a legal framework and promotive
tax initiatives), limiting the use of ESO:

o thelack of information about benefits,

o conservative business cultures and non-innova-
tive human resource managing practices,

 indifference of trade unions and, partly, employee
organisations,

o the domination of Scandinavian investment,
organisational cultures and human resource
practices. This reason was reflected differently.
A part of respondents saw Scandinavian corpora-
tions as a driving force. For others, Scandinavian
human resource management models and prac-
tices seemed to be limited. The lack of informa-
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tion was indicated by the respondents
as the main factor limiting awareness about
employee financial participation.

According to the results, the Baltic states do not
provide detailed rules on employee financial partici-
pation except for some supported schemes. However,
comparisons regulations
on employee financial participation schemes showed
little density. In other words, there were few laws
related mostly to employee ownership plans and no
special legislation on PS. The Baltic states use
the same type of employee ownership plans. In prac-
tice, several employee ownership plans are offered to
employees or can be purchased from Lithuanian
stock exchange markets, including action shares
(in a public limited liability company), stock options
and non-vested shares. As reflected by respondents,
the main problems are related to eligibility of stock
options by employees. Another problem is related to
the lack (Estonian case) of special legal schemes
(the regulation for employee stock options or another
plan), legal loopholes (outdated regulation, restric-
tion for initiations of stock option plans) or unspeci-
fied eligibility criteria for shares.

In the Baltic states, the new supportive regulation
for employee ownership was initiated in 2011 (Esto-
nia) and 2015-2016 (Latvia and Lithuania). These
initiatives indicate new favourable attitudes condi-
tioned by economic interest of some employer groups.
The qualitative research specifies that new legislative
initiatives have been caused by active involvement
of lobbying organisations (i.e. the Latvian Confedera-
tion of Employers, a lobbyist acting for Scandinavian
banks in Lithuania, representatives of so-called start-
up companies). The policy problems raised by stake-
holders received late support from government
institutions. Problems related to the policy support-
ing employee financial participation:

« thelack of special rules on PS or ESO plans,

o in the Baltic states, tax legislation and ESO mod-
els (in this case, the only plans of personnel
shares) have no tax benefits (i.e. tax advantages
for ESO),

o the lack of support for awareness raising initia-

which could be possibly initiated

by the employee or/and employer organisations.

across the national

tives,
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LEARNING ORIENTATION IN NURSING
HOMES IN POLAND

JOANNA EJDYS, DAINORA GEDVILAITE

ABSTRACT

As a major challenge of a social, economic, and institutional nature, the phenomenon
of population ageing is the basis for concern in terms of the direction of further socio-
economic development. By the year 2050, the number of older people around
the world will amount to more than 2 billion, constituting 22% of the total population.
Over 75, people are faced with increased risk of disability (physical and mental), which
can deprive of independent existence. The welfare system will not only have to meet
the growing demand for nursing homes, but also the increasing requirements
for the safety and quality of services. The innovation of nursing homes will be
conditional on the learning of the units of this sector. The scientific goal of the pursued
study was to evaluate the influence of learning orientation on the innovation of nursing
homes in Poland. Learning orientation has been the subject of the Author’s interest
in the context of four constructs: (i) commitment to learning, (ii) shared vision, (iii)
open-mindedness, and (iv) intra-organisational knowledge sharing. The article
presents the results of a quantitative research conducted on a sample of 169 nursing
homes in Poland. The study aimed to examine relationships between the four
constructs of learning orientation and organisational innovativeness of nursing homes
in Poland. The regression model confirmed the existing statistically significant positive
relationship between open-mindedness and organisational innovativeness.
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INTRODUCTION

from 841 million people in 2013 to more than 2 bil-

The processes related to ageing (greying) popula-
tion are among of the most important short to mid-
term challenges all over the world. The share of older
people (+65) in Poland increased from 10.2 per cent
in 1990 to 16.0 per cent in 2015 (Central Statistical
Office (CSO), 2016). Globally, the number of older
people (over 60) is expected to more than double,

lion in 2050, representing 22% of the population
(United Nations, 2017; Bloom, Canning & Fink,
2011). The projected population in three main age
groups in 2050 in Poland (Tab. 1) shows that
the number of people above the age 65 will increase
from 6071 in 2015 to 11097 thousand in 2050, repre-
senting an increase of over 83%. In the population
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Tab. 1. Population projection by biological age groups (in thousands)

POPULATION BY AGE GROUP
YEAR ToTAL
0-14 YEARS 15-64 >65 YEARS >85 YEARS
2015 5728 26620 6071 1560 38419
2050 4120 18733 11097 3537 33951

Source: elaborated by the author based on (CSO, 2017).

structure, the share of people over 65 will increase
from 16.0% in 2015 to 33.0% in 2050.

In the population age structure, the population
older than 85 plays a special role. At this age, the
deteriorating physical condition reduces the ability to
independently function in the society. As ageing
progresses, older people find it increasingly more
difficult to independently meet their basic needs.
The global phenomenon of population ageing results
in greater numbers of older people in need of care,
while possibilities of family care are simultaneously
decreasing. Europe has about 60% of people aged 75
and older with limitations in their daily activities
(Organisation ~ for  Economic  Co-operation
and Development (OECD), 2013).

The processes associated with the ageing popula-
tion will result in a steady increase in the interest for
long-term care services, such as nursing home. Resi-
dential care refers to the services of care and social
support, provided in supported living arrangements
(OECD, 2008, p. 1). On the one hand, the growing
interest in the care provided by nursing homes (resi-
dential care) results from lengthening duration of life
and is also accompanied by the extended presence in
the labour market, which often prevents children
from taking care of their parents. On the other hand,
the increasing demand for residential care services
will arise because globally, as little as 40 per cent
of older people live independently, i.e. alone or with
their spouse only (United Nations, 2013). Lonely
existence of older people is a common occurrence
and constitutes a serious social problem. It requires
the development of a variety of care measures
in the form of institutionalised social welfare.

Considering the projected dynamics of changes
in the population structure, the availability of places
in nursing homes indicates a significant gap in this
area. The availability of vacancies in nursing homes is
much lower than the existing demand. Only Lithuania
stands out in terms of the availability of vacancies
in nursing homes with are as many as 66 vacancies
per every 100 people over 65 years of age. The coun-
tries with the lowest coefficient of vacancies in resi-

dential care facilities include Bulgaria (0.32 per 100
people over 65 years of age) and Romania (0.79).
In Poland, the analysed ratio amounts to 1.66 (Euro-
stat database, 2014).

In Poland, for more than 78 thousand available
vacancies in nursing homes, around 10 thousand new
pensioners are accepted every year. A queue amounts
to an average of 7 thousand pensioners annually.
Considering the functions performed by the social
welfare homes in Poland and their types, 30% of the
total number of vacancies available in social assis-
tance institutions is allotted for the elderly aged over
65.

The growing demand for nursing homes will led
to growing expectations connected with the quality of
such services and increasing requirements for long-
term care services from the perspective of a family
paying for such services (Ejdys, 2017). The need to
ensure high-quality care for the older people (high-
quality, long-term care) is associated with several
in this regard, reported widely
in the media. Many national reports, individual
research and survey results confirm the poor quality
of services (Capitman et al, 2005; OECD, 2013;
Kautsch et al., 2017).

The requirements of today’s generation of “baby
boomers” are much higher than those of their par-
ents. Particular attention is given to such qualities
of the care system for the older people as ensuring
independence, autonomy, and privacy. In addition,
a modern system of care for the older people should
be characterised by the ability to create a culture
focused on improving the quality of services, market
orientation manifested in the customisation of ser-
vices according to expectations,
the involvement of older people in the process
of service improvement, providing security to pen-
sioners. The processes of service improvement should
be focused on three areas: workforce, living environ-
ment, and assistive technologies (OECD, 2013;
Halicka, 2016). Establishing such a system requires
the adoption at the unit level of learning orientation

irregularities

customer
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conditioning the development of innovative pro-
cesses.

The next part of the study presents the theoretical
assumptions of learning orientation as the primary
determinant of improving the innovativeness of pro-
cesses and services. At the same time, the results
of previous studies were pointed out, proving a sig-
nificant correlation between innovation and learning
orientation.

1. LITERATURE REVIEW

The term “learning orientation” is often identi-
fied in the literature with the terms “learning organi-
sation”, and “organisational learning” According to
the author, despite the very frequent synonymous
treatment of these terms, each of them should be
considered in a different context (Fig. 1).

Concept

Learning orientation

What are the rules?

State

Learning
organization

Who we are?

Process

Organizational
learning

How to do it?

Fig. 1. Differences between “learning orientation”, “learning
organisation”, and “organisational learning”

The most general term that reflects the concep-
tual level is the notion of “learning orientation”
According to the Sinkula et al., learning orientation is
a set of organisational values which influence
an organisation’s disposition to create and utilize
knowledge and the degree to which proactive learn-
ing appears (Sinkula, Baker & Noordewier, 1997).
The system of values adopted in the organisation also
reflects the organisational culture, representing
a system of values, norms and behaviours relating to
the sphere of interpersonal contacts within the com-
pany itself or its surroundings. In the broad terms,
learning orientation is the way an organisation
together  with  learning
of the organisation and the entire environment. In the

<« »
learns”, members

era of a turbulent and unpredictable environment, it
is difficult to imagine that the learning orientation
would solely address the interior of the organisation.
A prerequisite of this orientation is being open to
the surroundings to acquire, disseminate and share
knowledge.

“Organisational learning” is the second term
presented in Fig. 3. It refers to the process approach,
ensuring the transition from the conceptual to the
organisational Individual
of the organisation must answer the question of how
to implement the principles of learning orientation
in their organisation. One way is to use the process

level. members

approach. In such context, organisational learning is
an important and basic organisational process,
through which information and knowledge can be
processed and the attributes, behaviours, capabilities,
and performance of an organisation can be changed
(Cohen & Levinthal, 1990). Organisational learning
consists of a series of subprocesses, such as knowledge
acquisition, knowledge sharing, and knowledge utili-
sation (Nevis, Dibella & Gould, 1995). These pro-
cesses may also be considered from the perspective
of a member of an organisation in a network of con-
nections (Hu, 2014).

Formation of a learning organisation is a tangible
result of the use of the process approach encompass-
ing organisational learning. At this level, a measure-
ment should be performed allowing to answer
the following questions: What is the level of maturity
of our learning organisation? To what extent have
the principles of learning orientation and organisa-
tional learning processes been adopted and in what
has the organisation succeeded? Greater interest
in the concept of the learning organisation was stimu-
lated by the book The Fifth Discipline: The Art
And Practice of the Learning Organisation authored
by the Peter Senge and published in 1990 (Senge,
2006).

Despite the seemingly easy distinction between
the three analysed concepts, the differences between
them often become blurred and are even used inter-
changeably. Many authors see the same relationships
between the “learning  organisation”
and “organisational learning” as opposites. For some,
organisational learning is seen as an element

terms

and aspect of a learning organisation (Ortenblad,
2002), and for others, a learning organisation is seen
as a special case, the result of the implementation
of organisational learning (Easterby-Smith, 1997;
Ortenblad, 2001). According to Ortenblad, organisa-
tional learning is one of the four components
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Tab. 2. Different understating of the constructs of “learning orientation”,

the perspective of value, process and act

” o

organisational learning” and “learning organisation” from

LEARNING ORIENTATION

ORGANISATIONAL LEARNING

LEARNING ORGANISATION

a set of organisational values which
influence an organisation’s propensity to
create and use knowledge, and the degree
to which proactive learning occurs (Sinkula
etal., 1997)

learning-oriented values are manifested
in a firm’s behaviour and processes

of knowledge acquisition, creation,

and transfer (Gavin, 1993)

the organisation-wide activity of creating
and using knowledge to enhance
competitive advantage (Calantone,
Cavusgil & Zhao, 2002)

a set of values that stimulate
organisational members to engage
in knowledge creation and sharing
activities (Liu, Luo & Shi, 2002)

as a cultural aspect that emphasises

the process of improving insights,
knowledge, and understanding to improve
organisational performance and customer
value (Nasution, Mavondo, Matanda

& Ndubisi, 2011)

organisational learning occurs when
members of the organisation act

as learning agents for the organisation,
responding to internal and external
changes (Argyris & Schon, 1978)

the process through which information
and knowledge can be processed

and the attributes, behaviours,
capabilities, and performance

of an organisation can be changed (Cohen
& Leventhal, 1990)

can be considered as a process of change
in thought and action both shared

and individually, which is affected

by the organisation of the institution
(Vera & Crossan, 2004)

is an attempt to develop structures and
systems that make large organisations
more adaptable and responsive to change
(Alas, Zernand-Vilson & Vadi, 2012)

embraces the concept of knowledge
creation (Begona Lloria & Moreno-Luzon,
2014)

has a meaning that emphasises an
individual, individual development
and active learning, and aims to use
the results of this process to have
an advantage over its rivals
(Somunoglu et al., 2012)

the idea which consists of four categories:
learning at work, organisational learning,
climate for learning, learning structure
(Ortenblad, 2013)

is an institution in which information is
created, transferred, and the behaviours
of the workers are shaped based

on the knowledge obtained

(Oneren, 2008)

represents a process having a set

of stages; it is stated that the structure

of the learning organisation emerges only
once these stages are passed

(Somunoglu et al., 2012)

of a learning organisation. Among the other compo-
nents, the author included learning at work, the cli-
mate for learning, and the learning structure.
Despite a considerably easy distinction between
the three analysed concepts in theoretical and termi-
nological fields, it appears they are often treated
interchangeably, and the differences between them
are blurred (Tab. 2). Unless there is a rather clear
distinction between the terms “learning orientation”
and “organisational learning”, then at the most opera-
tional level, “learning organisation” often includes
elements of both organisational
culture, processes and concrete
actions. For this reason, measuring

ing organisation” at the level of constructs, one can
observe many common elements (Tab. 3).

However, a closer analysis of the two concepts
shows a different level of operationalisation, particu-
larly when it comes to the moment of measuring their
level of implementation or application. The concept
of “learning orientation” is more general and empha-
sises a set of principles and values favourable
to the creation of a general climate oriented to learn-
ing. In contrast, the concept of “learning organisa-
tion” refers more to particular solutions and best

Tab. 3. Comparison of the two concepts at the construct level

the level of maturity of a “learning
organisation” is very difficult and

LEARNING ORIENTATION
(CALANTONE ET AL., 2002)

LEARNING ORGANISATION
(ORTENBLAD, 2013)

only seemingly easy, and it turns

commitment to learning

climate for learning

out that it is easier to indirectly <hared vision

learning at work

measure the learning orientation.

open-mindedness

organisational learning

the  concepts
“learning orientation” and “learn-

Comparing

Intra-organisational knowledge sharing

learning structure
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Tab. 4. Methodological approach in the two concepts

CHARACTERISTICS

LEARNING ORIENTATION

LEARNING ORGANISATION

Level of generalisation generic detailed
Application level branch/sector organisation
Research methods quantitative qualitative

Research tools

survey (CATI, CAWI)

case study, interview

Tab. 5. Learning orientation and innovation as a research object

-radical innovation

AUTHOR(S) EXAMINED RELATIONSHIPS | COUNTRY BRANCH SAMPLE FINDINGS
X . . Learning orientation influences firm
Learning orientation- . i .
. . manufacturing innovativeness
(Calantone et al., | innovativeness . . . .
X . . us and service 187 | Positive relationship between
2002) Learning orientation- . . . . . .
industries learning orientation and firm
performance
performance
Learning orientation- Positive relation between learning
(Nasution et al., innovativeness . orientation and innovation
X . . Indonesia Hotels 231 L . .
2011) Learning orientation- Positive relation between learning
customer value orientation and customer value
. Learning orientation- . Cross-sectional Learning orientation has a positive
(Li et al., 2010) ) . China 351 | | . X
product innovation samples impact product innovation
. X X X Learning orientation has an
(Kaya & Patton, Learning orientation- Cross-sectional ) i }
) . Turkey 135 | important effect on innovation
2011) innovation performance samples
performance
(Pesamaa, X i X Learning orientation should be
Learning-orientation- R .
Shoham, L Healthcare considered for understanding
. X organisational Israel X 395 L. .
Wincent & Ruvio, | . industry effective innovativeness work for
innovativeness . . .
2013) competitive service delivery
Learning orientation- . )
. . . . Moderating the role of learning
(Salge & Vera, innovative Public hospital . X . . .
. X X UK i 153 | orientation to innovative activity
2012) Learning orientation- services i X .
X ) and public service quality
service quality
(Laukkanen, Learning orientation- Learning orientation can be seen to
Nagy, Hirvonen, brand performance Hungary, Cross-sectional 1130 offer tools to enhance performance
Reijonen & Learning orientation- Finland samples both in transitional and in mature
Pasanen, 2013) market performance markets
. ) . Statistically significant positive
Learning orientation — ) . . ) .
. L Residential relationships between learning
(Ejdys, 2015) organizational Poland . 115 . K i i
) . care units orientation and innovativeness were
innovativeness .
not confirmed
. . . X . Learning orientation
. . Learning orientation-firm Public . i
(Tajeddini, 2016) Iran o 127 | and innovativeness leads to better
performance organisation i L
public organisation performance
Learning orientation . . X
. ) . . X Learning orientation has a stronger
(Sheng & Chien, -incremental innovation . High-tech i . .
. k R Taiwan . 200 | effect on incremental innovation
2016) Learning orientation industry

than on radical innovation

Source: elaborated by the author based on (Ejdys, 2014).
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practices used at the level of the organisation. There-
fore, an attempt to measure both concepts requires
a different methodological approach (Tab. 4).

Considering the author’s matter of interest, asso-
ciated with the exploration of relationships between
the term “learning orientation” and innovation
of a chosen sector, understanding of the term “learn-
ing orientation” and the scope of previous studies in
this area were subjected to detailed analysis.

According to Calantone, Cavusgil and Zhao,
the construct of learning orientation has been con-
ceptualised into (i) commitment to learning, (ii)
shared vision, (iii) open-mindedness, and (iv) intra-
organisational knowledge sharing (Calantone et al.,
2002; Kaya & Patton, 2011; Li, Guo, Yi & Liu, 2010;
Narver & Slater, 1990; Nasution et al., 2011; Wang,
2008). Commitment to learning means the extent to
which the organisation promotes and assigns a value
to the learning process, and the created climate for
learning. Commitment to learning is a part of a long-
term strategy rather than a single action. Shared
vision means the focus of the entire organisation on
learning, and not only its selected members. Open-
mindedness is a tendency for evaluation and assess-
ment of routine activities/behaviours and rewarding
new ideas while accepting and learning from mis-
takes. Intra-organisational knowledge sharing is
the ability to develop mechanisms, policies, behav-
iours enabling the spreading of learning principles
between all units of the organisation.

One of the most important features of learning-
oriented firms is that they can anticipate environ-
mental and market changes and undertake
the necessary changes if required (Calantone et al.,
2002). A learning orientation may also be define as
a process of information accumulation, information
shared interpretation that
increases both individual and organisational effec-
tiveness due to the direct impact on the results (Kaya
& Patton, 2011).

A systematic study of the relationship between
learning orientation and firm innovation has not
been carried out for two reasons (Calantone et al.,
2002). According to Calantone et al., first, there is no
consensus on how to define and operationalise
the learning orientation construct. Second, the role
oflearning orientation in firm innovativeness remains
unclear. Learning orientation in relation to the inno-
vation was the object of research in the context:
innovativeness, product innovation, firms perfor-
mance, service quality and customer value (Ejdys,
2014). The results of the literature review on the rela-

dissemination and

tionship between learning orientation and innovation
are presented in Tab. 5.

The conducted literature review confirmed that
learning orientation is crucial factor for innovation
and performance. The existing positive relationship
between learning orientation and the innovation of
the companies were proved.

Research on the relationship between learning
orientation and innovation concern many sectors of
both the productive and services sectors. As claimed
by Ortenblad, all types of organisation can and should
become learning organisations (Ortenblad, 2013),
which means that they should be learning-oriented
organisations.

Considering the need for the required changes of
both the quantitative and qualitative
in the care sector for the older people, the research on
learning orientation seems to be justified.

nature

2. METHODOLOGY
OF THE RESEARCH

2.1. DATA

The data used to test the hypothesis was gathered
from 169 nursing homes in Poland. The question-
naire was sent to a total number of 804 nursing homes
in Poland. The rate of return was at the level of 21%.
The surveyed nursing homes with a total number of
16958 beds, represent 21.1% of all available beds in
nursing homes in Poland (78793).

All nursing homes offer living and nursing ser-
vices to their residents. Among all 169 surveyed units,
1.2 per cent were micro companies (1-9 employees),
38.5 per cent — small sized companies (10-49 work-
ers), and 58.0 per cent — medium firms (50-249
workers) and 2.4 per cent were big enterprises (more
than 250 workers) (Tab. 6).

According to the type of geographic market,
surveyed residential care was represented in 13.6 per

Tab. 6. Profile of the nursing homes by the number of workers

COMPANY SIZE FREQUENCY PERCENTAGE
1-9 workers 2 1.2
10-49 workers 65 38.5
50-249 workers 98 58.0
>250 workers 4 2.4
Total 169 100.0
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cent of municipal units, 54.4 per cent of district units
and 32.0 per cent of regional units (Tab. 7).

Tab. 7. Profile of the nursing homes by geographic market

TERRITORIAL EXTENT FREQUENCY PERCENTAGE
Local (municipal) 23 13.6
District (poviat) 92 54.4
Province 54 32.0
Total 169 100.0

Tab. 8. Constructs and measurement items

2.2. MEASURES

In this study, the survey method was used to col-
lect data. The questionnaire, conducted based on
confidentiality, was distributed between January 2015
and May 2015. All constructs were measured using
a seven-point Likert scale to access the degree, to
which the respondents agreed or disagreed with each
of the items (1=totally disagree to 7=totally agree)
(Ejdys, 2014; Ejdys, 2017).

Due to the fact, that the examined constructs
(“learning orientation” and “innovativeness”) are

ITEM DESCRIPTION

COMMITMENT TO LEARNING

C1 The basic values of this organisation include learning as a key to improvement
c2 The sense around here is that residential care employee learning is an investment, not an expense
Cc3 Learning in my organisation is seen as a key commodity necessary to guarantee organisational survival

SHARED VISION

V1 There is a commonality of goals in our organisation
V2 All employees of residential care are committed to the goals of this organisation
V3 Employees view themselves as partners in charting the direction of the organisation

OPEN-MINDEDNESS

01 We are not afraid to reflect critically on the shared assumptions we have made about our customers

02 Cooperation w_ith the R&D sector and the higher education are the basic source of knowledge about new solutions, methods
and technologies

03 Personnel in this enterprise realises that the very way they perceive the marketplace must be continually questioned

o4 The organisation interprets information received from residents without any negative attitude

05 We continually judge the quality of our decisions and activities taken over time

06 Management appreciates and rewards new ideas offered by employees

INTRA-ORGANISATIONAL KNOWLEDGE SHARING

IKS1 | There is a good deal of organisational conversation that keeps alive the lessons learned from history

IKS2 | We always analyse unsuccessful organisational endeavours from the past and communicate them widely

IKS3 | We have specific mechanisms for sharing lessons learned from organisational activities among departments (units, teams)

IKS4 | Top management repeatedly emphasises the importance of knowledge sharing in our company

IKS5 | We put little effort in sharing lessons and experiences

ORGANISATIONAL INNOVATIVENESS

development of new solutions

11 Organisation is characterised by a higher level of innovation than other residential care

12 Organisation is characterised by a higher level of quality delivered services than other foreign residential care

13 Organisation is characterised by the rapid process of innovation implementation

14 Members of the organisation are encouraged to think and behave in an original and innovative

15 New technologies determine the competitive advantage of our organisation

16 External environment is the main source of technological innovation

17 The organisation cooperates very closely with other stakeholders (medical sector, research institutions) in research and

18 The development of new technology in the residential care unit is relatively faster than in other units

Source: elaborated by the author based on (Calantone et al., 2002; Kaya & Patton, 2011; Li et al., 2010; Narver & Slater, 1990; Nasution et al., 2011; Wang,

2008).
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Tab. 9. Cronbach’s alpha, means and standard deviations

The obtained results indicate
that in the examined sector for

CONSTRUCTS ALPHA Mean | STANDARD the care of the older people, ele-
DEVIATION . . . .

ments indicating the commitment

Commitment to learning (C) 0.825 5.63 1.06 to learning were evaluated rela-
Shared vision (V) 0.858 5.71 0.97 tively highly. This is due to
Open-mindedness (0) 0.806 5.47 0.88 the specific nature of the sector, in
Intra-organisational knowledge sharing (IKS) 0.868 5.49 0.96 which a s1gn1ﬁcant part of
Organisational innovativeness (1) 0.914 4.25 1.11 the workforce are people with

latent variables, the need emerged to adopt direct
measures. Based on the literature review (Calantone
et al., 2002; Kaya & Patton, 2011; Li et al., 2010;
Narver & Slater, 1990; Nasution et al., 2011; Wang,
2008), the author adopted 17 items measuring learn-
ing orientation and 8 items measuring innovativeness
(Tab. 8).

The Cronbach’s alpha coeflicients of the con-
structs (ranging from 0.806 to 0.14) were used
(Tab. 9). The author used the average score of meas-
ures of each construct for further analysis.

3. ANALYSIS AND RESULTS

Among the analysed characteristics (constructs)
concerning the measurement of learning orientation,
the ones that were rated most highly were the ele-
ments connected with shared vision (5.71) and com-
mitment to learning (5.63). The relatively low-rating
was given to open-mindedness (5.47) and intra-
organisational knowledge sharing (5.49) (Fig. 2).

6.0

medical training (nurses) or per-
sons who formerly worked in
the medical sector (orderlies,
midwives and nurses). The older people get gradually
educated by participating in various training courses,
specialised courses or postgraduate programs.
The research has shown that such organisations shape
their organisational culture, which is favourable to
learning of individual members. Similarly, the ele-
ment of a shared vision has been assessed at a high
level, pointing to the fact that in the surveyed organi-
sations, the employee participation in the shaping of
the future development direction is important
and employees are actively involved in the setting of
strategic objectives of the organisation.

Significantly lower scores of opened mindedness
confirm the need to improve openness to change
and rewarding of new ideas and
At the same time, more attention must be given to
communication with residents who are a source of
knowledge about possible improvements, weaknesses
or corrections. Residents are usually mentally fit but
have physical disabilities. They are keen observers
and the “reviewers” of the conditions at the facility.
The feature of openness is also frequently associated
with the culture of tolerance for mistakes and learn-
ing from mistakes. However, the sector of care for

solutions.
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Fig. 2. Average rating of learning orientation and innovativeness
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Fig. 3. Average rating of learning orientation items

the elderly must be careful with this type of policy,
especially when it comes to taking care of people as
even a small mistake can result in irreversible conse-
quences.

The relatively low score obtained for intra-
organisational knowledge sharing, indicates the need
to develop mechanisms related to sharing knowledge
and experience within the organisation. It is advisable
to build interdisciplinary teams which would jointly
solve the emerging problems, often of socio-psycho-
logical nature.

Fig. 3 presents the obtained mean scores of evalu-
ations for individual characteristics (items) within
the constructs of learning orientation.

The commitment to learning had relatively
the lowest evaluation result, indicating the fact
that the learning processes guarantee the survival
of an organisation (C3). This result can be explained
by the surplus of demand over supply of care services
for the older people. Still, the annual number of peo-
ple waiting for placement in a nursing home is twice
as high as the number of vacancies. However,
in alonger term, it should be expected that this factor
will become even more important together with
the increasing expectations and requirements of cus-
tomers.

6.2
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The analysis of the shared vision (V) construct
shows that while common organisation goals are
highly valued in the surveyed organisations,
the involvement of employees in the development
of common goals (V2) and the setting of strategic
development directions (V3) have a distinctly lower
score.

Within the construct of open-mindedness,
the surveyed units gave a relatively low score to the
cooperation with the R&D sector and universities as
a source of new approaches, methods and technolo-
gies (02). Unfortunately, the conducted study does
not indicate the cause of the result as it remains
unknown whether the surveyed units did not cooper-
ate with the R&D sector at all or the cooperation with
unsatisfactory.

Within the construct of intra-organisational
knowledge sharing, the surveyed units gave the low-
est score to the practice allowing for learning from
the past (IKS1) and having specific mechanisms for
knowledge sharing between the cells or units (IKS3).

Tab. 10 shows a significant correlation between
the learning orientation constructs. Analysing the
existing correlations between the constructs of learn-
ing orientation and organisational innovativeness, we
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Volume 9 e Issue 3 ¢ 2017

INTRA-ORGANISA-
COMMITMENT OPEN-MINDEDNESS ORGANISATIONAL
SHARED VISION (V) TIONAL KNOWLEDGE
TO LEARNING (C) (0) INNOVATIVENESS (1)
SHARING (IKS)
COMMITMENT
TO LEARNING (C) 1.000
SHARED VISION (V) 0.596** 1.000
OPEN-MINDEDNESS (O) 0.695%* 0.698** 1.000
INTRA-ORGANISATIONAL wx % wx
KNOWLEDGE SHARING (IKS) 0.644 0652 0.768 1.000
ORGANISATIONAL 0.363%* 0.420%* 0.568** 0.442%* 1.000
INNOVATIVENESS (1)
** Correlation is significant at the level of 0.01 (bilaterally).
Tab. 11. Results of Multiple Regression Analysis
UNSTANDARDISED STANDARDISED
COEFFICIENT COEFFICIENT T-VALUE P-VALUE
B STANDARD ERROR BETA
Fixed 0.315 0.481 0.656 0.513
Commitment
) -0.082 0.097 -0.078 -0.838 0.403
to learning (C)
Shared vision (V) 0.066 0.107 0.057 0.611 0.542
Open-mindedness (O) 0.712 0.146 0.567 4.896 0.000
Intra-organisational
Rk 0.022 0.122 0.019 0.184 0.854
knowledge sharing (IKS)
F 19.898
p 0.000

Dependent variable: organisational innovativeness (1)

Predictors: SE — staff engagement

can see that the strongest influence is exerted by
the open-mindedness construct (0.568).

Tab. 11 reports the results of the follow-up
regression analysis, in particular, the beta coefficients
for the parameters. In the regression model, which
analyses the simultaneous effect of four constructs of
learning orientation on variable organisational inno-
vativeness, only the relation between opened mind-
edness (O) and organisational innovativeness (I) is
statistically significant (p<0.05).

CONCLUSIONS

The study aimed to examine relationships
between four construct of learning orientation: com-
mitment to learning, shared vision, open-minded-
ness, intra-organisational knowledge sharing
and organisational innovativeness of nursing homes

in Poland. Regression model confirmed the existing
statistically significant positive relationship between
open-mindedness and organisational innovativeness.
Understanding the term open-mindedness
within the context of old age residential care, services
cannot be limited to the features assigned to employ-
ees. Residents must also be the source of this open-
ness (open-mindedness). It is inextricably linked to
the principle of customer orientation as being aware
of their needs and expectations, residents should be
able to articulate them, while social care home man-
agers should strive to satisfy them. In the context of
improving the innovation of the services provided by
nursing houses for older people, it is necessary to
develop the cooperation with R&D centres and uni-
versities as a source of innovative solutions of proce-
dural, marketing, and productive (service) nature.
The specificity of the analysed care sector for
the older people requires a different approach to
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organisational learning processes. Certain solutions,
such as those related to creating a culture of learning
from mistakes, are not acceptable as even a small
mistake can lead to serious consequences.

In addition, the complex issue of care for
the older people enforces a broadly defined interdis-
ciplinarity regarding methods, tools and innovative
solutions, competencies and qualifications of person-
nel and learning processes.

In the context of future research on the care sec-
tor for the older people, further detailed analyses
could be made on methods, tools, and assessment of
the involvement of residents in the process of organi-
sational learning to improve the quality and innova-
tion of services. Identification of good practice in this
field and its further popularisation could become an
important element in the dissemination of knowledge
about the processes of organisational learning.
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PREREQUISITES FOR THE MODELLING
OF EMPTY CONTAINER SUPPLY CHAINS

KATARZYNA ANNA KUZMICZ, ERWIN PESCH

ABSTRACT

Containerisation of freight transport significantly facilitates the flow of traded goods
between remote destinations. The most important container transport routes link Asia
with North America and Europe. The seasonality and imbalance of trade are the main
factors giving rise to problems related to empty container repositioning. The aim
of this paper is to develop a concept of empty container supply chains and formulate
prerequisites for its modelling in the search for the optimal solution with the help
of linear programming and mixed integer programming methods. This paper indicates
causes of the empty container relocation problem based on the literature analysis with
a special focus on the Eurasian transportation route. Also, it provides a concept
of empty container supply chain, prerequisites for its modelling and examples
of container supply chains modelling presented in the literature. The main results
of the paper include conceptualisation of an empty container supply chain
and suggested modelling prerequisites. The paper contributes to research in the field
of supply chain management and optimisation of transportation.
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INTRODUCTION

cantly increased the velocity of transhipments
and, consequently, of supply chains (Notteboom
& Rodrigue, 2008). enabled
the expansion to global markets by improving the

Containerisation was a breakthrough solution
in cargo transportation and had an undisputable
influence on global supply chains. However, it is not

Containerisation

that freight is moving faster along the respective
modes servicing supply chains, but that the cargo
handling efficiency at container terminals, where
usually the transport mode is changed, has signifi-

reliability and flexibility as well as reducing costs
of freight distribution.

According to Boysen et al. (2013), a container is
a cargo-containing box that can be separated from
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Tab. 1. Top trade routes (TEU shipped) in 2013

ROUTE WEST BOUND | EAST BOUND | NORTH BOUND | SOUTH BOUND ToTAL

Asia — North America 7739000 15386000 2312500
Asia — North Europe 9187000 4519000 13706000
Asia — Mediterranean 4678000 2061000 6739000
Asia — Middle East 3700000 1314000 5014000
North Europe — North America 2636000 2074000 4710000
Australia — Far East* 1072016 1851263 2923279
Asia — East Coast South America 621000 1510000 2131000
North Europe/Mediterranean — East Coast

South America 795000 885000 1680000
North America — East Coast South America 656000 650000 1306000

* Data from 2012
Source: (Drewry Container Forecaster, 2013; World Shipping Council, 2017).

a wagon and to continue transportation by another
means, i.e. using a different mode (such as ship or
truck). Standardised containers facilitate transporta-
tion and higher flows of cargo (Rodrigue, 2013).
Among twelve standard containers, Twenty-foot
Equivalent Unit (TEU) and Forty-foot Equivalent
Unit (FEU) are the two basic standard sizes. 40-foot
containers dominate international, especially on
long-haul routes, such as from China to Europe.

Container transportation comprises most of the
global transportation. According to Drewry Maritime
Research, the global container fleet accounted for
about 32.9 million TEU in 2012 (World Shipping
Council, 2017). Most of this fleet comprises dry con-
tainers (standard and special) making up about 89%
of the fleet. Insulated reefer containers and tanks
together add up to 7% of the fleet. Reefers require
specific temperature for transportation of goods and
amount to approximately 6.25% of the global fleet.
Tank containers used for transport of liquids com-
prise about 0.75% of the global fleet. According to the
data of Drewry Maritime Research, in 2012, the dry
container fleet was approximately 29.3 million TEU,
reefer containers — 2.1 million TEU, and tank con-
tainers — about a quarter million TEU of the total
fleet. It is estimated that an average annual growth
of containers amounts to 1.6 million TEU.

A trade route refers to a trade between an origin
group of countries and a destination group of coun-
tries (World Shipping Council, 2017). The top global
trade routes described in TEU shipped are presented
in Tab. 1.

The substantial differences in TEUs shipped
in one direction in comparison to the other direction

indicate the scale of the empty container relocation
problem.

According to the ranking of the ten biggest con-
tainer exporters in the World (World Trade Service,
2017), China is the leader of containerised cargo
exportas in the years 2010, 2013, and 2014 it exported
31.3 — 36 million TEU, respectively). Considering
import, China takes the second place after the USA.
Therefore, studies of container transportation have to
be made through the prism of the trade routes
and transport corridors China - USA and China -
Europe.

Container transportation became a vibrant field
for scientific research of the strategic, tactical and
operational problems of management. It embraces
management of maritime transportation (Lee
& Song, 2017) as well as intermodal transportation
(Meers et al., 2017). Most of the studies focus on ship-
ping routing and network analysis (Song & Dong,
2013), shipping competition, alliances and resource
sharing agreements (Xie, 2017) as well as manage-
ment with environmental issues (Obrecht & Knez,
2017; Tao et al,, 2017). One of the significant research
fields is empty container repositioning which is ana-
lysed together with routing problems, inventory con-
trol, location problems, network planning container
leasing prices, etc. (Braekers et al., 2011; Zheng et al.,
2017). On the basis of the literature analysis it can be
stated that approaching the empty container problem
with the assumption that they have their own supply
chain which can be modelled in search for optimality
is an interesting research problem.
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1. THE CAUSE OF THE EMPTY-CON-
TAINER PROBLEM

Substantial offshoring of manufacturing activi-
ties to Asia and China significantly increased
the global container transportation during the latest
years (Fransoo at al, 2013). The high imbalance
of trade exchange between the countries results
in the surplus of empty containers that need to be
returned to the owner or moved for further demand.
Since China exports much more than imports, its
trade imbalance reached almost EUR 200 billion in
2015 (European Commission, 2017). A substantial
container surplus is stocked in ports of USA
and Europe waiting to be filled and sent further. Not-
teboom and Rodrigue (2007) indicate that the reason
for the empty-container problem is not only trade
imbalance but also repositioning costs, container
manufacturing, and leasing costs as well as customer
preferences for use. All these reasons make empty
container repositioning a very complex and topical
problem.

The rising demand for container transportation
triggers the search for new possibilities and new cor-
ridors. Taking trade routes between Asia and Europe
as an example, a dynamic growth of infrastructure
development can be observed in the route China -
Europe. It is a part of a Chinese policy embodied
in One Belt One Road (OBOR) concept comprising
maritime (one Road) and rail or intermodal (One
Belt) transportation. In Europe, this concept is most
often referred to as the New Silk Road (NSR). There
are three main alternative corridors along the NSR
(Sahbah, 2014; Nazarko & Kuzmicz, 2017; Ejdys,
2017) but the Northern starting
with the Russian Trans-Siberian Railway line, then
going through Russia, Belarus and Poland. The latter
is often referred to by the Chinese as a gate to Europe
seems to be most viable. The initiative is financially
supported by the Asian Infrastructure Investment
Bank and the Silk Road Fund (since 2014). The devel-
opment of the OBOR concept mostly concentrates
on the land part based on railway transport.
The advantage of the route is less time needed
for transportation in comparison to that using
a maritime route, but it is still significantly more
expensive than shipping. It is perceived as a middle
option between fast and expensive air transportation
and cheap but time-consuming shipping.

Rail connections between China and Europe are
rapidly developing and they are strongly supported

Corridor

by the central and local authorities of China.
The intensity of efforts made by China and countries
aspiring to take part in OBOR initiative allows pre-
dicting a substantial growth in intermodal transpor-
tation which will significantly affect full and empty
container supply chains.

2. THE CONCEPT OF THE EMPTY-
CONTAINER SUPPLY CHAIN

Supply chain management includes decision
making about facility location, production, transpor-
tation and inventory control (Pirim, Al-Turki & Yil-
bas, 2014). Rodrigue et al. (2013) refer to supply
chains as commodity chains that functionally inte-
grate a network of production, trade and service
activities from the transformation of raw materials
through manufacturing stages to delivering of a fin-
ished good to the market. It is conceptualised
as a series of nodes linked by different transactions
including sales and intra-company transfers aiming
for added value. Transportation is no longer treated
separately from supply chains. Its development sig-
nificantly influences global supply chains by expand-
ing the territorial range of supply chains. Significant
technical development and especially that of inter-
modal transportation influences the continuity
of transportation and supply chains (Rodrigue, 2013).

Containers hold cargo to be shipped and can be
treated as a subject of supply chains (Fransoo, 2013;
Willis & Ortiz, 2004). Fig. 1 presents the supply chain
concept showing the dual role of containers. It can be
assumed that empty containers have their own supply
chain which covers containers, container terminals
and means of transport, such as trucks, trains or ships
(Zain et al., 2014).

Song and Dong (2015) describe container trans-
portation chains (Fig. 2). They consider exporters
who require empty containers and shipping compa-
nies who provide them to customers. Cargoes are
packed into containers at a depot or port and are then
transported to another depot or port to wait for ves-
sels. Later, laden containers are transported through
sea corridors or by rail corridors to finally arrive
at the port or depot of their destination. Subsequently,
they are transported to the importers or to a depot
to be unpacked. Empty containers can either be
stored in an inland depot or moved to a port depot
to wait for future use or repositioning to other ports.
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Source: elaborated by the authors based on (Rodrigue, 2013; Asa, 2017).
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Song and Dong make (2015) underline that this
transportation chain actually involves two chains, i.e.
the one of laden containers and the other of empty
ones. These chains are
the same infrastructure. Solid lines in the Fig. 2
designate flows of laden containers and dashed-lines

interconnected and use

represent flows of empty containers.

3. PREREQUISITES FOR MODELLING

Ivanow and Sokolov (2010) indicate three main
approaches to supply chain modelling: optimisation,
simulation and heuristics. However, a hybrid of these
approaches is often applied, joining, for example,
simulation and optimisation methods. An extensive
survey of these approaches applied in the supply
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Fig. 3. Empty container modelling fields

Source: elaborated by the authors on the basis of (Breakers et al., 2011; Braekers et al., 2013;

Song & Dong 2015; Mittal et al., 2013; Zheng et al., 2016; Chen et al., 2016).

chain domain is presented in Chandra and Grabis
(2007). The difficulty in applying optimisation to sup-
ply chains lies in the development of a model that
would represent the complexity and uncertainty
of the supply chain with satisfying accuracy
and would still be relatively simple to solve (Harrison,
2005).

Empty-container repositioning is modelled
in the literature as a location problem (Mittal et al.,
2013), routing problem (Braekers et al., 2013a), rout-
ing and assignment problem (Nossack & Pesch,
2013), inventory control problems (Dang et al., 2012)
or cargo flow optimisation problem (Song & Dong,
2012). The focus of location problems is the inland
depot localisation. Fig. 3 indicates different fields
of empty-container modelling. They cover empty
container supply schedule design, contracts and pric-
ing, the capacity of empty container carriers such
as ships, trains, barge and trucks, vehicle routing
as a means of container transportation, empty con-
tainer flow and storage of empty containers including
the capacity of terminals.

Model formulation

. verification

S

Gathering data for model

also be referred to as network
modelling because it involves
the development of a mathemati-
cal model of the supply chain
(Watson et al., 2014). This model
is then solved with optimisation
methods. Watson et al. (2014)
divide supply chain modelling
into modelling to determine
the optimal location of facilities
(warehouses, plants or suppliers)
and the best flow of products
through the network structure
of this facility.

To formulate a supply chain
network model, the following elements are required:
an objective function, constraints, decision variables
and data. The methodology includes the formulation
of the mathematical model and verification
of a model by solving a representative set of instances
with linear or integer programming methods, or
mixed integer programming methods (Fig. 4).

The objective is the goal of the optimisation and
the criteria that are used to compare different solu-
tions. It must be quantifiable. In the case of empty-
container repositioning, the key criterion is cost
minimisation. It can minimise costs related to trans-
portation, container rental, delays in delivery
of empty containers, etc.

The constraints define the rules for feasible solu-
tions. These are a set of constraints that narrow down
the solution space. In empty-containers supply
chains, they can restrict the capacity of container
depots, define time windows for delivery or restrict
the means of empty-container transportation dis-
tances in case of transportation or location problems.

In the model of the empty-containers supply
chain, the main decision variables can include, for

Contracts and
pricing

Verification of a model by solving of
instances

—

 defining the objective
« formulation of constraints

» gathering and preparing data
about the supply chain according
to the objective of the model

¢ with linear programming
+ with mixed integer
programming

Fig. 4. Methodology of the supply chain modelling with optimisation methods

32




Volume 9 e Issue 3 ¢ 2017

ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

instance, the number of containers that should be
transported from an importer to an exporter, or from
a depot to an exporter; or the number or the location
of container depots that should be used. These deci-
sion variables must meet the restrictions formulated
as constraints.

The model should be then tested using real data,
see Kendall et al. (2016). The availability of data is
often problematic and, therefore, the model can be
tested by running multiple scenarios, considering
approximate data, or adjusting the available data
(Watson et al., 2014).

Extensive literature is available on the topic
of empty-container repositioning. For review, con-
sider Braekers et al. (2011). To illustrate approaches
to supply chain modelling, a few examples are given.

A study by Almeder et al. (2009) is an example
of applying a mixed integer programming in the
context of a discrete-event simulation for a supply
chain. The study considers a supply chain network
model with different facilities and modes of transport
connecting these facilities with a central planner.
The objective is to reduce costs by optimising
the production/transportation schedule and reducing
inventory levels by considering the stochastic envi-
ronment. They aim at optimal operation plans for
supply chain networks using a combination of opti-
misation with simulation in an iterative form.
The study also investigated the influence of contin-
gency time for delays on the quality of the solution.

Sanei et al. (2016) developed a two-stage supply
chain network model for a single product system
under uncertainty conditions. In the objective func-
tion, the total transportation cost of the supply chain
network is minimised. Constraints comprise capaci-
ties, demand, satisfaction and product flow conserva-
tion. Variable cost, fixed charge, supply and demand
parameters are in interval forms. Solutions
of the instances of the problem are obtained by
CPLEX.

A location-inventory problem in modelling sup-
ply chains is extensively addressed by Farahani et al.
(2015). They provide an in-depth review investigation
of the location-inventory models. Four primary types
of these models are presented, i.e. is the basic location-
inventory problem, dynamic-location-inventory
problem, location-inventory-routing  problem
and inventory-transportation. Most of the mathe-
matical formulations of the models involve binary or
integer variables and are simplified by an infinite time
horizon, and a continuous review as the predominant
inventory policy with a rarely applied periodic review.

They indicate that papers published after 2011 usually
reflect real-life conditions in the models such as finite
storage and transportation capacity, routing and
transportation costs, finite time horizons and second-
ary objectives including service level and stochastic
demand data.

Alharbi et al. (2015) studied schedule design for
sustainable container supply chain networks with
port time windows. Time windows refer to the time
in a week when berths in the ports provide services to
the ships. This consideration is an added value of this
paper. Schedule decisions are made by liner compa-
nies every three to six months. The aim of the study is
to minimise the sum of costs (ship costs and fuel
costs) ensuring that ports can service the ships on the
planned days. Considering port berth services makes
this model easily applicable in real-life conditions.
In the objective function ship costs, bunker costs
and penalty costs are minimised. The sets of con-
straints include the elimination of asymmetric solu-
tions, ship speed, sailing time, different time
components on a round-trip journey, time restric-
tions on arrivals at ports, and those referring
to the availability of berths. The model is a mixed
integer nonlinear non-convex model reformulated
as an integer linear optimisation model with an itera-
tive approach.

CONCLUSIONS

The study indicates the expected rise in container
transportation resulting from the intense develop-
ment of transportation corridors within the New Silk
Road initiative. In this context, the significance
of empty-container relocation connected with great
trade imbalance between China and Europe is
stressed and denoted as a field of interest for scientific
research. An empty-container supply chain is con-
ceptualised, and introductory premises of its model-
ling are presented. Different fields of modelling
in the domain of empty containers are indicated
showing how many aspects of this problem need
optimisation. Later, some hints for modelling are sug-
gested together with several examples of the model-
ling application in supply chains.

A further study will include an investigation
of empty-container supply chains and a more detailed
elaboration of its concept. Applying game theory to
find solutions that satisfy different
of the empty-container supply chain seems to be

actors
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an interesting topic for future research, cf. Kovalyov,
& Pesch (2014). The service provider, i.e. the con-
tainer transporting company, might be interested in
selling their transport places best possible and addi-
tionally to satisfy their clients (producers of goods
that are supposed to be shipped). As soon as a client’s
products are ready to be shipped the shipping com-
pany is interested to reach the most promising posi-
tions in a waiting queue of containers competing for
the rare transport positions. The client has an incen-
tive to pay a limited amount for reaching an earlier
shipping position in the queue as a compensation to
those clients that consequently would suffer from
a delayed transport. However as long as the compen-
sation of clients whose transport is postponed covers
their additional costs resulting from the delay, they
might accept that competitors reach better service
positions earlier in the queue. Reaching an earlier
service position might lure a client to promise a pay-
ment that is higher than the savings gained for the
better position. On the other hand, a client whose
service is delayed might claim a compensation that is
much higher than the shipping company’s real cost
of the delay. The service provider has an incentive to
avoid these resulting instabilities and could try to
come up with a mechanism where all clients report
the true values. The client receiving a better position
would report the true value of her monetary benefit
as well as the client moving back in the waiting queue
reports the real cost incurred to the service provider.
A good mechanism sets incentives to report correct
values because lying is risky and would not lead to
any competitive advantage for this this mechanism
(set of rules). The revenue of the service of the service
provider might be independent of the design of the
mechanism and is simply a fixed payment, independ-
ent of the time interval for shipping. Alternatively the
shipping service could be a part of the game.
An equilibrium that satisfies all participants of the
game so that none of them has an incentive to change
their position need not always exit. And even if it
exists it might be difficult to find.

In a cooperative game clients might be interested
in forming coalitions in order to reduce the shipping
costs. Combinatorial auctions would pick the optimal
coalitions of jointly bidding clients. A challenging
research field could also be dynamic pricing of trans-
portation routes or transportation positions on the
vessel or train. Dynamic prices for shipping need not
only depend on the attributes linked to the clients and
their cargo, as there are the weight, the number of
containers, the frequency of shipping, the type of

container (foldable if empty, or reefers), the accuracy
in delivery (within a specified time interval, etc.) but
further heavily depends on the demand within a cer-
tain period as well as the demand for specific service
(e.g. train, truck, vessel, fast or slow).

Similar questions arise when tucks deliver or
pickup containers at the terminal. The service pro-
vider and their clients need to agree on time intervals
of service to avoid congestions and unnecessary wait-
ing times. Different time intervals may be priced dif-
ferently in order to equally spread the truck arrivals
over the planning horizon.

As storage space at terminals is rare and costly
and the number of empty containers that need to be
stored might accumulate to a substantial amount,
decisions are necessary, where to locate empty con-
tainer inventory nearby the terminal, in such a way
that the delivery costs and access time will be mini-
mal. This additional requires high quality forecasting
methods in order to foresee the amount of inbound
and outbound empty containers.

One of the major challenges at each sea port is
loading and unloading of vessels such the number
of reshuffling container moves by berth cranes are
small. Reshuffling happens whenever a lower con-
tainer in a stack is blocked for unloading by contain-
ers that need to be removed first to make the lower
container in the stack accessible. Reshuffling is
a result of poor planning of incoming and outgoing
freight between the different ports and also heavily
depends on the amount of freight to be unloaded
in a port. Closely related is the question of how to
stack containers in a vessel and in which order to
unload them. If all containers to be unloaded in the
next port are stacked on one side of the vessel it is
very likely that the vessel will tilt during the loading
or unloading procedure. Therefore loading
and unloading procedures are required that equally
balance the total weight but achieve a fast access to
those containers that need to be unloaded next.
A high number of empty containers might provide
some loading flexibility if the particular container to
be accessed is less relevant, but it increases the risk
of an unbalanced freight and requires that heavy
containers are stored deep down in the vessel.
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ABSTRACT

In this article, a higher education institution (HEI) is analysed as an organisation
performing under change conditions. In this context, needs and expectations of a wide
range of university stakeholders are analysed. The aim of this article is to indicate
the roles of stakeholders leading to the development of an HEI. Although Ishikawa’s
cause-and-effect diagram is used when identifying possible causes of a problem, it can
also be seen as a method that allows splitting the subject into separate parts, which
are causally interrelated. During the research of the activity fields of the HEI
and the boundaries related to its surrounding groups, the connections between
different groups, their interests and expectations towards the activities of the HEl were
determined. The article is prepared using the theoretical-analytical approach.
It contains the analysis of the literature on HEI stakeholders, quality management
systems and issues concerning the organisational development. The conclusions
include insights and suggestions for further research on the ways an HEI can correspond
to the needs of stakeholders.
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At the end of the XX century, the mission of HEIs
was to transfer their knowledge to the young genera-
tion (studies) and create new knowledge (science).
Another important field of activity is a search for
innovative solutions by frequently combining knowl-
edge from different research fields. This way, new
ideas were generated, new knowledge was created as

well as new spheres of economic activities were devel-
oped.

By eliminating borders between states and cul-
tures such globalisation processes, as permeability
and speed of information, inevitably transferred
the monopoly of higher education from the level of
domestic policy to a global dimension. Constantly
changing conditions, rapid technological progress,
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development of internationalisation and vanishing
walls between diverse regional cultures pose new
challenges for higher education. Having involuntarily
switched to market conditions yet striving to remain
competitive in the higher education market, HEIs
must search for adequate solutions. They manoeuvre
between their fundamental values, societal commit-
ments and changes as well as tendencies in the global
labour market. HEIs face a difficult task to satisfy
expectations of different stakeholders at the same
time keeping away from becoming diploma mills.
These issues are considered relevant for this type of
research.

The remaining research gap may be defined as
HEI relations with stakeholders to achieve the overall
development of the HEI Therefore, the research aims
to find out how HEI relations with stakeholders can
determine the development of the HEL. An assump-
tion is made that the coherent development of instru-
ments within the HEI quality management system
focusing on consideration and coordination of vari-
ous needs of different stakeholders could be an
essential element behind the development of the HEL

The research object of this article is HEI relation-
ships with stakeholders. The article analyses an HEI
as an organisation performing under changing condi-
tions. It strives for exceptional attributes that com-
prise a competitive edge of an HEI among its
competitors and helps attract more students (custom-
ers), which allows for a coherent development of
future activities and the reduction of negative external
impact.

Taking a quality management system as an
instrument or driver for a progressive HEI strategy, it
is obvious that the essence is hidden within the
approach of the HEI towards the stakeholders. This
validates the adoption of the stakeholder theory. At
the same time, economically measured development
is important as a pre-condition for the long-term
competitive advantage of an HEI. It follows, therefore,
that the aim of the research is to determine the factors
influencing the development of an HEI with reference
to interests and expectations of its diverse stakehold-
ers. The durability of the processes of an HEI (i.e.
study programmes, research and development, the
third mission) is considered.

The contribution of this article is two-fold. It
contributes to the stakeholder theory by supplement-
ing the peculiarities of its adoption to HEIs. In this
respect, theoretical constraints of the stakeholder
theory are broadened by introducing its relations to
quality management methods. The approach of qual-

ity management systems adds HEIs as an additional
research object. The analysis of solutions for
the development of the HEI sustainability is deter-
mined by its performance efficiency, growth and sta-
bility.

The article is grounded on the theoretical-analyt-
ical approach. The analysed literature includes issues
on social partners of HEIs as well as the organisational
development. These questions are analysed in the
general context of higher education focusing on the
question how HEI relations with diverse groups of
stakeholders could create conditions for the long-
term development of the HEIL

The cause-and-effect diagram is used in this
article as a novel approach for the already known
quality management method to reflect the interaction
of expectations held by various social partners in
pursuance of the HEI development.

1. CHANGING CONDITIONS
AND CHALLENGES OF HEIS
IN LITHUANIA

First, this section will reveal the generic changing
conditions to illustrate the dynamic setting in which
HEISs operate today. Second, it will explain the condi-
tions and challenges faced by HEIs in Lithuania.

Analysts and experts from around the world
make predictions on the status of higher education in
the future. Firstly, it is maintained that the use of
education technologies (distance learning, modelling
equipment, game-type programme equipment) will
open up new ways for interactive and problem-based
learning. Secondly, HEIs face the challenge to prepare
young people for jobs that currently do not exist or
are only in the naissance stage (Salmi, 2013). Refer-
ring to the traditional approach towards studies,
when a lecturer conveys knowledge for students sit-
ting in an auditorium, the previously mentioned aims
are most probably unachievable. Namely, technolo-
gies have a fundamental role transforming higher
education. The main tendencies that will accelerate
the application of technologies in higher education
are the following (Johnson et al., 2014):

« the growth and influence of the social media,

o the integration of the internet, hybrid and coop-
eration-based learning methods,

o the increase of data-based learning and evalua-
tion,
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o the shift in the attitude towards the student as

a customer to the student as a co-producer,

o the development of an agile approach towards
change,
« the evolution of learning on the internet.

Conditions influencing the activities of HEIs had
rapidly changed especially during the last decade.
They determined the increase in the competition
among the HEIs as well as their difficulties in becom-
ing exceptional by discovering or pursuing a unique
direction. Under such conditions, it is challenging to
resist responding to a struggle posed by the present
conditions (short-term focus) but rather maintain the
basic direction leading to sustainable organisational
development (long-term focus).

The recent decade saw the rise of a new additional
area of HEI activity referred to as the “third mission
of universities” This new area includes knowledge
management, cooperation between different sectors
of the economy and society, and the pursuit of a new
(additional) role for knowledge and higher education
in the changing world. This way, HEI mission
expanded across the frontiers of studies and research
incorporating the service for society, which requires
cooperation and partnership (Maric, 2013). A con-
temporary university perceives the third mission as
an opportunity to concentrate and strengthen the
capabilities of studies and research without indicating
the ways this mission should be reached. The accept-
ance of the third mission does not self-sustain institu-
tional development but renders a new potential
(Nelles & Vorley, 2010).

Searching for the ways to become exceptional
and attract more students, HEIs most frequently cre-
ate and provide new study programmes, network
with businesses and employees, and track careers of
their graduates. Besides, HEIs use marketing tech-
niques and participate in trendy national and interna-
tional higher education rankings. Some authors
highlight the rankings as a policy and management
tool (Agasisti & Johnes, 2015), while others note that
despite active participation in different rankings, the
relationship between reputation and quality of HEI is
still unclear (Ramirez & Berger, 2014). Participation
of an HEI in rankings is firstly considered as
an instrument for marketing and communication,
facilitating the positioning and image of the HEIL
Despite the place the HEI takes in a certain ranking,
the result of such endeavour will depends on
the adequately formulated and suitably interpreted
message. The choice of indicators and their measure-
ment weights used for the evaluation of HEIs reflect

only priorities and values of the ranking agencies. At
the same time, immense differences among the tradi-
tions of institutions, their mission as well as the types
of benchmarked institutions are ignored (Marginson,
2007). International rankings often benchmark the
reputation and appeal relying on opinions and refus-
ing the concept of higher education quality
(Hazelkorn, 2011). Since objective benchmarking is
impossible, the ranking results are only relevant to
a certain methodology (Palfreyman, 2012). It is
uncommon for a university’s stakeholder, be it a busi-
ness or a student, to have an ability to assess achieve-
ments of a certain HEI in a ranking which gives, for
example, the 429 or the 492 position. HEIs with pro-
found changes in their activities could remain in
the same or even lower position, if, suppose, the
number of participating institutions in the ranking
had increased in that year. In any case, the flourishing
industry of HEI rankings only confirms the growing
competition among HEIs and the search for the ways
to stand out among other institutions as well as be
attractive to more students (customers) and stake-
holders. The fashion to participate in rankings can be
thus considered as misdirecting the attention of HEIs
from the established objectives that should be reached
by undertaking their core activities. In other words,
HEIs should use strategic planning instruments and
quality management systems for the established,
integral analysis and operational planning.

Next, we will analyse how the environment in
which HEIs perform in Lithuania had changed
recently and what influence these changes had on the
HEIs.

In Lithuania, higher education has grown into
mass figures, which is no exception. Similar tenden-
cies can also be observed in Latvia and Estonia. In
2007, the total number of higher education students
in the Baltic countries had reached 400 thousand.
During that time, some HEIs and numbers of stu-
dents gradually grew (Paliulis & Labanauskis, 2015).
According to Statistics of Lithuania, the number of
students in Lithuanian HEIs has grown from 197
thousand in 2005 to 210 thousand in 2008 while
the number of institutions stayed the same, i.e. 45.

Although a variety of national (grants and loans)
and international (mobility programmes) instru-
ments have been used to increase the accessibility of
higher education, the national statistical yearbooks of
Lithuania suggest that the number of students in
Lithuania continues to decrease since 2010 (Fig. 1).

A lower number of students enrolling HEIs
means lower income from tuition fees whether paid
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Fig. 1. Number of students in Lithuanian HEIs in 2005-2015

Source: elaborated by the author based on (Statistics Lithuania, 2015).

by the state or students, weaker scientific and creative
potential, unpopular personnel management deci-
sions (cuts in wages and tenure positions), infrastruc-
ture management struggles, and issues related to
investments into research and studies.

Negative demographic trends or, more precisely,
decreasing fertility rates mean fewer students (cus-
tomers) in the future. Another important aspect is the
choice of an HEI and a study programme. Authors
claim that current consumers have plenty of alterna-
tive service providers (Munteanu et al., 2010). They
can easily replace a service provider as their satisfac-
tion primarily depends on the quality of the provided
service. This also applies to higher education students.
The quality of service is the key factor that determines
the decision to choose and finish studies as well as
continue seeking for a higher degree at the same HEI
(Munteanu et al., 2010). Students choose an HEI,
a study programme, and even the country for their
studies. The numbers of students choosing post-sec-
ondary studies abroad increase every year. According
to UNESCO (UNESCO Institute of Statistics, 2017),
about 12 thousand of Lithuanian citizens chose a full-
time study programme in a foreign country in 2013.

It should be noted that Lithuanian network of
HEISs is very large, especially considering the number
of inhabitants. During 2012-2015, Lithuania had 45
HEIs. Therefore, the «current conditions, i.e.
the reduction in the overall number of students as
well as those choosing studies abroad, pose a true
challenge for HEIs in Lithuania. Even though
the country tries to attract students from abroad,
the reduction of local students cannot be counterbal-
anced by full-time students as well as part-time stu-
dents (within the frames of exchange programmes)
coming to Europe from other world regions.

Coming back to the sustainable development
aspect, two approaches arise: the national or even
regional, based on institutional consolidation of

HEIs. The institutional collaboration can operate in at
least three ways, i.e. cooperation, coordination or
merger (Harman & Harman, 2003). The implications
of demographic changes and financial aspects serve
as necessary evidence for the top managers of HEIs
and policy makers to consolidate the network of these
institutions. This is necessary to increase the effi-
ciency of operations, achieve greater teaching value,
and enhance research. Also, such decisions mean
an immense responsibility as the consolidation pro-
cess itself does not suppose the higher quality of per-
formance or more sustainable development.
An institutional approach analyses the institution as
a unit focusing on internal processes and its linkages
with external processes and the environment. Subse-
quently, this paper focuses on the sustainable devel-
opment from the institutional point of view.

In Lithuania, a recent analysis revealed a signifi-
cant difference in the preparedness to study in an HEI
among students who are financed by the state
and students paying their tuition fees. The competi-
tion scores of students enrolling to state financed
study places are significantly higher when compared
to the scores of self-paying students (Research
and Higher Education Monitoring and Analysis
Centre MOSTA, 2015). Therefore, the preparedness
of students within a study programme is uneven.
Consequently, such heterogeneity of the students
burdens the work of lecturers and complicates the
study process. Since 2015, HEIs in Lithuania agreed
to establish a minimum competitive score for stu-
dents admitted to state funded places.

Some authors indicate that with the Bologna
Process, the use of quality reached a sort of technical
level. As it refers to quality assurance techniques
(Saarinen, 2010), it may be emphasised that legal
regulation  of higher
and the mechanism of study quality assurance initi-
ated by the Bologna process committed HEIs in
Lithuania to create and apply inner study quality
assurance systems. External study programme evalu-
ation and institutional HEI assessment refer to
Standards and Guidelines for Quality Assurance in
the European Higher Education Area (ESG). HEIs in
Lithuania introduced quality management systems
certified to ISO 9001 standard. In some cases, systems
integrated several quality management standards,
such as ISO 9001, ISO 14001, and OHAS 18001. HEIs
with their main activities in the field of management
and business integrated quality management systems
which received international quality accreditations
such as CEEMAN International Quality Accredita-

national education
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tion (IQA) or EFMD EPAS. However, a gap remains
in the analysis of the ways the integrated quality
management systems influence the
and development of the HEIs.

Summarising the changing conditions and chal-
lenges of HEIs in Lithuania, we can distinguish
demographic downturn, increasing competition
and tension between HEIs. This means the reduction
in the number of students (customers) as well
as the state funding of HEIs. A wide network of HEIs
determines the defragmentation of the higher educa-
tion system. A minimally controlled wide accessibil-
ity to studies hampers the assurance of the quality of
studies and influences the results of HEI activities.

Performing under the changing conditions, HEIs
must strive for real uniqueness to remain in the
higher education market as well as comprehensively
develop its activities in the future. HEIs should rap-
idly progress the implementation of their studies,
research and operations (performance) in general.

It is notable that HEIs are not working alone
while performing their tasks and activities. In this
context, we take a closer look at a wide range of stake-
holders and social partners of HEIs with the diversity
of their needs and expectations.

activities

2. STAKEHOLDERS AND THEIR
INTERLINKAGES WITH HEIS

In the business world, stakeholders are usually
categorised into primary and secondary. The primary
stakeholders are those who are directly affected by
organisational performance and have an interest in
solving potential problems. As such, the primary
stakeholders are beneficiaries of activities performed
by the organisation; besides, they directly affect
the success of the organisation. Secondary stakehold-
ers have an indirect influence by playing an interme-
diary role and can also have a high impact on potential
outcomes (Stankevic¢iené & Vaiciukeviéiate, 2014).

The main reason to use the stakeholder theory
in this article is determined by the complexity
of higher education. Surrounded by a variety of stake-
holders with different expectations and requirements,
HEIs need to find a balance between these groups.
Secondly, we assume that an HEI should start from
the analysis of needs and expectations of the stake-
holders when choosing or developing their quality
management system.

The review of the literature on the stakeholder
theory can be started from Freeman and his book
“Strategic Management: A stakeholder approach”
(1984). The core idea of this theory states that an
organisation, which manages stakeholder relation-
ships effectively will survive longer and perform bet-
ter than an organisation that does not (Freeman,
1984). The scientific literature on the stakeholder
theory provides numerous definition of a stakeholder.
In some studies, the term “stakeholders” is replaced
by the term “customers” (Iacovidou, Gibbs & Zopia-
tis, 2009). However, the latter term is more controver-
sial in the context of higher education; therefore, we
use “stakeholders” Stakeholders can be “all agents
(representatives), who can influence or become influ-
enced when implementing organisation’s objectives”
and” any individual or a group, which can influence
or can be influenced when implementing organisa-
tion’s objectives® (Pesqueux & Damak-Ayadi, 2012;
Bourne & Walker, 2005; Mainardes, Alves & Raposo,
2012). Stakeholders acting in field of higher educa-
tion are interested in the activities of HEIs and are
most frequently divided into internal and external
(Melewar & Akel, 2005), primary and secondary
(Maric, 2013) or overt and latent (Jongbloed, Enders
& Salerno, 2008; Garvare & Johansson, 2010; Main-
ardes, Alves & Raposo, 2013). Higher education
stakeholders could also be categorised as commercial
and non-commercial (Melewar & Akel, 2005).

The role of stakeholders in higher education is
also analysed in the context of ESG. The findings
from cases of seven European countries “reveal that
the importance of stakeholders varies across
the countries and across the types of stakeholders”
(Leisyte & Westerheijden, 2014).

One of the current research papers provides
a stakeholder map in higher education. According to
the map, stakeholders belong to one of two subgroups,
i.e. partners or customers. The idea is that such maps
help HEIs to identify most important stakeholders,
collect feedback and improve processes (Kettunen,
2015).

Stakeholders approach universities from differ-
ent angles, for example, employers and business
groups — from the economic perspective, families
of present and future students and social organisa-
tions - from the social perspective, academicians and
other providers of educational services - from
the perspective of education. Often, external stake-
holders approach activities of a university referring to
the local context in the first place; meanwhile, others
draw upon the national or international contexts
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(Houston, 2008). The variety shows the importance
of this element in the life of an HEL

An HEI is an integrated organisation surrounded
by a larger number of various stakeholders. Thus,
their internal connections and expectations
are of immense importance. An HEI is an essential
part of a stakeholder’s “ecosystem” and, therefore, one
of its primary activities should be to create the maxi-
mum value for its partners. This task is unfortunately
encumbered by diverse and often discrepant expecta-
tions of these partners.

In a democratic society, interests are negotiated
to find compromises. In negotiating these compro-
mises, higher education stakeholders must negotiate
all definitions of quality, not just preferred ones
(Pitman, 2014).

In 2013, John Borwick prepared a map of scien-
tific partners of higher education in the United States,
emphasising external partners and their relations
with HEIs as well as internal connections.
The adapted and complemented map, representing
relations between an HEI and its stakeholder groups

in Lithuania (as well as most of the European coun-
tries) is provided in Fig. 2.

While exploring these relations, it is noticeable
that government is responsible for legal regulation
(legislative acts), financing of HEISs, financial support
to students (grants, compensation of loan interest,
etc.), and job creation for graduates and students.
Accreditation institutions evaluate and accredit HEIs
and study programmes, provide relevant and useful
information to support government decisions, guide
prospective students (e.g., choosing the studies),
inform students and their parents. Media and rank-
ing agencies perform analyses and provide informa-
tion that may be useful for the prospective students,
their parents and HEIs. HEIs provide the alumni with
an identity, organise various events and offers for
qualification improvement. The alumni provide HEIs
with feedback and support. They are invited to give
lectures for students and share practical experience
during events. Aiming to recruit new students, HEIs
provide them with information on study options.
Parents pay tuition fees and provide additional finan-
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Fig. 2. Map and linkages of stakeholder groups in HEIs

Source: elaborated by the author based on (Borwick, 2013).
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cial support. Various foundations provide financial
support to HEIs in the form of grants, etc. Non-gov-
ernmental (non-profit) organisations expect support
from HEIs and student volunteers. HEIs compete for
students and collaborate in thematic networks
at the same time. Students have possibilities to switch
an HEI and continue their studies elsewhere; conse-
quently, credit transfer and accumulation procedures
are implemented. Business and private companies are
among the most important stakeholders of HEIs.
The government orders services, gets specialists
trained, funds the higher education. Employers also
take part in the management of HEIs and their study
programmes, establish grants and placements for
students. In general, all HEI activities and results are
provided to the society, i.e. not only economically
active (working) individuals but also persons
of a wide outlook, who are capable of perceiving and
analysing world realities, read into and understand
the surroundings, signs and information in diverse
forms. It all comprises the educational level of the
society and the potential of culture and creativity
(self-expression). In this scheme of linkages, an HEI
and a student are the subjects that face the major part
of expectations and interests of the stakeholders
(Fig. 2).

Subsequent to the analysis of a substantial num-
ber of external partners and their expectations, we
can evaluate the importance of the labour market
and its interest in processes and results that take place
in higher education. Some stakeholders are driven by
economic reasons, and others have social interests
(Eagle & Brennan, 2007). At the same time, it should
be noted that this map does not reveal stakeholder
groups that function inside the HEI, such as several
levels of administration (university,
and departmental), lecturers, PhD
and young researchers, service personnel and their
networks.

When trying to define the influence of the envi-
ronment, it is meaningful to divide HEIs according to
their founders. HEIs founded by the state have
the state government as the main source of funding
(state funded student places, targeted financing);
subsequently, the government is their most important
stakeholder. Non-state (private) HEIs do not receive
state funding for their activities; however, they per-
form under the same conditions (legal regulation of
higher education, institutional and study programme
assessment and accreditation) as the state HEIs. This
way, the competitive environment for non-state HEIs
is disadvantageous.

faculty,
students

This scheme clearly demonstrates the variety of
HEIs extending their activities from studies or
knowledge transfer and research to community (soci-
ety) services as well as new types of partnerships
within the surrounding environment (Jongbloed,
Enders & Salerno, 2008). The stakeholders act as
partners, supporters, content makers and change
agents. The presented figure allows indicating stake-
holders interested in the activities of an HEI
and evaluating of their possible influence and impact.

The analysis of the HEI stakeholder network
demonstrates that different groups of stakeholders
have different needs and expectations towards
an HEL, which must find a compromise. It is impor-
tant to note that the value for HEIs is not created by
separately functioning stakeholders. Only joint
actions of HEIs and stakeholders result in activities
that satisfy both sides and are worthwhile. Fig. 2
provides the map of HEIs and their external links;
however, the reflected stakeholder network does not
show the level of influence of each player or their
position within the HEIL

3. HEI ACTIVITIES AND INTERAC-
TIONS WITH STAKEHOLDERS

IN CONNECTION WITH CAUSE
AND EFFECT

According to Fadeeva et al. (2014), quality assess-
ment as a transformative process underlines the need
to involve the multiple internal and external stake-
holders concerned with moving HEIs to become
more change focused (Fadeeva at al, 2014).
The cause-and-effect diagram created by the Kaoru
Ishikawa was used to indicate the essential cause of
the problem. Causes are usually grouped into five
main categories (personnel, methods, machines,
measurements and environment), specifying the
sources of deviations (Ishikawa, 1986). Using the log-
ics of this method, we will indicate the most impor-
tant areas of HEI activities, in which the interaction
with different groups of stakeholders is possible. This
allows aiming for the maximum economic benefit for
the HEI.

Firstly, we group internal and external stakehold-
ers of an HEI and various factors, the presence or use
of which could influence on the HEI development.
The first group named the “Environment” is mostly
composed of external stakeholders of the HEL It is
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suggested to start the analysis from the appeal
of the region, i.e. - the choice of location for studies
(the geographical region, state, and climate),
and conditions to study and social guarantees (sup-
port). Next, we should consider the legal framework
for higher education and HEIs. It is important to
remember the role of international documentation
and agreements, such as the Bologna process com-
muniques, ESG guidelines on the quality of higher
education. The national level can be described by
laws, legal acts and internal documents of an HEL
Locally-focused HEIs with the underdeveloped inter-
national dimension (none or few international stu-
dents/lecturers, few internationally implemented
study programmes) heavily depend on demographic
fluctuations.

The network of HEIs is the determining factor
that could influence the national context. However,
HEI networks should be analysed considering the
specificity of their country (e.g. Lithuania). Agencies
that implement higher education policies and under-
take assessments are most frequently national but can
also be international.

Other participants, e.g. employers, businesses,
professional associations, non-governmental
and non-profit organisations, state and private foun-
dations, and ranking agencies can be regarded as
national or international players depending on their
activities.

The next group is “Infrastructure and buildings”,
which falls outside the scope of stakeholders. This
group of factors refers to the land and buildings
owned or rightfully used by an HEI. Buildings can be
grouped depending on their purpose, i.e. those desig-
nated for studies and science processes, i.e. auditori-
ums, laboratories for research and teaching,
administrative premises of the university and faculty
(other units), library, bookstore, sports and practice
facilities, archive, catering and other utility rooms.
Separate attention is devoted to student dormitories
as an important campus element.

“Management” group includes all internal HEI
management bodies (the university senate, council,
rectorate) as well as external social partners, such as a
local and international network of partners. This area
also covers financial management. It should also be
noted that social partners are usually a part of man-
agement bodies as well as strategic partnerships.

The group named “Organisation and sale of stud-
ies” includes the portfolio of study programmes,
studies according to forms and types, qualification
improvement courses, distance learningand MOOCs.

Specialized secondary schools and other forms of
collaboration with the secondary level of education
are also included. Artistic and scientific activities are
also attributed to this group as a complementary part
of studies. This part of HEI performance is a top pri-
ority for all internal (students, teachers, management
bodies) and external stakeholder (e.g. employers).

“Science and its commercialisation” group covers
scientific publications, their citation indices, scientific
conferences organised and attended, orders and con-
tracts with the state and businesses. Patents, new
businesses and spin-offs/start-ups are also included.

“Internationalisation and communication strat-
egy” involves marketing campaigns, organised and
attended study exhibitions and career days, visits to
schools and companies, HEI representation in vari-
ous working groups, a network of international part-
ners, participation in rankings, use of the feedback,
and collection of information from students, lectur-
ers, and social partners.

Fig. 3 fits all the above-mentioned parts in the
cause-and-effect diagram. The analysis of HEI activi-
ties according to six conditional parts represented in
the diagram reveals the complexity of an HEI as an
organisation. Subsequently, the abundance and diver-
sity of partners and stakeholders are also represented.
At the same time, we can notice that none of the
mentioned parts includes the independent role of an
HELI. These activities are regulated or determined by
the needs of external players (partners, stakeholders).
Fig. 2 includes interconnections and expectations of
different stakeholders. Fig. 3 reveals the involvement
of the HEI resource management and its perfor-
mance. Ishikawa’s cause-and-effect diagram repre-
sented in Fig. 3 does not cover a certain part of
personnel or human resources on purpose. The logics
for this is that certain cause-and-effect domains and
subdomains correspond to certain interests and
expectations of different stakeholders. Management
of all activities requires a good system, and, more
importantly, fluent internal communication between
executives and administration as well as the units. In
practical terms, it should be noted that challenges and
disruptions of the internal communication do not
depend upon the size of an organisation. They can
slow down a successful higher education performance
aiming for strategic objectives as well as good eco-
nomic activity results. Simultaneously, inconsistent,
discrepant or delayed communication results in a
higher probability of mistakes and a longer period for
reaction to the needs of internal and external stake-
holders.
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Fig. 3. Causes affecting the overall activity of an HEI leading to its development

Source: elaborated by the author based on Ishikawa’s Cause-and-Effect Diagram.

4. ROLE OF STAKEHOLDERS
LEADING TO THE DEVELOPMENT
OF AN HEI

Many different authors have been writing about
stakeholders in the private sector, but the public sec-
tor still lags behind with some proper implications
and in-depth analyses (Ipsos MORI, 2009). In this
chapter, we describe the role of stakeholders in the
development of an HEI through HEI performance
activities devoted to the measurement of stakeholder
needs, expectations and experiences. The measure-
ment is based on indicators to determine the stake-
holder role in the HEI development.

As pointed out by Ramos and Pires (2013) “indi-
cators can improve the dialogue with stakeholders,
engaging them in sustainability matters and provid-
ing key relevant information for their decisions
and aspirations” (Ramos & Pires, 2013). The problem
is that the indicators tend to become an instrument of
the activity, rather than the instrument for measuring
the quality of the provided service (Munteanu et al.,
2010). Indicators of an organisation are assessed not
only by the organisation but also by stakeholders.
Thus, the importance of the indicators can be differ-
ent for different groups of stakeholders.

It is crucially important to evaluate the expecta-
tions of stakeholders that are relevant to certain indi-

cators. Most frequently, expectations are unfeasible.
Moreover, even with the desirable indicator reached,
the expectations tend to rise. In leveraging the satis-
the stakeholders, the alternative
for the improvement of indicators is the lowering of
the stakeholder expectations.

Usually, HEIs measures their activities according
to their strategic management plans or main opera-
tions, such as studies, research and international
activities (or achievements). The variety of indicators

faction of

varies from the result to effectiveness and efficiency.

In this context, stakeholders can be a significant
source of information to determine whether an HEI
is state of the art. Tab. 1 provides the linkage between
expectations and experience of main stakeholder
groups with the improvement of an HEL.

The basic elements of the classical organisational
activities are performance costs, time and quality
management. The context of higher education is
considered as very complex because HEIs have
a unique selection of external drivers for change
(O’Mahony & Garavan, 2012). Success in the imple-
mentation of the HEI development depends on self-
positioning, assessment and relevance to the needs of
customers with an indication that the resources are
limited. Firstly, the needs of customers are indicated
using the formal methods such as surveys and focus
groups (Kleijnen et al, 2014). The literature also
stresses the importance of inclusion of the mid-man-
agers into the integration process. They have the main
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Tab. 1. Improvement of HEI activities using expectations and experience of stakeholders

STAKEHOLDER IMPROVEMENTS
GROUP LOCATION EXPECTATIONS (NEEDS) EXPERIENCE OF TARGETED HEI
ACTIVITIES
participation in HEI governance
. fulfilment of labour market bodies,
demand, experience from employed *  management,
Employers external | e highly skilled professional graduates, . infrastructure
employees ability to provide suggestions for & buildings
studies and R&D activities based
on gained experience
quality culture and quality
. X management system,
. achievement of strategic goals, . i
X . continuous improvement,
. implementation .
X accountability,
of the HEI strategies, . all HEI
Managers . o measurement tools for
internal | e appropriate indicators to make performance
of HEI . stakeholders, oo
decisions, activities
k o set of study programmes,
. timely statistical data i
improvements after external
evaluations (institutional, study
programmes, R&D performance)
. appropriate working
environment,
o achievement of the learning development of study,
outcomes of a study programmes, e  studies,
Academi internal/ programme, workload of studies, . R&D activities,
cademics
external | e development of studies monitoring of studies and R&D . internationalisation,
curriculum based on scientific processes, o communication
achievements, job satisfaction
3 participation in international
programs and projects
flexible learning methods,
workload of studies,
L ability to complete selected
3 motivation, .
studies, .
. development of personal . . studies,
. opportunities for further .
. abilities, . . R&D activities,
Students internal " education and career, X K o
e career opportunities, : . . . e internationalization,
K international mobility experience, .
e social status e communication
procedures for appeals,
opportunities for reflection,
participation in student-life
activities

Source: elaborated by the author based on the Map and linkages of stakeholder groups in HEls and the overall activity of HEIs.

role in understanding the change process and
explaining it to other employers (O’Mahony
& Garavan, 2012).

Tab. 1 has provided possible improvements of
targeted HEI activities based on different stakeholder
group expectations, needs and experience.

Despite the fact what employers are seen as one
of the most powerful external stakeholder groups,
their ability to suggest HEI studies and R&D activities
is very limited.

Owning the right to make decisions regarding
the overall HEI performance and activities, HEI
managers are the most powerful internal group of
stakeholders. However, they should strive for external
opinions to not miss relevant issues.

The academicians are seen as a strong group of
stakeholders who have an opinion about the processes
taking place in the HEI. At the same time, they imple-
ment the HEI policy in studies and R&D activities.
They do have expectations but also experience, so
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information gained from this group is extremely valu-
able.

Due to limited experience and understanding of
HEI activities, students are not clearly assumed as
contributors to the integration of the HEI quality
management system. The scientific literature often
criticises the approach to a student as a consumer
(Houston, 2008). Moreover, a student plays different
roles as a customer and an active participant
in the processes they experience. Recent graduates
and employers may evaluate the academic quality as
customers and, for non-academic departments, stu-
dents may assess the quality of services they receive as
customers (Tari & Dick, 2016).

Recent graduates or alumni are seen as the most
valuable source of information about all HEI activi-
ties. They are not only familiar with the processes
they experienced but also can be good advocates for
the HEI among youngsters and in the society.

Once the needs and expectations of stakeholders
are identified, and they are placed within the activi-
ties of the HEL it is easy to plan resources and capa-
bilities as well as establish the priorities. Therefore,
the system that indicates the priorities and defines the
weights of elements (sub-criteria) is necessary. How-
ever, the effectiveness of this model needs to be
empirically tested in further studies.

CONCLUSIONS

The organisational development is seen as con-
sistent and permanent efforts of an HEL Social and
economic changes of the recent decade determined
the changes of the conditions for HEIs. The statement
is illustrated by the example of the situation
of the higher education in Lithuania. Having in mind
the general negative demographic context, HEIs have
to be clear about their exceptionality and increase
their attractiveness to stay in the higher education
market.

Higher education stakeholders can be grouped
and analysed in various ways. A detailed analysis
provides their linkages with HEIs, also their needs
and expectations. Different groups of stakeholders
have different needs; thus, their objectives are diverse.
Consequently, HEIs have to find a compromise, har-
monise and establish priorities leveraging the needs
of the stakeholders.

The analysis based on the cause-and-effect dia-
gram revealed the complexity and diversity of HEI

performance. This also contributes to the streams of
scientific literature on the strategic management of
HEIs.

Stakeholders are seen as a powerful information
source that can be used for the HEI development. The
article presents possible ways for improvement of
HEI performance using expectations,
and experience of different stakeholder groups.
Stakeholder inclusion in HEI activities could be
a powerful element in finding the right ways to
the development and improvement of an HEIL

needs
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OILFIELD DEVELOPMENT
AND OPERATIONS PLANNING
UNDER GEOPHYSICAL UNCERTAINTY
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ABSTRACT

The oil and gas industry nowadays is challenged by dealing with nonconventional
reserves and offshore environments. Decision-making associated with projects
in the petroleum sector has to handle various technological issues, risks,
and uncertainty. The Smart Fields approach was introduced to cope with complicated
production conditions and make the production of hydrocarbons economically
efficient. A significant part of this approach is proactive planning which implies taking
into account the uncertainty, or lack of knowledge of the recoverable reserves, future
hydrocarbon prices and various operational issues inherent in the projects. In this
study, a multi-stage stochastic programming approach is employed to cover
the relevant engineering issues of oilfield development and petroleum production
while addressing the geophysical uncertainty related to the developed deposit.
The proposed model covers such aspects as well drilling, gathering pipeline
infrastructure planning, capacity selection for the infrastructure and the processing
units, as well as planning the production operations with consideration of artificial lift
efficiency. The model aims to optimise the entire field lifecycle, given the chosen
planning criterion, that is an economic criterion of the project’s net present value.
The contribution of the developed model to the area of planning in the petroleum
industry is the detailed consideration of the technology: the flows and pressures
in the planned infrastructure, reservoir behaviour, and the artificial lift performance.
The goal of including these technological details is to apprehend the economic trade-
off between investments, operating costs and the prospective revenues, given the lack
of knowledge of the geophysical properties of the developed deposit. The stochastic
modelling implemented in this study is relevant to the development projects
in nonconventional environments, where several deposits of various sizes are present;
however, not each deposit's properties get to be studied in detail.
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INTRODUCTION

culties posed by the nonconventional reserves,

Various kinds of energy are vital for the global
society to develop. Nowadays, companies producing
the energy resources of oil and gas face many chal-
lenges. Many of these challenges are associated with
the technological complexity of nonconventional and
offshore reserves broadly put to use during the past
few decades (Mathieson, 2007). To handle the diffi-

the Smart Field or Intelligent Field approach has been
developed. The distinctive features of this approach
are best described in comparison to the standard,
time-tested petroleum production solutions that have
been applied for large onshore reserves. The planning
capabilities for operations given the standard
approach are to a large extent limited to simplified
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models and one-at-a-time decisions. The overall life-
cycle of the developed reserves is merely monitored,
rather than precisely controlled. All this is due to
the lack of awareness as to how exactly a certain con-
trol decision affects the reservoir draining process,
both in the short and the long run. On the contrary,
Smart Field solutions employ certain advanced
instrumentation and specialised software, all of which
aim to improve the knowledge of operations
and predict the outcome of each control action
(Redutskiy, 2017a). The goal of advanced capabilities
of smart solutions is to maintain the economic effi-
ciency of hydrocarbon production in the risky non-
conventional environments. An important feature
of the smart approach is proactive planning and con-
trol which implies coordinating development and
production operations while considering the uncer-
tainty about the future, which may include the lack
of knowledge of the recoverable reserves, future
hydrocarbon prices and many operational issues at
various points of a given project.

Making decisions with consideration of uncer-
tainty requires accounting for the phases that the oil
and gas industry projects undergo, as well as how
the uncertainty manifests during these phases, and
how it becomes resolved. Every project begins with
the exploration of hydrocarbon occurrences by
a geological survey, seismic studies, and drilling of
exploratory wells. The next step is the deposit
appraisal which mainly implies estimation of oil and
gas reserves. Further, the field development activities
begin. They include drilling wells, constructing
a gathering pipeline and processing facilities.
The production of hydrocarbons begins when
the infrastructure is ready and ends with the field
abandonment after the reserves are depleted. Given
the description of the project phases, one may observe
that there is a process of gradual uncertainty resolu-
tion over the timespan of the project. During earlier
stages, there is very little knowledge of the volume of
recoverable hydrocarbons in the explored or devel-
oped deposit. The quality and the composition of
the flow from the reservoir, as well as its change with
time, is not entirely apprehended. Also, decision-
makers may only anticipate how profitable the whole
project will turn out, given the possibilities of sudden
changes in the hydrocarbon market price. With time,
as the field becomes mature, all these unknowns
become revealed, and by the end of the project life-
cycle, the full relevant information becomes available
to contribute to the knowledge and experience of
petroleum engineers for future projects.

A peculiar aspect of uncertainty resolution is
attributed to the nonconventional production envi-
ronments, especially offshore locations. Offshore
production sites usually consist of several reservoirs
(formations where the petroleum is trapped geologi-
cally), some of which are considerably large, while
others are small (often referred to as “marginal
fields”). All these reservoirs become explored during
the geological survey and the seismic studies. How-
ever, a more detailed examination of the porous
media and the fluid properties through exploratory
drilling is often performed only for larger fields for
economic reasons. As a result, for these larger depos-
its, a considerable amount of knowledge is gathered
during the appraisal phase. However, for the marginal
reservoirs, significant uncertainty prevails, and in
many cases, it may lead to these resources not being
developed.

To comprehend the relevant uncertainty aspects
inherent in the reservoir development and petroleum
production processes, these issues, i.e. stochastic
events, processes, and characteristics, are accounted
below in the three broad categories:

o functional uncertainty. A lot of dangerous
and expensive machinery guided by a complex
automation system is employed in oil and gas
projects. This direction addresses the issues of
potential technological incidents, hardware fail-
ures, repairs and restorations, and systems
maintenance in general;

o geophysical uncertainty. These issues include the
knowledge of formation characteristics, fluid
properties, and their behaviour during
the deposit draining. More and more informa-
tion is collected, as the reservoir is being devel-
oped and drained, thereby gradually annihilating
the lack of knowledge. Among the initially
uncertain parameters that might be considered
in this group, there are initial flow rates from
the production wells (or initial well productivi-
ties), initial oil cut (percentage of oil in the pro-
duced fluid), production decline rates, total
recoverable volume of hydrocarbons, water
breakthrough time (production ending time due
to water-flooding);

o economic uncertainty. Parameters of this group
are related to the changing market conditions
influencing such parameters as oil price, prices
for the machinery/equipment, and so on. Gener-
ally speaking, the discount rate may also be
an indicator of certain market situations from
the investment perspective.
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From the very general perspective of uncertainty
consideration, an important observation should be
made at this point. The nature of petroleum industry
projects is complex enough to include both exogenous
and endogenous uncertainty types (Jonsbréten,
1998a). The former one may be addressed as
an “external” from the decision-making viewpoint on
the considered process, i.e. these parameters are
revealed independently from the project-related deci-
sions. The economic parameters fall under this cate-
gory. Further, the functional and the geophysical
uncertainty issues make the petroleum industry
projects and problems stand out in the area of sto-
chastic programming because these two groups of
stochastic factors fall under the category of endoge-
nous, or decision-dependent uncertainty. It means
that the decisions made during the earlier stages of
the project when only a little information is available,
considerably affect the process itself, its efficiency,
outcome, profits, etc.

In this paper, the issues of oilfield development
and scheduling the production operations under
uncertainty will be addressed. In this context,
the uncertainty of the functional type appears not
quite as relevant as, for instance, for the problems of
automation and control system design. See, for
example, (Redutskiy, 2017b) that this uncertainty
type prompts to focus on choosing the hardware
components, making decisions on redundancy
(backing-up) the necessary tools, etc. Additionally,
incorporating uncertainty of the economic type for
the oilfield planning purposes will not be addressed
in this study, that is the price of oil will not be regarded
as stochastic. This assumption is made due to the
primary focus of this research on the technological
details. A proper representation of uncertainty in the
future market value of hydrocarbons requires a deep
analysis and a rather sophisticated representation in
the model. Therefore, a stable demand for hydrocar-
bons from various industries (chemical, textile,
pharmaceutical, construction etc.) will be considered
further, and thereby, conditions of the hydrocarbons
market are presumed as rather favourable.

The main angle of this research is the long-term
planning of oilfield development and production
operations, that is planning the lifecycle of a given
field which is prompted by the state-of-the-art Smart
Field approach. From the viewpoint of engineering
projects of field development in modern-day condi-
tions, this research addresses a number of strategic
decisions like well-drilling and laying out the infra-
structure with consideration of the future operations,

that is choosing reasonable production rates, artificial
lift running mode, as well as the throughput of
the gathering system during the project’s planning
horizon. An economic indicator of net present value
(NPV) is employed for the decision-making model
presented further. This indicator allows finding
a trade-off between the capital expenditures
(CAPEX), i.e. drilling and infrastructure investments,
and operational expenditures (OPEX) associated
with fluid processing and artificial lift performance.

Thus, the geophysical uncertainty issues are
the main stochastic factors taken into consideration
in the multi-stage stochastic programming problem
presented further. The model covers strategic plan-
ning issues relevant to the development of a given
oilfield, namely, well drilling, gathering pipeline
design, and processing facility choice. All the devel-
opment activities are planned and hydrocarbon pro-
duction is scheduled over the given time horizon,
corresponding to the deposit lifecycle. The model
considers in detail the reservoir description and arti-
ficial lift performance. The proposed decision-making
framework is especially relevant for the cases of
exploring the possibilities including the marginal
reservoirs into the development projects, given that
the significant level of geophysical uncertainty
remains for these marginal deposits by the time
the engineering project of the main production site
development is commenced. The proposed model is
applied to a study example of a marginal offshore field
based on a real-life data from several engineering
projects available to the author.

1. OVERVIEW OF THE RESEARCH
AREA

For almost seven decades, various optimisation
models have been developed by many researchers to
better comprehend the problems of planning and
control over technological processes in the oil and gas
industry. Early research in the area of petroleum
resource development and production management
comprised deterministic models, for example, in
research (Aronofsky & Williams, 1962), (Devine
& Lesso, 1972), (Frair & Devine, 1975). Later research,
for instance (Iyer et al., 1998), (Van den Heever et al,,
2001) or (Dawson & Fuller, 1999), included large-
scale mixed integer linear and non-linear problem
settings which require specialised algorithms to

12




Volume 9 e Issue 3 ¢ 2017

ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

facilitate their application to real-life problem
instances.

Incorporating uncertainty into strategic decision-
making appears to be one of the relatively recent
directions in research of oil and gas project planning.
One of the earlier papers focusing on endogenous
resource uncertainties for planning problem sector
projects is (Haugen, 1996). Later, another work
(Jonsbraten, 1998b) encompassed an optimal field
development planning problem under the exogenous
uncertainty of the future price for hydrocarbon
resources.

Several papers by Grossmann research group at
Carnegie Mellon University explore the problems of
petroleum field development and production, i.e. in
the same research domain as this study. (Goel
& Grossmann, 2004) attempt to optimise capital
investments and operations of a gas field under
uncertainty in reserves. (Tarhan et al., 2009) consider
the development and operations planning for an oil
and gas field under uncertainty in initial flow rates,
recoverable reserves and water breakthrough time.
(Gupta & Grossmann, 2014) address the fluid com-
position in addition to multiple scenarios of geo-
physical properties of the deposit, while planning
the field infrastructure.

Generally, the class of problems addressed in the
mentioned papers and also this research is called
process network synthesis. A seminal work for this
domain of stochastic models is (Tarhan
& Grossmann, 2008). The paper incorporates a few
theoretical developments concerning the issues of
decision-dependent uncertainty.

Another notable direction in the stochastic opti-
misation of oil and gas field development involves the
use of a reservoir simulation models. The paper
(Cullick et al., 2004) describes planning the invest-
ments into a production system for several deposits
with consideration of economic criteria and a certain
tolerable level of risk, set up by a field operating com-
pany. The authors use finite-difference reservoir
model to evaluate the properties of the deposit.
Another research incorporating stochastic reservoir
properties is presented in the article (Bellout et al.,
2007), where the authors contemplate simultaneous
decisions on well locations and the anticipated oper-
ating modes.

Application of deterministic modelling for plan-
ning field infrastructure and operations, for instance,
suggested in (Frair & Devine, 1975) or (Iyer et al.,
1998), leads to solutions when either all the wells in
the plan must be drilled or certain wells or sections of

a petroleum deposit are avoided because they are
deemed unprofitable in the circumstances of
the deterministic data provided for the models. Sto-
chastic modelling solutions also help to choose
a certain number of wells for draining of the deposit.
However, such solutions set up a reasonable strategy
for learning about the deposits with uncertain
reserves. That is, there might be an initial or a pilot
plan, and the possibilities of expansions if the process
is deemed profitable. To sum up, while deterministic
models are prone to exclude small deposits from the
development plan, the stochastic models might dem-
onstrate certain flexibility and reveal the potential of
small deposits due to consideration of optimistic and
pessimistic evaluations of various uncertain geo-
physical parameters.

The model presented in the following section
adopts the ideas of incorporating uncertainty in field
development and operations planning (Tarhan et al.,
2009). However, the necessary adaptations are made
to fit the process descriptions into an engineering
perspective through incorporating such details as
pressure and flow profiles in the gathering system,
artificial lift performance, and well interactions in
the reservoir.

2. FIELD DEVELOPMENT
AND PRODUCTION SCHEDULING
MODEL

Further, the problem of oilfield development
and production planning is formulated for an oft-
shore field, as demonstrated in Fig. 1. The wellheads
located on the seabed are grouped into clusters
around manifolds which play the role of gathering
stations. The connections between the wells and the
manifolds are made with short rigid pipelines called
‘jumpers. The gathered petroleum is delivered from
these clusters, first, to a system of risers, and then to
a processing facility, a platform called a ‘floating pro-
duction, storage and offloading’ (FPSO) unit, where
the export-quality petroleum is prepared. Usually,
the processed hydrocarbons are offloaded to a shuttle
tanker, which delivers the product to an onshore stor-
age base.

An important assumption regarding the nature
of a planning problem presented in this research is
that the focus is entirely on the structures of the sur-
face facilities (located on the seabed) and the system’s
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floating production, storage
and offloading (PFSO) unit

riser base .-

Fig. 1. Standalone offshore production system

Source: author’s elaboration based on (Bai & Bai, 2012).

capacities. With this the layout
of the underground structures is disregarded
in the model (it is considered as simple as possible,
perhaps, ordinary monobore wells).

In this research, the issue of operational efficiency
of an artificial lift system is taken under a rather
detailed consideration. In some works, e.g. (Tarhan et
al., 2009), the operational costs are taken as a fixed
amount of money per volume of produced fluid.
However, there is a considerable amount of research
like (Takacs, 2009) or (Wang et al., 2002) pointing
to the benefits of considering the operational effi-
ciency of the chosen artificial lift. Given that one
of the aims of this research is to capture the economic
trade-off between all the capital investments, opera-
tional expenditures and profits from producing
hydrocarbons, the operational efficiency is addressed
here to some extent in details. For our setting,
the production of hydrocarbons is assumed to be
conducted with electrical submersible pumps (ESP).
The decision-making model will drive the machin-
ery’s performance to work as closely to the best effi-
ciency point as possible, so that the costs associated
with operations can be suitably identified and bal-
anced with other expenditures. The operating mode
of the ESP equipment (and by extension its efficiency)
is defined by the process values of hydrocarbon pro-
duction flow rates from the wells and also, the fre-
quency of the alternating current (AC) controlling
the pump drive and allowing a certain flexibility
in the pump operations.

assumption,

jumpers

The flows in the planned struc-
tures are considered homogeneous
and consisting of oil and water. With
this, it is assumed that there are no gas
slugs in the flow. This is a reasonable
assumption given that ESP technol-
ogy allows separating the gas from the
flow inside the well.

The model below considers in
detail the flows and the pressures
throughout the entire production
system. With this, the pressures
in the systems are balanced,
and capacity limitations of the chosen
gathering structures are considered.
Ultimately, this allows avoiding the
negative impact of the surface pipe-
line’s backpressure on the wells’ opera-
tions.

A simple linear model of the res-
ervoir is considered here for long-term planning
purposes. The model accounts for the reservoir pro-
ductivity and interactions between the well during
operations. The representation of the resource deple-
tion with time is assumed to take an exponential
form.

Given the above, the goal
of the decision-making model is to make the follow-
ing choices:

o the number of wells to drill and their locations,

o the number, location, and capacities of mani-
folds,

o the assignment of wells to manifolds (connecting
with jumpers), capacities of the jumpers,

« capacities of the flowlines connecting the mani-
folds to the riser base,

o the processing capacity of the platform, and the
need for expanding this capacity,

o the assignment of each development activity
(drilling wells, installing manifolds, jumpers,
flowlines, and capacity expansions) to periods,

o production operations (production rates, AC
frequencies, and so on) during each period,

o the timeline for the end of the production opera-
tions after the water breakthrough.

These decisions are made with the consideration
of geophysical uncertainty considered in the form
of the following stochastic parameters in the provided
mathematical formulation:

o reservoir productivity and well interaction factors
which come in the form of a matrix (coefficients)
of a linear model. Note that these parameters

wellheads
............... b

assumptions
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directly correspond to the initial oil flow rates at

the start of the production operations;

o production decline rate. Note that this parameter
in combination with initial production rates
leads to an eventual estimation of recoverable
reserves of the deposit;

o water breakthrough time, the timeline when
the hydrocarbon production becomes no longer
possible due to the wells starting to produce only
water that is being injected into the reservoir to
maintain the necessary pressure.

A distinctive trait of the oil and gas industry
projects is that knowledge, especially that of
the deposit geophysics, is obtained gradually
throughout the operations. It means that uncertainty
represented by the listed stochastic parameters does
not resolve completely at every planning period of the
multi-stage problem. The uncertainty is mitigated
gradually by discovering certain information based
on the decisions made during some earlier periods.
The assumptions regarding this learning process for
the problem setting considered in this research are
listed below. The representation of gradual uncer-
tainty resolution in the mathematical model mostly
adopts the ideas of (Tarhan et al., 2009), with neces-
sary adaptations for this paper:

. there is an initial start-up development pro-
gramme comprising drilling a rather small pre-
defined number of wells N install a certain
number of manifolds, lay out the pipeline,
and eventually start the production process. This
initial programme collects the knowledge of
the reservoir, i.e. values of the productivity coef-
ficients
By extension, this allows to figure out the initial
production rates from the drilled wells, as well as

and well interaction coefficients.

Tab. 1. Notations for the lifecycle planning model (sets and indices)

the intensity of the well interaction through

the porous medium;

« there is a possibility to continue the field devel-
opment by drilling more wells (up to N**in total),
and respectively expand the gathering infrastruc-
ture. Fulfilling this extended development pro-
gramme allows gaining full knowledge of the
production decline slopes for the producing
wells, and by extension, the deposit's recoverable
reserves;

o as an alternative to the expensive and trouble-
some extended development
the knowledge of the recoverable reserves may be
unveiled by producing only from the N wells
that were initially drilled. However, a certain
time T" of continuous production must elapse so
that the values of production decline rates might
be evaluated. This is another strategy that
the model might suggest estimating the recover-
able hydrocarbon reserves;

« the uncertainty in the water breakthrough time is
assumed to be independent of the development/
drilling decisions. This uncertainty gets resolved
when the field becomes mature, i.e. the field must
be producing for a certain number of years T%, so
that the water breakthrough time becomes
known.

Below, the mathematical model is presented.
The necessary notations are provided in Tab. 1-3.

The objective function (1) bears the meaning of
maximising the expected net present value of
the petroleum development and production project.
The first term of the NPV for each single scenario
represents the revenues from the sales of the pro-
duced petroleum. The second term describes the
costs of well drilling. The next term corresponds to
the manifold installations with the chosen capacities.

programme,

NOTATION DESCRIPTION NOTATION DESCRIPTION
NW total number of potential well drilling locations ij wells, i, jE{1..NW}
NM maximum number of potential manifolds m manifolds, me {1...NM}
T total number of time periods tT time periods, t, T&{1...T}
NMC number of manifold capacity options k manifold capacity, k={1..NMC}
NJC number of jumper capacity options i jumper capacity, /<{1...NJC}
NFC number of flowline capacity options r flowline capacity, r&{1...NFC}
NPC number of platform processing capacity options 8 platform capacity, 8 €{1...NPC}
NEC number of potential processing capacity expansions y expansion capacity, y €{1...NEC}
NS total number of scenarios s, s’ scenarios, s, s"&{1...NS}
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Tab. 2. Notations for the lifecycle planning model (parameters)

NOTATION DESCRIPTION

XxFB, YR8 location (horizontal coordinates) of the riser base, [m]

X",y location (horizontal coordinates) of well i, [m]

xm’V“, ym’V’L location (horizontal coordinates) of manifold m, [m]

L’,,/m jumper length, corresponding to the distance between well i and manifold m, [m]

LM length of the flowline, corresponding to the distance between manifold m and the riser base, [m]

H, depth of well i, [m]

Hsea depth of the sea bed, [m]

D, well i production tubing diameter, [m]

S, allowed number of connections manifold capacity option k

D/ diameter of option / of the jumper capacity, [m]

DM diameter of option r of the flowline capacity chosen for the manifold flowlines, [m]

Qﬁ”’” processing capacity option 3 of initially installed FPSO, [m3/d]

Qy”” capacity expansion option y for the gathering system, [m®/d]

4, duration of time period t, [d]

it number of wells to drill to complete the initial development plan

Next number of wells to drill to complete the extended development plan, maximum allowed number of well-drilings

T number of production years (or time periods) necessary to evaluate the recoverable hydrocarbon reserves

T number of production years (or time periods) necessary to evaluate the water breakthrough time

T time interval before the water breakthrough occurs for the entire field and the production stops, scenario s

€ minimal total field flow rate necessary for the whole system to be viewed as producing, small number, [m3/d]

DC, maximum number of wells to be drilled during time period t

MC, maximum number of manifolds to be installed during time period t

PC, maximum number of pipeline segments to be commissioned during time period t

Cc pipeline grade factor for Hazen-Williams formula; assumes the value of 120 for new pipes, 94-100 for old pipes

premin necessary pressure at the riser base during time period t, [Pa]

pBHmin the lowest allowed bottomhole pressure, [Pa]

pR reservoir pressure, [Pa]

p the density of the produced fluid, [kg/m?]

g standard acceleration due to gravity, [m/s?]

" reservoir model coefficients, whose values are related to the wells’ productivity, as well as influence between each
i pair i and j, scenario s, [Pa-d/m?]

o, production decline slope for well j, scenario s, [1/d]

frox the highest allowed alternating current frequency, [Hz]

B large number

c” cost of drilling well i, [USD]

cY cost of manifold capacity option k, [USD]

¢ cost of jumper capacity option / per unit of length, [USD/m]

cr cost of flowline capacity option r per unit of length, [USD/m]

le"” cost of the initially installed FPSO with the chosen processing capacity option £, [USD]

Cy”“ cost of employing a processing capacity expansion option y for the platform or the gathering system, [USD]

cree cost of water handling during time period t per volume unit, [USD/m?]

pel price of oil per volume unit in time period t, [USD/m?]

P price of electricity during time period t per kWh, [USD/kWh]

d, cash flow discounting coefficient for time period t, fraction

Ps“""””'" probability of scenario s, fraction € [0; 1]
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Tab. 3. Notations for the lifecycle planning model (variables and functions)

NOTATION DESCRIPTION
BINARY VARIABLES (DECISION VARIABLES)
zm equals 1, if well i is drilled and completed at time period t, scenario s; 0, otherwise
.. equals 1, if manifold m is assigned a capacity option k and installed during time period t, scenario s; 0, otherwise
. equals 1, if well i is tied back to manifold m via jumper with capacity option /, and the jumper is installed during time
bmlts period t, scenario s; 0, otherwise
wr equals 1, if a flowline from manifold m to the riser base capacity option r is installed during time period t, scenario s;
z
ks 0, otherwise
z;P0 equals 1, if the platform is installed with the initial processing capacity option 8, scenario s; 0, otherwise
z;’fﬁ equals 1, if the processing capacity expansion option y is engaged starting period t, scenario s; 0, otherwise
BINARY VARIABLES (STATE VARIABLES)
comp! equals 1, if well i is drilled and completed within the time up to period t, and the chain from the well to the platform is
z
IS ready for production starting next time period, scenario s; 0, otherwise
orod equals 1, there the reservoir is producing petroleum, i.e. water breakthrough has not yet happened in time period t,
Z
ts scenario s; 0, otherwise
2o equals 1, if there is a flow from the drilled and operated wells during time period t, scenario s; 0, otherwise
gimiplan equals 1, if only the initial development plan has been being implemented so far by the end time period t, scenario s;
s 0, otherwise
ext.plan
’m”’ equals 1, if an extended development plan is being implemented by the end time period t, scenario s; 0, otherwise
iy equals 1, if by the end of time period t, the reservoir is mature enough to resolve the recoverable reserves
LS uncertainty, scenario s; 0, otherwise
bt equals 1, if by the end of time period t, the reservoir has been exploited long enough to determine the water
breakthrough time, scenario s; 0, otherwise
z . equals 1, if at the beginning of period t, scenario s and s’ are indistinguishable; 0, otherwise
CONTINUOUS VARIABLES (PROCESS VALUES AND PIPELINE SEGMENT DIAMETERS)
q,, fluid production rate from well i during period t, scenario s, [m3/d]
oc,,. oil cut for the flow from well i during time period t, scenario s, fraction
qjvmm flow through the jumper between well i and manifold m during time period t, scenario s, [m3/d]
q,‘n"”fs flow through manifold m during time period t, scenario s, [m3/d]
"’ms diameter of the jumper between well i and manifold m, scenario s, [m]
d,’n”: diameter of the flowline between manifold m and the riser base, scenario s, [m]
pit bottomhole pressure at well i during time period t, scenario s, [Pa]
p wellhead pressure at well i, scenario s, [Pa]
;‘:ts pressure at manifold m during time period t, scenario s, [Pa]
pk pressure at the riser base during time period t, scenario s, [Pa]
prrfz total developed pressure of the ESP in well i during time period t, scenario s, [Pa]
f/fip AC frequency used in VSD controlling the ESP in well i during time period t, scenario s, [Hz]
N;[:f hydraulic lift power developed by the ESP installation in well i during time period t, scenario s, [kW]
ntsr total efficiency of the ESP installation in well i during time period t, scenario s, fraction
FUNCTIONS
F™™(q,f) total developed head of the pump installed in well i
F(q,f) motor efficiency characteristic for the pump drive installed in well i
p(q,d,L) friction losses in the pipeline segment
NPV, net present value of the project, scenario s
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The fourth term corresponds to the costs of the jump-
ers, given their well-to-manifold allocations. The fifth
term goes for the flowline costs. The sixth term is
associated with the choice of the initial processing
capacity of the platform, while the following term
accounts for potential processing capacity expansions
in the following years. The eighth term corresponds
to the processing of the fluid flow, i.e. separating the
petroleum from the water. The ninth term describes
the electricity consumption for the chosen ESP oper-
ating modes. All the costs and revenues are consid-
ered for each period of the planning horizon
and the discounting coefficients (2) for the uneven
time periods are applied to adjust the cash flows to
their present value.

The constraints for the model are provided below,
and they are grouped into several broad categories.

2.1. STRUCTURE CONSTRAINTS

Constraints (3) state that at any potential well
drilling location, no more than one well may be
drilled. Constraints (4) state that at any potential
manifold placing location, no more than one mani-
fold may be installed, it may be installed only once,
and only one capacity option may be chosen for it.
Inequalities (5) and (6) say that each drilled well
should be included in the gathering network by con-
necting it to a manifold via a jumper. Equality (7)
declares that from any installed manifold, a flowline
must be laid to the riser base, and a capacity choice
should be made for the pipeline. Expression (8)
ensures the installation of a processing platform with
a certain chosen capacity.

NM NMC W
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2.2. GATHERING SYSTEM FLOWS AND CAPACI-
TIES

A capacity choice for each manifold should be
made according to the number of jumpers connected
to it (9).

The capacity choice for the jumper and flowlines
is provided in groups (10)-(12) and (13)-(16),
respectively. To choose a suitable jumper diameter,
a nonlinear function, also known as the Hazen-Wil-
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liams formula (Centrilift, 1997), is used in (12) for
determining the pressure drop in a pipeline. In this
function, continuous decision variables for jumper
lengths, flow rates (10) and diameters (11) are used.
The latter two expressions are connected to the cor-
responding design binaries. The last term on the
right-hand side of the expression (12) makes the
pressure difference constraints enforced only for
those ‘well-manifold’ pairs that are chosen by the
model to be connected with jumpers. Similar logic
applies to the description of the flows in the pipelines
connecting the manifolds to the riser base (13)-(16).

The constraint (17) declares that the amount of
fluid delivered to the processing unit should corre-
spond to its processing capacity, whether it is merely

initially chosen FPSO’s capacity or some additional
expansions have been employed.

2.3. SCHEDULING CONSTRAINTS

Logical constraints are applied to properly
sequence the development activities in time. Specifi-
cally, they suggest that the pipeline segments must be
installed only after the corresponding structural ele-
ments are completed. Expression (18) states that any
jumper must be placed only after the corresponding
well is drilled and the manifold is commissioned.
Similarly, each flowline should be laid after the mani-
folds are installed (19). The following constraints
(20)-(22)
a maximum number of wells that can be drilled

represent scheduling limitations, i.e.

T T
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and completed, and a maximum number of manifolds
and pipeline segment that can be installed in each
period.

2.4. PRODUCTION SCHEDULING

Logical constraints connecting the development
and production phases require certain intricacy for
proper decision-making in the setting that includes
uncertainty considerations. Firstly, the intermediate
(state) binary variable is introduced in (23) declaring
that production from a well may only start no earlier
than the entire path of infrastructure from the well to
the riser base is finished. The processing platform is
assumed to be installed and ready by the end of the
very first period. Secondly, another intermediate
variable is described in (24), ensuring the production
from the reservoir is possible, i.e. that the water
breakthrough has not happened. Finally, the logical
constraints (25) allow the production to take place
when the necessary conditions are met.

The constraint (26) describes yet another inter-
mediate (state) binary, accounting for the periods
when production is not only allowed but actually
happens, i.e. if the production from the entire deposit
is bigger than a pre-defined small value e.

Technological constraints (27) represent the res-
ervoir performance. The coefficients «, _correspond
to the productivity indices for the wells and well
interaction factors. The constraint (28) intends to
provide an advisable range of the reservoir draining
pressures. The next set of constraints (29) demon-
strates how the operational conditions change from

period to period, i.e. how the oil content in the pro-
duced fluid declines over time.

Constraints (30) through (32) characterise
the performance of the artificial lift for every well in
every period. Equation (30) describes the pressure
developed by the ESP unit given the well inflow and
the alternating current (AC) frequency controlling
the motor. The function employs a polynomial
approximation of a characteristic provided in the
chosen pump documentation. The corrections are
also applied to the curve given the variable AC fre-
quency. The efficiency function (30) describes the
total ESP system efficiency, a characteristic partly
obtained from the curves from the equipment docu-
mentation and partly from the engineering reference
sources like (Takacs, 2009) and (Centrilift, 1997).
Again, a polynomial approximation of the efficiency
function is employed, with consideration of the vari-
able AC frequency. Constraint (32) sets a technologi-
cal limitation for the variable frequency drive used
with the pumps. To estimate the energy used to lift
the fluid from the formation to the processing unit,
a formula of hydraulic lift power (33) adopted from
(Takécs, 2009) is used, and this concludes the evalua-
tion of the artificial lift efficiency.

Finally, the pressure difference between the bot-
tomhole and wellhead of each well is obtained in (34),
given the chosen production operating mode for each
period.

2.5. UNCERTAINTY RESOLUTION

The following set of constraints (35)-(39) com-
pute the values of the state binary variables that cor-
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respond to the learning process. These variables will
further allow identifying the pairs of scenarios indis-
tinguishable from the point of view of the accumu-
lated knowledge by the end of each period, which in
its turn influences the decisions that are to be made.
The constraint (35) counts the number of wells drilled
and completed up to the end of each period. The
constraints (36) attains the proper value for the vari-
able indicating whether the project is in the initial
development phase or past it. The constraints (37)
calculate a value for the variable indicating whether
the project has moved to the phase of extended field
development, i.e. more than N™ wells are being
drilled. The constraints (38) account for the binary
state variable indicating whether the field is mature
enough to estimate its recoverable reserves. The con-

Tab. 4. Scenario sets that differ only in the specified parameters

straints (39) account for the binary state variable
indicating whether the field is mature enough to
evaluate the end of production due to the water
breakthrough.

Tab. 4 describes the scenario subsets MI...M7
which differ only in the given uncertainty kinds
specified with checkmarks in the table. Further, the
constraints (40)-(46) reducing the decision space due
to the scenario pairs (s, s’) being indistinguishable at
certain time periods, are provided.

Decision “reduction”. Conditional non-anticipa-
tivity constraints (40)-(46) reveal if any scenario pair
is indistinguishable during the multi-stage decision-
making process, based on the scenario subsets
in Tab. 4.

PARAMETER M, M, M, M, M, M, M,
Productivity and interactions v v v v
Decline slopes (recoverable reserves) v v v v
Water breakthrough time v v v v

( ézntt plan)+ zg ¢ t— Cfmzt plan Zg g Vte{ 2..T} ,(s,s')eMl (40)

(l_gtti’nsit.plan}( maZurzty)+ - t— mzt plan 2z, ¢ t,ématurlty>z

,Z,Vte{ 2.7} ( s,s')eM2 (41)
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Now that the conditions for the decision space
reduction (variable z . values) are provided,
the similarities in the decisions across the indistin-
guishable scenario sets may be determined in (47).

Finally, the initial non-anticipativity constraints
(48) are presented. They represent the lack of knowl-
edge of the deposit’s geophysics at the very beginning
of the decision-making process. For small examples,
these constraints are usually needed only for
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the period t=1. However, for larger examples, it might
take more periods until the very first uncertainty
kind gets resolved (for our model, it is the uncertainty
in the reservoir productivity). That is why below,
the constraints are written down for the general case,
where INAC is a set of scenarios and periods
for whom these initial non-anticipativity constraints
are required.

Vie{ L.NW} Vie{2.T} (s.s")e{1.NS}

Vme{ 1.NM} Vke{ 1. NMC} Vie{ 2.T} ((5.s")e{ 1.NS}

Vie{1.NW} Yme{1.NM} Vie{1.NJC} Vie{ 2.T} (s.s")e{1.NS} (47)
Vme{ 1.NM} Vre{1.NFC} Vie{ 2.T} (5.5")e{1.NS}

Vye{1.NEC} 1e{ 2.T} (5,5")e{ 1..NS}

Vie{1.NW} (5,5t )eINAC
Vme{1.NM},Vke{1.NMC} ( s,5')eINAC

(48)

Vme{ 1..NM} ,Vre{ 1 ..NFC} ,( S,s',l)eINAC
Vel .NPC},( 5,5t )eINAC
Vye{1.NEC} (5,51 )eINAC
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3. COMPUTATIONAL EXPERIMENT.
PROBLEM SETTING AND OPTIMISA-
TION ALGORITHM

For the computational experiment, a marginal
oilfield of five potential wells is considered. The plan-
ning horizon is ten years, divided into five problem
stages (two years each). Eight scenarios representing
geophysical uncertainty are provided in Tab. 5. All
the scenarios are deemed equally probable.
The matrix A, represents rather high reservoir pro-
ductivity and at the same time high influence between
the wells. These conditions allow flow rates from the
five wells to be up to 500m*/d. The matrix A, stands
for a relatively low reservoir productivity and at the
same time low influence between the wells. These
conditions allow flow rates from the five wells to be
up to 200m3/d. Vectors S, represents relatively fast
production decline: the decline rates are ranging
from 4107 to 9-10*1/d. Vectors S,, on the contrary,
represents slow decline: the rates are ranging from
2:107*to 4.5:107*1/d. Water breakthrough time is esti-
mated to be either T *"'=8 years or T,""'=6 years.

According to Tab. 4 and 5, the subsets M1...M7
include the following scenario pairs:

o MI:(1,2); (3,4); (5,6); (7,8)
o M2:(1,3); (2,4); (5,7); (6,8)
o M3:(1,5); (2,6); (3,7); (4,8)
o M4:(1,4); (2,3); (5,8); (6,7)
o M5:(1,6); (2,5); (3,8); (4,7)
o M6:(1,7); (2,8); (3,5); (4,6)
o M7:(1,8); (2,7); (3,6); (4,5)

The initial development plan includes drilling
two wells, while the extended plan implied drilling all
five wells. The production decline slopes are consid-
ered to be revealed after two years from the start
of the production. The same timeline applies
to the revealing of water breakthrough time. Initial
non-anticipativity constraints for such problem set-
ting are required during the first period (years one
and two) only. Conditional non-anticipativity con-
straints work during the second period (years three
and four). From ¢=3 and further (years five to ten) all

Tab. 5. Scenarios for the computational example

the relevant geophysical characteristics are consid-
ered known.

The model was run with the MIDACO solver in
the Matlab environment. This solver implements
a black-box optimisation algorithm for large-scale
mixed-integer problems  (MINLP).
The employed algorithm combines a meta-heuristic

nonlinear

ant-colony optimisation with an Oracle penalty
method of constraint handling. The model was run
30 times, and each time the result of the previous run
was used as a starting point. The techniques suggested
in the user manual of the solver were employed dur-
ing the runs to avoid getting stuck in local optima and
to refine the obtained solution. The results of the
modelling computations are presented in Tab. 6.

4. DISCUSSION OF THE MODELLING
RESULTS

As seen in the results, the problem setting for
the marginal field taken as an example is viewed
as generally favourable by the algorithm both in the
deterministic and the stochastic settings.

For the stochastic problem setting, the initial
production plan (drilling two wells) is initiated for all
the scenarios. Moreover, the algorithm finds it profit-
able to drill at least three wells in every single scenario,
even for the cases of small production rates and fast
production decline (s=2 and s=6).

For the processing platform, the algorithm
chooses the largest available processing capacity
(1000 m?3/d), which turns out suitable for the initial
production plan as well as for the scenarios with low
reservoir productivity (s {2,4,6,8}). For the scenarios
with higher reservoir productivity (s€{1,3,5,7})
and thereby higher production rates, the algorithm
suggests a capacity expansion of 2000m*/d to be
installed during the second period, after the uncer-
tainty in productivity has become resolved. Also, for
the scenarios with high production rates, the algo-
rithm suggests drilling a second cluster of wells: two
more wells connected to a newly installed manifold.

PARAMETER s=1 5=2 s=3 s=4 s=5 5=6 s=7 s=8
Productivity and interactions matrix A A, A A, A, A, A A,
Decline slopes vector S, S, S, S, S, S, S, S,
Water breakthrough time T, T, Tt T, T, Tt T, T,
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Tab. 6. Modelling results

SCENARIO

DESCRIPTION

CAPEX

OPEX

NPV

s=1

During t=1, drill wells W1, W3, install manifold M1 with 4 connections, install
corresponding jumpers J11, J31 with diameter 10”, and flowline MF1 with diameter
20”. Install FPSO with processing capacity 1000m?3/d. Begin production. During t=2,
drill W2, install J21. During t=3, drill W4 and W5, install M2 with 2 connections,
install J42, J52 (10”), and MF2 (20”). Expand processing capacity by 2000m3/d

141.709

37.766

883.906

5=2

During t=1, drill W1, W3, install M1 (4 conn.), install J11 and J31 (10”’), and MF1
(20”). Install FPSO with processing capacity 1000 m3/d. Begin production. During t=2,
drill W2, install J21 (4”")

90.209

0.75

154.491

s=3

During t=1, drill W1, W3, install M1 (4 conn.), install J11, J31 (10”), and MF1 (20”).
Install FPSO with processing capacity 1000 m*/d. Begin production. During t=2, drill
W2, install J21 (10”). During t=3, drill W4, W5, install M2 (2 conn.), install J42 and
152 (10”), and MF2 (20”). Expand processing capacity by 2000m?/d

139.151

41.237

889.131

s=4

During t=1, drill W1, W3, install M1 (4 conn.), install J11, J31 (10”), and MF1 (20”).
Install FPSO with processing capacity 1000m3/d. Begin production. During t=2, drill
W2, install J21 (4”"). During t=3, drill W4, W5, install M2 (2 conn.), install J42, J52
(4”), and MF2 (8”)

135.038

0.58

198.753

s=5

During t=1, drill W1, W3, install M1 (4 conn.), install J11, J31 (10”), and MF1 (20”).
Install FPSO with processing capacity 1000m3/d. Begin production. During t=2, drill
W2, install J21 (10”"). During t=3, drill W4, W5, install M2 (2 conn.), install J42, J52
(10”), and MF2 (20”). Expand processing capacity by 2000m3/d. For t=5, no
production; water breakthrough.

139.151

34.470

613.795

5=6

During t=1, drill W1, W3, install M1 (4 conn.), install J11 and J31 (10”), and MF1
(20”). Install FPSO with processing capacity 1000m3/d. Begin production. During t=2
drill W2, install J21 (4”). For t=5, no production; water breakthrough.

90.209

0.48

113.985

s=7

During t=1, drill W1, W3, install M1 (4 conn.), install J11 and J31 (10”), and MF1
(20”). Install FPSO with processing capacity 1000m3/d. Begin production. During t=2,
drill W2, install J21 (10”"). During t=3, drill W4, W5, install M2 (2 conn.), install J42,
J52 (10”), and MF2 (20”). Expand processing capacity by 2000m3/d. For t=5, no
production; water breakthrough.

141.709

19.617

584.600

During t=1, drill W1, W3, install M1 (4 conn.), install J11 and J31 (10”’), and MF1
(20”). Install FPSO with processing capacity 1000m3/d. Begin production. During t=2,
drill W2, install J21 (4”'). During t=3, drill W4, W5, install M2 (2 conn.), install J42, J52
(4”"), and MF2 (8”). For t=5, no production; water breakthrough.

135.038

0.31

143.049

ENP

V:447.714

Average
values
solution

During t=1, drill W1, W3, install M1 (4 conn.), install J11 and J31 (4”’), and MF1 (8”).
Install FPSO with processing capacity 500m3/d. Begin production. During t=2, drill
W2, W4, W5, install M2 (2 conn.), install J21, J42, J52 (4”"), and MF2 (8”). Expand
processing capacity by 1000m3/d

136.083

32.537

274.863

These things get done in the third period, after the
uncertainty in production decline, and water break-
through becomes resolved.

When it comes to the capacity choices
for the pipeline segments, that is the corresponding
diameters, the initial choice (for t=1) is larger diam-
eters. This is attributed mainly to the non-anticipativ-
ity constraints. When the very first decisions are
made, there is no information on the flow rates from
the wells draining the reservoir. The set of constraints
(11)-(16) monitors
the gathering system to ensure the necessary pressure
at the riser base. Pipeline segment diameters influ-

the pressure drops along

ence these pressure drops dramatically: refer to con-
straint (12) where the value of the diameter
in the pressure loss function is included with the
power of —4.89. Thereby, the algorithm chooses the
larger diameters to get the pressure drops to be rather
small. When the productivity is revealed, the diameter
choice is made with respect to the reservoir draining
rates. This is how the choice is made for the jumper
diameter from Well 2 to Manifold 1 in period t=2,
and also for the second cluster of wells (Well 4, Well 5,
Manifold 2, Flowline 2) in period t=3. For low pro-
duction rates (s={2,4,6,8}), the lower pipeline diam-
eters are chosen for both jumpers and flowlines,
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and for the higher rates (s={1,3,5,7}), the higher
capacity options are selected.

The last line in Tab. 6 describes the solution for
the model, where instead of the stochastic parameters
their average evaluations were assumed. One may
observe that unlike the stochastic solution, this aver-
age values solution does not wait for the 3™ period to
finish the field development. However, given that
the values of the productivities and well influence
factors are considered as the average values,
the resulting production rates are rather low, only up
to 270m*/d. This explains the fact the NPV of average
values solution is lower than the expected NPV
(ENPV) of the stochastic one. In the stochastic solu-
tion, there four outcomes that are far better than the
outcome of the deterministic solution, there are two
outcomes that are a little worse than the deterministic
one and only two that are far worse than in the aver-
age values case. Therefore, generally, the stochastic
formulation of the development and production
planning problem views the problem setting for this
example as more favourable than the deterministic
formulation.

CONCLUSIONS

The strategic planning problem of optimising
oilfield development and production operations has
been addressed in this research with consideration
of geophysical uncertainty. It has been demonstrated
that the approach to planning under uncertainty
and the approach of planning based on deterministic
modelling with average values of stochastic parame-
ters reveal a different attitude to the project lifecycle.
The results of the stochastic modelling approach
prove to be more nuanced and considerate to learn-
ing about the uncertain behaviour of the planned
process and applying the gained knowledge to achieve
good These
of the stochastic modelling make it beneficial for
engineering departments working with planning the
oilfield development activities in nonconventional
environments. It is especially relevant for develop-
ment projects where marginal fields and reservoirs
are present. These small deposits are usually not
studied in detail; however, the decision whether to
develop them or not needs to be made.

With regards to the model composed in this
study and the example, this research demonstrates
certain limitations and drawbacks regarding the sto-

results. characteristic  attributes

chastic parameter representation. First of all,
the 2-point distributions for the values of the stochas-
tic parameters given in the example may not be good
enough for some cases. Second, the stochastic repre-
sentation of the reservoir may prove to benefit from
the use of the specialised reservoir-simulating soft-
ware that may work in conjunction with the black-
box optimisation algorithm.

Generally speaking, in the modern context
of energy resources and the pursuit of renewable
energy, it may be of interest for planning projects
in the petroleum sector to consider the energy market
situation by introducing the hydrocarbon market
price as a stochastic parameter. It may prove to have
some bearing on whether to develop certain reserves
or not, or whether it is best to produce the petroleum
with rather low rates despite the possibility of pro-
ducing faster.

From the modelling perspective, any of the men-
tioned ideas for further research in this domain will
definitely increase the complexity of the model.
The model as presented in this study is already a large
nonlinear non-convex combinatorial problem, and
even for a small example, it has thousands of variables
and constraints. Thus, adding more complexity
to the model would require a specialised and highly
efficient heuristic algorithm that should perhaps
include some decomposition procedures.
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