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Abstract

Purpose: Lean Management concerns a strategy or philosophy aiming at sav-
ing resource practices and curtailment of public expenses, with ultimate ob-
jective of the enhancement of the organizational performance. By extension,
the successful integration of the Lean Management leads to positive organiza-
tional results, such as higher quality, along with improved financial, envi-
ronmental and business market performance. Although a lot of studies re-
lated to the effect of Lean production on the organizational performance have
been conducted, empirical findings that examine the case of the public sector
are absent. Additionally, there is no precise mechanism through which the
Lean Management determines the organizational performance of the public
utility companies. The above mentioned research gap is examined with this
research, given that it investigates the influence of the Successful Lean Man-
agement on the Organizational Performance (Environmental Performance,
Financial Performance, Business Performance) in public utilities in Greece.
Research Methodology: The research method combines bibliographic re-
search and empirical—with quantitative method—through a case study. More
specifically, via quantitative approach, which was based on sample research
with standardized questionnaire, performed in two of the biggest and most
important public utilities in Greece, the Public Power Corporation S.A. (PPC
S.A.) and the Athens Water Supply and Sewerage Company (EYDAP S.A).
Findings: Quantitative findings from this illustrated that the successful
transformation towards the Lean principles/saving resources affects positively
the Business Market Performance, the Environmental and the Financial Per-
formance. Limitations: Main restrictions of the current study are the capita-
lization of random sample and the strict focus on Greek public utilities that
function under conditions of competition. Consequently, whichever genera-
lizations for the whole Public Sector as well as for businesses of the private
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sector it would be better to be avoided, as they differ concerning their struc-
tural and functional features and their organizational culture.
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1. Introduction

Lean Management concerns a strategy or philosophy aiming at saving resource
prac-tices and curtailment of public expenses, which can lead to positive organi-
zational results, such as higher quality, along with improved financial, environ-
mental and business market performance [1] [2] [3] [4].

In the Greek public sector the transition to the saving resources principles and
the Lean Management started taking place more intensely at the end of 2014,
when the incorporation of transparency and open data principles began, in pub-
lic companies [5]. Despite the fact that the last few years some positive steps
were made, mainly due to the new technological advances, the Greek public
companies still continue to be characterized by bureaucracy and by deficiency in
complete strategic action and utilization of the disposable public assets in the
best way possible [6].

More analytically, the transition of the Greek Sector towards the Lean Man-
agement seems to be encouraged by the greek laws and the implementation of
the national and business plan actions, supported by national and European
funds. Particularly in the Business Programs many specialized actions are inte-
grated that strive for solutions to serious issues of the Greek Management, such
as the “Introduction of New Management Methods”, the “Quality of Customer
Service”, the “Upgrade of Human Workforce” and the “Introduction of Infor-
mation Technology (IT) in the Public Sector”.

In this context were materialized and continue to be implemented Programs
such as for example, the “Quality for the Citizen”, the “TAXIS application”, the
Organizational Programs “State” of the ministry of the Interior and Administra-
tive Reconstruction, the “Society of Information” the “Union”, the Business
Program “Human Workforce Development, Training and Lifelong Education”
2014-2020, the diavgeia.gov, the program of digitalization and codification of the
legislation “e-themis”, digital signatures, the creation of data.gov.gr that supplies
us with open public data.

The above mentioned programs contribute to the direction of Lean Manage-
ment since they aim at the reduction of bureaucracy, the simplification of the
procedures, the encouragement of transparency, the homogenization of the ac-
tions, the capitalization of ITC (Information Technology Communications), the
introduction of the term of total quality and the progressive introduction of mea-

suring efficiency variables and the evaluation of employees and services having
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as criterion the efficiency.

The attempts for implementation, in the Public sector and especially in the
public companies, of contemporary forms of management that are consistent
with the Lean approach, such as the Management with set targets, the Total
Quality Management, the assessment of the provided public services, are highly
promising but at primary stages. More specifically, the introduction of serious
initiatives for the restructuring of the Public sector in Greece concerns only the
last two decades, having as first step the function of Citizens’ Service Centre
(CSC), contrary to other European countries and the United States of America
that are engaged since the 1950.

In any case, there is the ability for amelioration of the provided services from
the public companies with the objective of a better and faster customer-citizen
service, by offering better working conditions and improving their efficiency and
productivity [7]. This can become true without negatively affecting the restruc-
ture, the financial reinforcement of the country from abroad or the new invest-
ments in technological infrastructures and information systems with the imple-
mentation of the Lean Management practices to the services of the public com-
panies/organizations [8].

According to the systematic literature review of Arlbjern et al [9] there are
few studies examining the implementation of Lean Management in public or-
ganization as well as to utility companies in general. Consequently, there is a
growing demand as far as it concerns conducting reliable research that would
examine the smooth implementation and the impacts of the Lean Management
principles on the public sector [10]. Simultaneously, there is absence of findings
that examine the precise influence of Lean Management on various efficiency
variables of the Organizational Performance (the Financial Performance, the
Environmental Performance and the Business Market Performance) in public
organizations.

It has been proven that the success concerning the realization of the saving
resources tasks depends to a great extent from the opinions of the people eva-
luating them. The Financial Performance concerns the costs (functional, work-
ing etc.) and the income of the public utility company, while the non-Financial
Performance is related with the fulfillment of the organizational targets, the
amelioration of delivery time of the products and the prompt service of the cus-
tomers [11].

Most of the times, the project managers determine the success rate through
the completion of the project according to the planned budget and the time ho-
rizon [11]. The users of the saving resources system usually decide on the suc-
cess of the project through their smooth interaction with it.

In turn, the top managers believe that such a system is correctly implemented
when the business accomplishes the reinforcement of the Organizational Per-
formance and complete accomplishment of the already set targets [11] [12] [13].

According to Al-Mashari et al [14], the main objective of a dwindling ex-
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penses system is the fortification of the organizational performances, by incor-
porating a range of business procedures in every functional department of the
business. This integration enables the best organization of the information flow,
in the business as well as among its customers and suppliers [11] [14].

Corresponding research of Hwang and Min [15] proved that the effective im-
plementation of the saving resources system is positively with and to a statisti-
cally important level with the organizational capability (e.g. information access,
business processes improvement, products innovation etc.) and the Organiza-
tional Performance of the business. Botta-Genoulaz et al [16] also supported
that the successful materialization of the tasks for the reduction of the expenses
positively influence the performance of a company.

Additionally, comparing businesses of various fields, observed that the ones
that utilized in an efficient way the aforementioned systems noticed an increase
in their Organizational Performance, compared with those that did not possess
them. More analytically, they mentioned that the turnover of the companies that
had actualized successful saving resources works had significantly improved.
Though, they noticed that the outcome varied depending on the businesses size
[17] [18] [19], in turn, proved the existence of a positive and statistically impor-
tant relation between the successful implementation of the saving expenses works

and the Organizational Performance.

2. Research Question & Research Methodology

The research question of this study is the examination of the integration influ-
ence of the Lean Management Principles (Lean Transformation) on the Organi-
zational Performance of Public Utilities in Greece.

It is a fact that there are not enough studies conducted in Greece that deal
with lean Management in public utilities and how this may affect them. This re-
search gap motivated us to study and answer the question about how Lean Man-
agement affect important factors that determine the viability and organizational
performance of public utilities in Greece

In this paper, we used as research tool the empirical—with quantitative me-
thod—re-search through case study. More specifically, via quantitative approach,
which was based on sample research with standardized questionnaire, performed
in two of the biggest and most important public companies in Greece, the Public
Power Corporation S.A. (PPC S.A.) and the Athens Water Supply and Sewerage
Company (EYDAP S.A), the research question was looked into.

The quantitative approach is based on sample research with standardized
questionnaire, offering the ability to approach a satisfactory proportion of the
population for the investigation of theories and inquiries [20].

The questionnaire constitutes the most fundamental tool concerning the data
collection in a quantitative research. Planning and conducting this question-
naire, for the specific study, was actualized oriented to the materialization of the

goals of the research at the two biggest Greek enterprises of public interest and
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utility purpose: PPC S.A. and EYDAP S.A. It was based on multiple rules, in or-
der for the questions not to be biased and lead to erroneous outcome [21].

In order for the respondents to remain impartial, there was appropriate com-
bination and composition of questions along with the capitalization of appropri-
ate scales. More specifically, the questions were mixed, so that the participants
would find challenging to set apart the individual and the dependent variable of
the research. Convenience sample was utilized, which is characterized by low
cost and time of realization, while when performed properly it can reduce the
chance of a statistic error [21]. This is a method of no-odds where the subjects of
the research are chosen based on their proximity and easy accessibility [22] and
it is the most popular when concerning workforce since it is feasible to include
the vast majority of the population. Simultaneously, the method of snowball
sampling was utilized, during which it was asked from the participants to for-
ward the questionnaire to their colleagues working in the same sector. To be
more exact, the procedure of sampling used in the current research is the fol-

lowing.

2.1. Population

The employees in public companies (PPC S.A., EYDAP S.A) occupied in Direc-
torates and Sectors such as: IT, operations, energy, management, strategic plan-

ning, research, human resource management, marketing and procurement.

2.2. Sample Size

From the 480 questionnaires being handed out, 343 valid answers were collected.

Consequently, the response rate was 71.5%.

2.3. Realization of Sampling Plan and Collection of Data

Sampling was performed in the aforementioned Directorates and Sectors from

January 2019 till September 2019 (Figure 1). The research was being conducted in

Distribution of employees by sector

8

10.00%

6.00%

=T = Operations Energy = Management = Strategic

Research = HR = Marketing = Procurement

Figure 1. Distribution of employees by sector.
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the morning and at noon, so as to ensure a satisfactory representation of the
sample. The delivery of the questionnaire was performed both traditionally
(hand by hand) and online. The online distribution of the questionnaire was
made according to the lists of the e-mails given to the human resources Directo-
rate of each company. At this point it worth’s mentioning that we took advan-
tage of snowball sampling, as it was asked from the participants to hand out the

questionnaire to their colleagues (Figure 2).

2.4. Procedure of Codification and Insert of Data

The variables of the research (dependent variables CSFs, independent variable
Lean Transformation) include various scales, such as the Likert scale. The possi-
ble alternatives were coded using relevant numbers and headlines with the assis-
tance of “Microsoft Excel” spreadsheet. Moreover, the data from the partici-
pants’ responses were inserted on a data basis “SPSS Version 23 for Windows”,
always in accordance with the previously mentioned codification. Finally, the
data were analyzed with the aid of the specific statistic package and the “IBM
SPSS Amos 21”.

The theoretical model of the research is being presented in the following Fig-
ure 3:

The research question will be investigated with the assistance of 3 research
hypotheses.

By deduction, the following research hypothesis can be conveyed:

H1: The Successful Integration of the Lean Management principles/systems
positively affects the Business Market Performance of a Public Utility Company.

H2: The Successful Integration of the Lean Management principles/systems
has a favorable effect on the Environmental Performance of a Public Utility
Company.

H3: The Successful Integration of the Lean Management principles/systems

has a positive influence on the Financial Performance of Public Utility Company.

Questionnaire response rate

= Answer = No answer

Figure 2. Queationnaire response rate.
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Lean N Financial
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Management Performance
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Figure 3. The theoretical model of research.

3. Findings

To check the validity of the research tool, an Exploratory Factor Analysis (EFA)
was initially performed. This analysis aims to investigate the composition of the
scales used and to create fewer variables compared to the original questionnaire.
The latter is achieved through the grouping of proposals (items) located within
the same factor. Thus, propositions that belong to the same scale have a high in-
terrelationship and vice versa. Consequently, each set of sentences is calculated
as a single factor using the average of the answers given by the respondents. At
this point it should be emphasized that with Exploratory Factor Analysis, the
construction of structures that affect a set of variables is examined. The follow-
ing equation is the factor analysis equation, which states a linear type relational
relation:

Xi—ty =R+ 1R+ 1R+ e

Xy =ty = B +1,F, -+ 1, F, + 6

Xn —Hy = In1F1+ In2|:2_‘_'”_'—Inm':m-‘_en

F,, denotes the generalized variables and 7, their coefficients. The symbol en
refers to the random error of the interpretive variable X, and is related exclu-

sively to it. The simplest form of factor analysis equation is:
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(X _'Ll)nxl = Inmenxm +en><1

The rotation method used in Factor Analysis was Varimax and acceptable
charge levels were those above 0.50. From the statistical point of view, this me-
thod used to simplify a factor depending on the most important propositions
that characterize it. More specifically, Varimax maximizes the sum of the squared
variations (squared correlations between propositions/variables and factors) of
each proposition to create single factors. The following equation expresses the

data exchange criterion of the Varimax method:

k P

1 i (1
Ryarivax = arg mF?X Ez (AR)ij —Z E

P
j=li=1 j=1 1

S e |

The reliability of the single factors/scales was calculated based on the Cron-
bach’s Alpha index. Also, the possibility of increasing the value of this index in
case of removal of certain proposals/statements (“scale if item deleted”) was in-
vestigated. Cronbach Alpha values equal to or greater than 0.70 are considered
acceptable. Consequently, scales with a Cronbach Alpha index (a) that reach up
to 0.80 are considered quite satisfactory for the composition and validity of the
factors, while up to 0.90 (or in rare cases above 0.90) are characterized as ex-
tremely reliable. In the case of the present dissertation, the reliability index was
in all cases greater than 0.70, proving the existence of a satisfactory level of in-
ternal consistency.

In general, Factor Analysis showed that each group of propositions is a separate
factor with loadings over 0.50. Loads are the weight of each variable/proposition in
each factor (Ze. it presents the internal correlation index of each proposition in a
single factor). The higher the charge, the easier it is to interpret the factor. In
general, through factor analysis, information is provided that verifies the exis-
tence of convergent validity.

In addition, most of the proposals were not identified in two separate factors,
while in all cases where this was found, the “problematic” proposal that showed
cross-loading was excluded from the analysis. In other words, propositions charged
to two different factors were excluded from factor analysis. Therefore, there is
satisfactory discriminant validity.

Applying the Cook’s Distance method the collected data from the respon-
dents’ replies were checked for high residuals and for bias as far as it concerns
the participants” answers. The method is used in various ways:

Indicate points that affect data and that are worth checking for validity.

Indicate areas where they could be used in the design to obtain more (points)
data.

n N ~ 2
D - 259590

! 2

ps

Observation 7 (i =1,2,---,n) is the sum of all changes in a regression model

when observation 7is subtracted.
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where i) 1sa customized response value obtained when excluding observa-
tion 7and

e'e

n-p

It is the mean squared error for regression model.

where §% =

In the current study, no answer was omitted as outliers or unsatisfying rates
did not appear since the Cook’s Distance indicator in every case was below 1.
Since a sample of convenience was used for the current research, which means
non-random sampling was performed, a non-normal distribution is being no-
ticed, as expected.

From the Organizational Performance questionnaire 3 single factors/scales oc-
curred.

The first factor concerns the Business Market Performance and it consists of 4
statements (with coding, Business 1, Business 2, Business 3, Business 4) from
which, one was negatively verbalized ( statement 1 of the 6th question, with the
name Business 1) so reverse coding was performed. The Cronbach’s Alpha indi-
cator of the specific scale is 0.75 that declares complete credibility. To analyze it
further, the procedure performed was as follows:

e Price 5 became 1.
e Price 4 became 2.
e Price 3 remained 3.
e Price 2 became 4.
e Price 1 became 5.

Cronbanch’s Alpha Index (a) is an indicator of internal consistency, that is,
how closely a set of elements is related as a group. It is considered to be a meas-
ure of reliability. From a technical point of view, (a) is not a statistical test—it is
a factor of reliability and coherence. The general rule is when a > 0.70 is good, if
a > 0.80 is better and when a > 0.90 is even better the internal consistency of the
sample of data. The index can be written as a function of a number of items in a
test and an average correlation between the items.

NC

“TTe(N-1)T

N: number of items;
C : Average variability between data;

U : Mean variation.

After the above procedure the factor analysis was performed again with the
new reversed suggestion. Consequently, the “negative” meaning of the sugges-
tion was changed and it acquired “positive” meaning, like the rest of the state-
ments of this specific scale.

Table 1 that follows presents the loadings of each statement and the credibility
of the “Business Market Performance” scale.

The second factor refers to the Environmental Performance, which consists
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Table 1. Business market performance scale.

Statements Loadings

1) Based on the current situation, I believe that the competitors of the
public utility company have detracted and continue to detract market 0.62
shares from the company I work for (Business 1).

2) The image the customers of the specific business possess is more positive

0.75
from that of their competitors (Business 2).
3) The last 4 years, the number of business clients where I work, has 074
increased (Business 3). ’
4) The last 4 years, it has been observed fortification of the customers
faithfulness levels towards the specific company (that means the customers 0.90
are more willing to continue using its services in the immediate future) '
(Business 4).
Cronbach’s Alpha Indicator* 0.75 (>0.70)

*No substantial reinforcement of the credibility indicator was noticed in case a statement was erased.

of 3 codified statements under the name Environmental 1, Environmental 2,
Environmental 3. This specific scale is very reliable since it presented Cronbach’s
Alpha indicator equal 0.85.

Table 2 that follows depicts the loadings of each statement and the reliability
of the “Environmental Performance” scale.

The third factor is the Financial Performance which consists of 3 statements
codified as Financial 1, Financial 2 and Financial 3. This specific scale is highly
credible since it presented Cronbach’s Alpha indicator equal to 0.79.

Based on the above the Table 3 has been formed.

With ultimate target the control of H1 - H3 research hypotheses, an associa-
tion analysis was performed through “Pearson” statistic control. This specific
analysis aims at the intension measurement of the linear link between two va-
riables. The following equation presents the statistic control “Pearson” [23]:

_Cov(xy)

X!
/ 0,0,

where,

Py is Pearson (7) link indicator,

Cov(x,y) is the covariance of xand yvariables;

o, is the standard deviation of x variable;

o, is the standard deviation of yvariable.

As long as the prices of the association coefficient () tend towards +1, the as-
sociation degree of the variables will be even more perfect. Conversely, as long as
rtends towards 0 the said association becomes weaker. For the characterization
of every influence the following limits can be applied [23]:

e If r>0.7, strong influence.
e If r< 0.6, medium to strong influence.
e If r<0.4, medium influence.

e If r<0.3, weak influence.
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Table 2. Scale environmental performance.

Statements Loadings

5) Thanks to the capitalization of the resource saving systems and
procedures, the public utility company I am employed at, has reduced 0.91
waste (e.g. energy) (Environmental 1).

6) Because of the integration of the specific systems and procedures, the
public utility company used more efficiently the renewable sources of 0.90
energy and generally its business resources (Environmental 2).

7) Through the implementation of resource saving systems and processes,
the particular public utility company has reduced the possibility, serious 0.83
accidents against the natural environment (Environmental 3).

Cronbach’s Alpha Indicator* 0.85 (>0.70)

*No substantial fortification of the credibility indicator was noticed in case a statement was erased.

Table 3. Scale financial performance.

Statements Loadings
9) As far as it concerns the efficiency of the capitals, the efficiency levels of

the investment (Return On Investment, ROI), have improved the last 4 0.85
years (Financial 1).

10) Generally, the public utility company where I am employed shows

better financial performance in comparison with the competition (Financial 0.88

2).

11) In a 4 year time a productivity boost in the business has been observed 0.80

(e.g. reduction of the functional cost, labor cost etc.) (Financial 3). ’
Cronbach’s Alpha Indicator* 0.795 (>0.70)

*Substantial reinforcement of the credibility indicator was proven, in case statement 8 was erased, that is
why it was exempted.

More in depth, the aforementioned analysis was performed among the scales
“Business Market Performance”, “Environmental Performance”, “Financial Per-
formance” and “Lean Transformation”. From the association analysis arose that
the Successful Integration of the Lean Management Principles positively affects
from medium to high degree (r = 0.56, p = 0.00 < 0.01) the Business Market
Performance. Moreover, it was proven that the Lean Transformation is related
positively, to a statistically important and strong degree (r = 0.71, p = 0.00 <
0.01) with the Environmental Performance. At the same time it was noticed
that the Successful Integration of the Lean Management Principles/sys-tems af-
fects positively and powerfully (r = 0.65, p = 0.00 < 0.01) the Financial Perfor-
mance. Consequently, the H1, H2, H3 hypotheses were verified. For more in-
formation related to the results of Pearson association analysis, are displayed on
Table 4.

Table 5 that follows presents as a whole the results of the suggested research

hypotheses.
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Table 4. The Association of lean transformation with organizational performance factors.

Business Market Environmental Financial
Performance Performance Performance
Pearson
. 0.56 0.71 0.65
Correlation
Lean

Transformation  Sig. (2-tailed)* 0.00 0.00 0.00
N 343 343 343

*Correlation is significant at the 0.01 level (2-tailed).

Table 5. Results of research hypotheses.

Statistic
Hypothesis Description importance Result
(p-value)

The Successful Integration of the Lean
H1 Management principles/systems positively 0.00 < 0.01 Confirmed
affects the Business Market Performance.

The Successful Integration of the Lean
Management principles/systems positively

H2 . . 0.00 < 0.01 Confirmed
influences the Environmental Performance
of a Public Utility Company
The Successful Integration of the Lean

3 Management principles/systems positively 0.00 < 0.01 Confirmed

affects the Financial Performance of a
Public Utility Company.

4. Conclusions

The findings have shown that the Successful Lean Management is positively and
strongly related to the Business Market Performance, the Financial Performance
and the Environmental Performance.

More in depth, through the effective saving resources a company can detract
greater market share percentages, to present a more positive company image and
strengthen its customers’ credibility. Additionally, it is capable to reduce its ex-
penses, to utilize more efficiently the energy sources and minimize the possibili-
ty of serious accidents against the natural environment, occurring. Through the
effective implementation of Lean Management it was verified that a public utility
company demonstrates higher financial performance, by enhancing its produc-
tivity.

The above-mentioned findings align with literature where it is proved that the
successful integration of the resources saving systems boosts the Financial and
Environmental Performance of the public utility company, as well as its Business
Market Performance.

Moreover, we confirmed, the presence of effective Lean Management fortifies
the Organizational Performance of the public utility company by enhancing the
levels of service and maintenance of the customers, the managerial decision mak-

ing, the productivity, the relationships between the suppliers and the sales of the
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already existing products.
Finally, we verified, who observed that there is a positive and statistically im-
portant link between the successful implementation of the resource saving works

and the Organizational Performance.

5. Suggestions for Future Research

The current study can constitute the basis when conducting additional future
research which will enrich and develop the findings already discovered. To ana-
lyze it further, the investigation of the influence the digital transformation can
bring about is suggested, along with the bureaucracy on the successful integra-
tion of Lean Management in the public utilities organizations/companies.
Furthermore, it is recommended to take advantage of secondary data of the
private and the public sector, which have materialized Lean Management works
at a successful and unsuccessful level, so as to make comparisons then. Also, the
points of view of the customers-citizens can be applied for further amelioration
of the public services, so as to be incorporated into the Lean Transformation

process.
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