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ADNOTARE
la teza de doctor in stiinte economice cu tema: MODELUL SISTEMULUI DE
MANAGEMENT AL CALITATII iIN ORGANIZATIILE PUBLICE DE CONSTRUCTIE,
Awny Zrikat, Chisinau, 2024
Specialitatea: 521.03 — Economie si management in domeniul de activitate
(In managementul calitatii)

Structura tezei: introducere, trei capitole, concluzii generale si recomandari, bibliografie (173
surse), 7 anexe, prezentatd pe 141 de pagini de text de baza, inclusiv 40 de figuri si 32 de tabele. Rezultatele
obtinute au fost publicate in 11 lucrari stiintifice.

Cuvinte-cheie: calitate, management al calitatii, management total al calitatii, consiliu local,
management, 1SO-9000:2015, 1SO-9001:2015, costul calitatii, implicarea managementului, indicele de
experientd, indicele de motivare.

Domeniul de studiu: managementul calitatii in organizatiile publice si identificarea factorilor de
succes.

Scopul tezei constd in identificarea si dezvoltarea procesului de management al ,,proiectului de
constructie in cadrul organizatiilor publice”, pentru a economisi bani, timp si pentru a le realiza la cea mai
buna calitate. Cercetarea Intreprinsd promoveaza eficacitatea instrumentelor oferite, precum si nivelul de
impact realizat cu ajutorul Ghidului Calitatii in Organizatia Publica.

Obiectivele lucrarii: identificarea si descrierea principalelor concepte din domeniul
managementului calitdtiii si analiza specificului aplicérii sistemului de management al calitatii in
organizatiile publice de constructie; imbunatatirea sistemului de management al calitatii in normele publice
de constructie pe baza perfectiondrii Ghidului calitatii in organizatiile publice; imbunatatirea procesului de
implementare a proiectelor de inginerie pe baza corelatiei dintre factorii metrici si factorii de succes;
elaborarea unui nou model EMC, bazat pe Ghidul de calitate pentru proiectele de constructii pentru
organizatiile publice de constructie.

Noutatea si originalitatea stiintificA constd in Imbunatatirea procesului de management al
proiectelor ingineresti pentru autoritatile publice locale. Este studiatd problematica calitatii in autoritatile
locale din Israel. Autorul doreste sa identifice factorii de succes evidentiati de citre inginerii Autoritatilor
Locale pentru a reusi sa gestioneze proiectele de inginerie cat mai eficient.

Semnificatia teoretica a tezei: a fost analizatd, extinsa si precizatd esenta conceptului de ,.calitate”
ca proces; autorul a luat in considerare o serie de ghiduri de calitate si a marcat clar diferenta dintre cele doua
concepte: ghidurile de calitate si seria de standarde de calitate 1SO-9000.

Valoarea aplicativa a tezei. Rezultatele obtinute in urma cercetarii a dat posibilitate de a dezvolta o
metodologie de abordare a ghidurilor de calitate. Ele pot servi ca elemente conceptuale si metodologice
pentru cercetiri ulterioare in acest domeniu. In baza cercetirii, autorul a elaborat un manual de calitate care
serveste drept standard pentru toate autoritatile locale. De asemenea, el a propus consiliilor locale linii
directoare de calitate.

Rezultatele obtinute in urma cercetirii stiintifice: Pentru managementul calitatii, sistemul
cuprinzator de evaluare a personalului elaborat, precum si concluziile si recomandarile pot fi utilizate direct
de intreprinderile consiliilor locale, indiferent de marimea si sectoarele acestora. Sistemul propus de evaluare
a personalului va permite implementarea unor politici de motivare mai obiective la nivelul consiliilor locale.
Factorii de implicare a angajatilor, motivele interne si managerul de calitate sunt intr-adevar cei mai
semnificativi factori pentru succesul conducerii proiectelor de inginerie In Autoritdtile Locale. Rezultatele
cercetarii autorului au condus la fundamentarea stiintificd a necesitdtii cooperarii si stabilirea relatiilor cu
angajatii; s fie mereu in contact cu diferitele ierarhii din domeniu; s& existe motive interne pentru ca
angajatii sa activeze eficient.

Implementarea rezultatelor stiintifice: Rezultatele, concluziile si recomandarile practice ale tezeli,
inclusiv implementarea unui ghid de calitate, pot fi utilizate direct de catre consiliile locale, rezultatele
stiintifice obtinute in urma cerercetarii contribuind astfel la dezvoltarea teoriei si practicii managementului
calitatii in organizatiile publice.



ANNOTATION
to the Doctoral Thesis in Economics with the Theme: THE MODEL OF QUALITY
MANAGEMENT SYSTEM IN PUBLIC ORGANIZATIONS OF CONSTRUCTIONS
Awny Zrikat, Chisinau, 2024
Specialty: 521.03. Economics and Management in the field of activity
(In Quality Management)

Structure of the thesis: the introduction, three chapters, general conclusions and
recommendations, the bibliography (173 sources), 7 appendixes and is presented on 141 pages of main
text, including 40 figures and 32 tables. The obtained results were published in 11 scientific works.

Keywords: quality, quality management, total quality management, local council, management,
1ISO-9000:2015, 1SO-9001:2015, cost of the quality, Involvement of management, Index of experience,
Index of motives.

Field of study: Quality management in public organizations and identification of success factors.

The aim of the research is to identify and develop the process of management of "the project of
construction at the public organizations", to save money, time and to do them in the best quality. The
research found promotes the effectiveness of the tools given as well as the level of impact made using the
Quality Guide in Public Organization.

The objectives of the paper are: identification and description of the main concepts in the field of
guality management and analysis of the specifics of the application of the quality management system in
public construction organizations; improving the quality management system in the public construction
norms based on the improvement of the Quality Guide in Public Organizations; improving the process of
implementing engineering projects based on the correlation between metric factors and success factors;
new EMC model proposal based on Quality Guide for construction projects for public construction
organizations.

The scientific novelty and originality: consists in improving the engineering project management
process for local public authorities. The issue of quality in local authorities in Israel is studied. The author
wishes to identify the success factors highlighted by Local Authority engineers in order to manage
engineering projects as effectively as possible.

The theoretical significance of the thesis: The essence of the concept of "quality" as a process
was analyzed, expanded and specified; the author considered a number of quality guidelines and clearly
marked the difference between the two concepts: the quality guidelines and the 1SO-9000 series.

The applicative value of the thesis. The obtained results of the research develop methodology for
approaches to quality guidelines. They can serve as conceptual and methodological elements for further
research in this area. Based on the research, the author has developed a quality manual that serves as a
standard for all local authorities. He also proposed quality guidelines to local councils.

The results obtained from the scientific research: For quality management, the developed
comprehensive personnel evaluation system, as well as the conclusions and recommendations can be
directly used by local council enterprises, regardless of their size and sectors. The proposed personnel
evaluation system will allow the implementation of more objective motivation policies at the level of
local councils. Employee engagement factors, internal motives and quality manager are indeed the most
significant factors for the success of engineering project management in Local Authorities. The results of
the author's research led to the scientific substantiation of the need for cooperation and the establishment
of relations with employees; to always be in contact with the various hierarchies in the field; to have
internal reasons for employees to activate effectively.

Implementation of scientific results: The results, conclusions and practical recommendations of
the thesis, including the implementation of a quality guide, can be used directly by local councils, the
scientific results obtained from the research thus contributing to the development of the theory and
practice of quality management in public organizations.
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AHHOTAIUA

AYHMU 3pukar ,MOAEJb CUCTEMBI YIIPABJIEHUSI KAYECTBOM B OBHLIECTBEHHbBIX
CTPOUTEJIBHBIX OPTAHU3ALIUAX”, nuccepTranusi HA COUCKAHNE YYEHOM CTeNeH! JOKTOpa
IKOHOMHUYECKHX HAYK, ClleNnaabHOCTh 521.03 — JxoHOMUKA U ynpaBJieHue B cdepe
JAesiTeJIbHOCTH (B ynpasieHnu kadecrsom), Kummnes, 2024

JducceprannonHasi padoTa HamucaHa HA AHMIMHACKUM SI3BIKE W COCTOMT W3 BBEICHHS, TPEX TJaB,
00X BBHIBOJIOB M PEKOMEHJIAIMKA U crucKa U3 173 murupyeMbIx myOnukanmii U 7 mpuioxkeHui. Pabota
cogepxut 141 crpanun ocHoBHoro Ttekcra, 40 pucyHok, 32 Tabmuu. IloxydeHHBle — pe3ynbTaThI
onyOynkoBaHsl B 11 Hay4yHBIX paboTax.

KiroueBbie cioBa: KadecTBo, ynpaBieHHs Ka4eCTBOM, CHCTEMHOE YIIPaBICHHE KAYECTBOM, MECTHBIIN
coBet, 1SO-9000:2015, 1SO-9001:2015, neHa xavecTBa, BOBICUYCHUE YIPABICHUS, HHICKC OMBITA M UHICKC
MOTHUBOB.

O0nacTh HcCCIeJOBAHMA: YIPABICHHE KAYeCTBOM B OOIIECTBEHHBIX OPTaHM3AINNSIX U BBIABICHUC
(hakTOpOB ycmexa.

Lean muccepTamuu: BBIIBHTH W pa3paboOTaTh MPOILECC YIPABICHHS «CTPOMTEIBHBIM IPOSKTOM B
OOIIECTBEHHBIX OpPTaHU3aLUAX», COKOHOMHTH CPEICTBA, BPEMS M JOCTUYDh MX C HAWIYYIIAM KadeCTBOM.
[IpoBeneHHoe mcciuemOBaHNE CIIOCOOCTBYET MOBHIMCHHIO 3(P(QEKTHBHOCTH TpeqiaraeMblX HHCTPYMEHTOB, a
TaK)X€ YPOBHs BO3JCHCTBHUS, IOCTUTHYTOTO C IIOMOIIBIO PyKOBOACTBA IO KAadecTBY B OOIIECTBEHHOM
OpraHu3aIlvy.

3amauu padoOTHI: ONPENCTUTh M OIMHCATh OCHOBHBIC KOHIIETIINU B O0NACTH YIPaBICHUS KAaueCTBOM U
NPOAHANIM3UPOBATh CHENU(PHUKY MPUMEHEHUS CHCTEMbl MEHEDKMEHTa KavyeCTBa B  OOIICCTBEHHBIX
CTPOUTEIBHBIX OpPraHH3alHUsIX; COBEPIICHCTBOBAHME CHUCTEMBI MCHE/PKMECHTA KauecTBa HA OCHOBE
COBEpPIICHCTBOBAHMS PyKOBOACTBAa MO KadecTBY B OOIIECTBEHHBIX OpPTraHU3AIMAX; COBEPIICHCTBOBAHUE
IpoIlecca peanu3aii HHKESHEPHBIX MPOSKTOB HA OCHOBE COOTHOIICHUS METPHUYECKHUX (HaKTOPOB U (HaKTOPOB
ycrexa; pa3padbotka HoBoit Moaean EMC na ocHOBe PykoBOoJCTBa MO KauecTBY OOBEKTOB CTPOUTEILCTBA IS
rOCYIapCTBEHHBIX CTPOUTEIFHBIX OpraHU3aINH.

Hayuynasi HOBH3HA M OPUTHHAJBHOCTH 3aKIIFOYACTCSI B COBEPIICHCTBOBAHHUHU IIPOIIECCAa YIPABICHUS
UH)KEHEPHBIMU TPOSKTAMU UISI OPTaHOB MECTHOI'O CaMOyIpaBiicHUs. V3ydeH BOMpPOC KavyecTBa B MECTHBIX
opraHax BiacTu B V3pamie. ABTOp BBISBII (PaKTOPHI ycIieXa, OTMEUCHHBIE MHXCHEPaMH MECTHBIX OPTraHOB
BJIACTH, YTOOBI MAKCUMAaIBHO d(P(PEKTHBHO YIPABIATH HHKCHEPHBIMHU TIPOCKTaMH.

TeopeTuueckasi 3HAYMMOCTH JTUCCEPTAINMU: TPOAHATN3NPOBAHA, PACIIUPEHA U YTOYHEHA CYIIHOCTH
MOHATHS «Ka4eCTBO» KaK MpOIlecca; aBTOP PacCMOTPEN Psii PYKOBOJCTB IO KadecTBY M YETKO 0OO3HAUIII
PasHUILY MEXY IBYMS TIOHATHSIMH: PYKOBOJCTBAMH ITO KA4ECTBY M cTaHAapThI KauecTBa cepun 1SO-9000.

I[pukjaagHoe 3HAYEHHE JHCCEPTAIIMU. Pe3ynbTaThl, MOJYYCHHBIE B pe3yjbTaTe HCCICIOBAHUS,
MO3BOJIMJIA pa3paboTaTh METOJOJOTHIO TMOAXOJ0B K PEKOMEHIAIMsAM Mo KadecTBY. OHH MOTYT CIYXKHUTh
KOHIICNITYaJIbHBIMH W METOIOJIOTHYECKUMH dIIEMEHTaMH ISl JadbHEHIINX HCCIenoBaHmid B 3Toi obrmacta. Ha
OCHOBE MCCIIECOBaHUS aBTOPOM Pa3pabOTaHO PYKOBOACTBO IO KAYECTBY, KOTOPOE MOXKET CIIYy>KHUTh 3TAJIOHOM
JUTSL BCEX OPTaHOB MECTHOTO camoyrpanieHus. OH TakkKe MPeUIOKUIT PYKOBOISIINAE IPHUHIIUIIBI KA4ecTBa s
MECTHBIX COBETOB.

Pe3yabTaThl, moJiyueHHble B pe3yJabTaTe HAYYHOTO HcciemaoBaHusi: (s ympaBieHHS KadeCTBOM
pa3paboTaHHass KOMIUIEKCHAs CHCTEMa OIICHKU MEPCOHAa, a TAKkKe BBIBOABI U PEKOMCHIAIUH MOTYT OBITh
HETIOCPEICTBEHHO HCIOIBF30BaHbI MPEATIPUATHSIMA MECTHBIX COBETOB, HE3aBUCHMO OT UX pa3Mepa U OTPACIIH.
[Ipenmaraemas cucreMa OIIGHKM TMepCOHANa IIO3BOJHT pPEaIH30BaTh 0Oojee OOBEKTUBHYIO IIONUTHKY
MOTHBAIIMK HA YPOBHE MECTHBIX COBETOB. DaKTOPHI BOBJICYCHHOCTH COTPYIHHKOB, BHYTPEHHHE MOTHBBHI U
MEHEDKEp M0 KAdecTBY SBIAIOTCS HawOoiee BaKHBIMU (DaKTOpaMH YCIeXa YIpPaBICHUS HHKCHEPHBIMU
MPOCKTaMH B MECTHBIX OpraHax BIAcTH. Pe3ylbTaThl aBTOPCKOTO WCCICAOBAHHS IPHBEIH K HAYYHOMY
000CHOBaHHIO HEOOXOAUMOCTH COTPYAHUYCCTBA M HAJAKHUBAHUS OTHOILICHUI C pabOTHHUKAMI, BCerna ObITh B
KOHTAKTe C Pa3IMYHBIMU OPraHU3AIMOHHBIMU HEPAPXHUSIMH; BBISIBUTH BHYTPEHHHE MOTHBBI 11 0OCCIICUCHUS
3¢ GEKTHBHON PabOTHI COTPYAHUKOB.

BHeapenne Hay4HBIX Pe3yJbTATOB: pE3yIbTaThl, BBIBOABI M MPAKTUYCCKUC PEKOMEHIAIINN
JUCCEpTalMH, BKJIFOYasi BHEIPECHHE PYKOBOJACTBA 10 KAYECTBY, MOT'YT OBITh HCIIOB30BaHBI HEMOCPEICTBEHHO
MECTHBIMH COBETaMH, Hay4YHBIC pe3yJIbTaThl, IONYyYCHHBIE B pPE3yNbTaTe WCCICIOBAHUS, TEM CaMbIM
CIOCOOCTBYIOT Pa3BUTHIO TEOPUU U TIPAKTHKH YIPABICHUE KAYECTBOM B OOIIECTBEHHBIX OPTaHU3AIIUIX.
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INTRODUCTION

Actuality of the researched topic and the importance of the addressed issue. Infinite
books and numerous articles have been written which attempt to define, explain and illustrate
these subjects The Quality. An Israeli CEO of a construction company or a public organization,
who is genuinely interested in improving the performance of its company or organization, will
often encounter vague wording, unclear and rather general definitions, and examples that are not
necessarily similar to what is happening in the respective company or organization. According to
Sui Pheng Low & Joy Ong: “Intensifying global competition and increasing demand by clients
for better quality have caused more and more companies to realize that they will have to provide
quality products and/or services in order to successfully compete in the marketplace”.
International Standard 1SO-9000 series largely answers these questions in that it lists the
minimum requirements necessary to establish a quality system in any organization. This,
perhaps, is one reason why the standard 1SO-9000 series became the new object of companies
and organizations in the Israeli domain of construction interested in improving quality.

The History of Standard 1SO-9000, the starting point of 1ISO-9000, as the starting point of
the theory of quality from the school of Juran and Deming, was in the period following World
War 1l - this time, on the other side of the globe. After World War Il, NATO was founded. In
order to set equal standards for the products arriving from suppliers from NATO countries, a
document was made in 1969 detailing the quality requirements. The document is called AQAP.
This document was based on a similar document of the U.S. Department of Defense - MIL-Q-
9858A. In the nineties, standard 1SO-9000 series began to take, quite rightly, the place of TQM
as the leading concept in the world of quality. Unlike TQM, which was written in countless
books and from different and varied perspectives, Standard 1SO-9000 series defines, in one
anchored and crisp-clear document, the demands from an organization wanting to establish a
quality system. Furthermore, the qualification process for 1SO-9000 series is accompanied by a
tester who certifies the organization — something that results in motivation for progress and
meeting goals. Additionally, the certification for the standard is a certificate, and a proof to
whoever requires it, that the organization manages a quality system.

The degree of the scientific problem's elaboration. One can study and see that as quality
control and management has evolved over time and continues to grow and expand; thus, the
impact of the economic and professional development has rapidly transformed. Various factors
and determinants were used during the research and development of the situation which all Local
Authorities face in concordance with employees and timelines in the workplace. When the term
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management is indicated, it includes activities ranging from controlling, planning and creating a
sense of order. Local authorities struggle with meeting deadlines, restraining costs, all while
being effective leaders who motivate the employees who are the ones developing the visions.

Over the years, a number of studies have been theoretically studied on the importance of
Quality. Research on the studies of Total Quality Management and authors who have raised this
topic are: W. A. Shewhart, W. E. Deming, J. M. Juran, Ka. Ishikawa, Dr. G. Taguchi, A. V.
Feigenbaum, P. B. Crosby, and others. These authors emphasize the theories behind the Quality
Guide and its effectiveness in the Local Authorities. Money, time and loss of quality in the Local
Authorities are the issues that the author validated in this thesis.

The aim of the research is to identify and develop the process of management of "the
project of construction at the public organizations” - to save money, time and to do them in the
best quality. The research found promotes the effectiveness of the tools given as well as the level
of impact made using the Quality Guide in Public Organization.

The objectives of the research are:

1. The identification and description, in an evolutionary approach, of the concepts of “quality”,
“quality management”, “quality management system”, which will lay the theoretical
foundations of this scientific work.

2. Analysis of the specifics of the application of the quality management system in public
construction organizations.

3. Development of a methodology for the research of the quality management system in the
public construction organizations based on the identification and the hierarchy of the metric
factors.

4. Improving the quality management system in the public construction norms based on the
improvement of the Quality Guide in Public Organizations.

5. Improving the process of implementing engineering projects based on the correlation
between metric factors and success factors.

6. New EMC model proposal based on Quality Guide for construction projects for public
construction organizations.

The research hypothesis. The results of construction projects in local authorities are
strongly influenced by certain success factors, such as employee involvement, internal
motivation, guidance of a quality management consultant, experience with quality, instructions
and multiple-participant meetings, while other factors have a less significant impact, such as

deadline or timetable, involvement and commitment of management.
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The research methodology of this thesis contains a comprehensive review of the author’s
research through which the basis of each company's successes of project management became
clear. The metrics that the author uses in his research were studied very closely to optimize the
pros and cons for the final results. The author sought to study the reasons and work environment
to realize which of the success factors which yield the best work for employees of a company.
> Index of Success Metrics:

o Length of implementation, changes in organizational culture, resistance and
difficulties in work according to standard, amount and volume of procedures,
improvement in performance of the authority, reduction of number of clients’
complaints, improvement in project performance, and recommendations and
satisfaction.

> Index of Success Factors:

o involvement and commitment of management, experience with quality, motives for
implementations, involvement of employees, the Impact of the quality manager
consultant, deadline or timetable, and instructions and multiple-participant
meetings.

The thesis gave a percentage weight for every metric, and gave a grade for every metric for
the studies conducted. Also, it checked the Index of Success Factors for each Local Authority.
Following this, in addition to achieving it we studied the factors which are connected to the
success of the Local Authority. The index of success factors played a major role in the research.

The thesis examined the success factors in every Local Authority and conducted tests. The
intervening levels of the higher management was studied in relation to company involvement and
success. Following this, the tests were compared with the success factors of each Local Authority.
The thesis demands to see if there is a correlation for the rate of success levels, respectively.so it
finds the most significant factors that play the strongest role of success.

ISO-9000 series is the model on duty for implementation of a quality system in various
industries around the world, but for the Israeli construction branch (in generalization), its
implementation is an initial experience in managing quality in a large-scale. Implementation of
ISO-9001:2015 in a construction company or public body is, if so, a very contemporary subject,
but it is also a meeting of ways between two developed research areas, with a long history, and
they are: function in the branch of construction on the one hand, and quality management, on the
other. In the survey of literature, an effort is made to explain this meeting in detail and depth,

while emphasizing the development of the area of quality management in general, and the
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implementation of quality management in the construction branch in particular.

The important scientific problem solved is to demonstrate the necessity of
implementation of the Quality Guide in the Local Authorities in order to generate a more
effective structure within the Local Authorities through Quality Control, Quality Assurance and
Total Quality Management. Thus, several metrics were used and studied.

Scientific novelty and originality of the obtained results consists in improving the
engineering project management process for local public authorities. The issue of quality in local
authorities in Israel is studied. The author wishes to identify the success factors highlighted by
Local Authority engineers in order to manage engineering projects as effectively as possible.

1. Using statistical methods, we recommend that quality management systems in
construction organizations be designed based on statistical correlations. Thus, based on the
results of the study, we state that it is important to use statistical analysis in other project
management systems in the construction industry.

2. The EMC model, developed and proposed by us following the research, is recommended
to be used through implementation in other public organizations.

3. By implementing the EMC model proposed by us, the quality management system of the
entire public organization can be improved, not only of the engineering department.

4. Our proposed model application results in significant improvement of engineering
projects in terms of quality, without delays and with maximum savings.

5. The new EMC model represents an innovative and feasible solution in the management
of engineering projects in local authorities.

> Some of the small local authorities are characterized with a process called "outsourcing”,

I.e. transferring the engineering project management process to an external body which

manages the engineering projects instead of the Local Authority. In "big" local authorities,

the entire engineering project management process is done within the Local Authority.

Here, the function is slightly different from medium-sized and small local authorities since

the engineering department is divided into sub-departments: water, electricity, roads,

buildings, safety and more. Each sub-department checks the engineering project in all its
stages - hence the advantage of a big Local Authority over a small authority.

> Quality Control, and mainly Quality Review, in the local authorities related to engineering
project management, is performed, for the most part, by the project managers. The quality
control system and quality assurance, intended to be achieved by the quality manager or
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the 1SO-9000 series, is more detailed, more documented, and mainly more systematic than

the traditional quality review used in the engineering departments.

The theoretical value of the thesis is composed of the concept of "quality” as a process
which was analyzed, expanded and specified; the study considered a number of quality
guidelines and clearly marked the difference between the two concepts: the quality guidelines
and the 1SO 9000 series it also suggested quality guidelines to the local councils.

The applicative value of the thesis. The obtained results of the research develop
methodology for approaches to quality guidelines. They can serve as conceptual and
methodological elements for further research in this area. Based on the research, the author has
developed a quality manual that serves as a standard for all local authorities. He also proposed
quality guidelines to local councils.

The main scientific results submitted for support. For quality management, the
developed comprehensive personnel evaluation system, as well as the conclusions and
recommendations can be directly used by local council enterprises, regardless of their size and
sectors. The proposed personnel evaluation system will allow the implementation of more
objective motivation policies at the level of local councils. Employee engagement factors,
internal motives and quality manager are indeed the most significant factors for the success of
engineering project management in Local Authorities. The results of the author's research led to
the scientific substantiation of the need for cooperation and the establishment of relations with
employees; to always be in contact with the various hierarchies in the field; to have internal
reasons for employees to activate effectively.

The scientific developments which took place in several stages. The testing stage, in
conforming with the 1SO-9000:2015, aiming for design and quality supervision, and the aim to
improve quality and long-term performance through employees and supervisors. The items take
place in stages: the Initial Stage, the Quality Control Stage, the Quality Assurance Stage and the
Quality Management Stage.

Testing stage: test the suitability of the product in accordance with 1SO-9000:2015. The
test was visual and done by measuring and observation, and in accordance with the research of
Taylor, who strives to improve production output in the factory by separating the defective
products from the proper products.

Quality Control Stage, in conformity with 1S0-9001:2015, is "a part of quality
management that focuses on the requirements of quality”. This means planning for testing from

the beginning of the production or service, through the use of modern statistical methods for
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quality supervision. This contributed to the discovery of errors and defects at an early stage, but
it was not possible to prevent the flaw and predict it. The studies and the thesis follow to indicate
that all quality control is considered a more developed stage of testing in terms of the complexity
of the methods and the development of the procedures used.

Quality Assurance Stage, Quality assurance stage has been defined in accordance with
ISO-9001:2015 as a "part of quality management which concentrates on providing security that
quality is achievable". This stage focuses on directing all efforts at all management levels to
participate in the design and quality supervision, to prevent a defect or error. This stage prevents
the defect from happening right from the start, and focuses on the requirements of the customer
who became the target of organization and factory occupation, and creates the easement of
product definition, and prevention of errors at the initial stage, which increases quality assurance
for the customer.

Quality Management Stage, the stage of quality management is an inclusive stage of
product manufacturing which includes all employees. Thus, can the organization implement
quality management to achieve maximal achievements, and by that, ensuring that customer
requirements are implemented. In this method, the organization or company can implement its
goals. Parallel to the development of quality control, quality assurance and total quality
management, different methods were developed to prevent the wastage of the majority of the
benefit from the production process. These methods are: JIT, Value Engineering and
Constructability. Some were even developed in the same places and at the same time as the
sophisticated approaches to quality management. JIT, for example, was developed in Japan
during the same years and in the same factories in which quality circles and the TQM methods
were developed.

Implementation of scientific results. The results, conclusions and practical
recommendations of the thesis, including the implementation of a quality guide, can be used
directly by local councils, the scientific results obtained from the research thus contributing to
the development of the theory and practice of quality management in public organizations.

In the process of developing the EMC model, conference interviews were conducted and
questions were formulated (in the form of a questionnaire) sent to 40 Local Authority engineers
to answer and receive feedback on the results of its implementation. From the responses
received, it can be seen that employee involvement factors, internal reasons and quality manager
are indeed the most affected factors for the success of engineering project management in Local

Authorities. The results of the author's research led to the creation of a new scientific concept
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that is based on cooperation between employee relations; to always be in contact with different
hierarchies in the field; so that there are internal reasons for employees to work. The quality
guide developed by the author as a result of the research is currently applied in 4 Local
Authorities in Israel and is in the process of being implemented in 2 other Local Authorities. In
parallel, the necessary steps were taken to the Ministry of the Interior for the application of the
Quality Guide at the level of the entire country, within all Local Authorities in Israel.

Approval of search results. The main results of this research study were published in 11
scientific works, and one book with a volume of 6.15 c.a.

Dissertation structure. The thesis includes: the annotation (in Romanian, English and
Russian), list of terms, introduction, three chapters, general conclusions and recommendations,
bibliography (173 sources), 7 appendixes and is written on 141 text pages of main text, including
40 figures and 32 tables.

In the Introduction, the thesis presents the relativity, significance and the degree to which
the chosen thesis topic investigated. The reasoning and objectives of the research topic are
executed and calculated. Following, the author conveys the elements of the thesis in relation to
novelty, theoretical significance and the applicative value of the found results implemented in the
thesis.

The first chapter entitled “Theoretical approaches to quality management system
applicable to public enterprises” puts emphasis on the analysis of the historical aspects of how
and where quality began, evolved and came to be used. Total Quality Management (TQM), is a set
of management practices throughout the organization, geared to ensure the organization
consistently meets or exceeds customer requirements. TQM places strong focus on process
measurement and controls as a means of continuous improvement. These aspects include the
concluding quality, notion of quality and quality management in the evolution of time as seen
throughout history. This conveys that the evolution of quality has shaped the way of organizing
unions. This includes the essential sciences which enhances and signifies the structure of business.
This procedure yields a decrease in costs by leading this management style and concluding with
decreased costs, loyal customers and top-notch performance. The core concepts studies illustrate
the core concepts and ideology for creating a successful and efficient environment within the
workplace.

Chapter 2 entitled “Quality management systems of local authorities in the State of

Israel” the assessment reveals that there is no direct correlation between the size of the local

authority and the success metrics. The critical analysis of the ISO-9000 series revealed that many
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countries are in dire need for significant improvement for Quality standards. While size does not
matter, the metrics of success and the factors of success matter. The indexes of the rate of
success of engineering projects were isolated, which are: length of implementation, cultural
changes, behavior and difficulties, amount of procedures, improvement in performance of
Authority, reduction in number of complaints, improvement in performance of projects as well
as recommendations and satisfaction. Additionally, a weight was set for each rate of success
between 10 and 20%.

Chapter 3 entitled “A new model of the quality management system for public
construction enterprises” identifies employee involvement, internal motives and quality
management consulting. The more professional and successful a project, the more Quality
factors are utilized. Thus, the most effective factors in the success of the total quality
management system were set: involvement of management, employee instruction, internal
motives of employees, quality manager, deadline or planning of timetables, and for each factor, a
weight is received in implementation of a quality system in Local Authority.

The correlation between factors and the Guide Quality Management implementation
success yielded from three factors. Firstly, involvement of employees, secondly, motives for
implementations, thirdly, the impact of the deadlines or time tables, and last but not least, the
Impact of the quality manager consultant. The involvement of employees was a direct factor to
the rate of success in local authorities.

e The level of correlation received was R? =0.693, a very high score in comparison to the
other factors tested for the implementation of success.

e The second factor which is the motives for implementations, strongly affected the success,
which received a score of R?=0.536.

e The third strongest factor of deadlines or time tables was R*=0.535.

e The fourth strongest factor which also had a remarkable effect on the success rates is the

Impact of the quality manager consultant, which received a score of R?=0.356.

e The R alone, non-squared, will have a negative effect.

The more combinations the thesis and imprecision's, the more positive of an effect there
would be.

The General conclusions and recommendations section conveys the results of the
examination indicating a high rate of correlation of employee involvement and of motives and a

low level of correlation of experience and instructions and meetings.
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There was statistical analysis made, in which a number of factors of success were gathered
for getting the most effective cumulative level of correlation. After completion of a statistical
analysis, there was an indication in this process which conveyed that the adding of factors of
employee involvement, internal motives of employees and quality manager, supply the highest
level of correlation R=0.828.

The thesis’s opinion on this matter is that if the Local Authorities implemented this
research in their jobs, it will save time, money, less problematic issues in the work field, and if
there is a change in employees, there will be no delays and problems because everything would
be organized and planned to continue without any issues making it easier to take over projects.

Key-words: quality, quality management, total quality management, local council,
management, 1SO-9000:2015, 1SO-9001:2015, cost of the quality, Involvement of management,
Index of experience, Index of motives.
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1. THEORETICAL APPROACHES TO QUALITY MANAGEMENT
SYSTEM APPLICABLE TO PUBLIC ENTERPRISES

1.1. Conceptualization of the notion of quality and quality management in evolutionary
approach

Infinite books and numerous articles have been written which attempt to define, explain
and illustrate these subjects. An Israeli CEO of a construction company or a public organization,
who is genuinely interested in improving the performance of his company or organization, will
often encounter vague wording, unclear and rather general definitions, and examples that are not
necessarily similar to what is happening in his company or organization. To that, one can add a
variety of management methods and concepts linked to the subject of quality. Many of those, as
if to plant more confusion and embarrassment, have "bombarding" initials and names [2, p. 8]:

VE - Value Engineering, TPQM - Total Productivity & Quality Management, QC - Quality
Control, QA - Quality Assurance, TOC - Theory of Constraints, JIT - Just In Time, TQM - Total
Quality Management, Eventually, the CEO will not always find answers to simple questions of a
practical man:

* What should I do to establish a quality system?
* Where should | start?

The science of quality is considered, at the present time, one of the essential sciences that
improve and promote the building of companies and goal setting, and the foundation for
implementing these goals in all that aligns with the strategy of the companies and the direction of
their development. Quality is the most important challenge facing companies and organizations
of all kinds. It also constitutes one of the indices to evaluate companies by measuring their
current situation and their future among other companies. According to Sui Pheng Low & Joy
Ong: “Intensifying global competition and increasing demand by clients for better quality have
caused more and more companies to realize that they will have to provide quality products
and/or services in order to successfully compete in the marketplace” [98, p. 8]. The concept of
quality has become the main element in evaluating companies and organizations; therefore, it is
very important to implement quality in order to maintain their performance and, of course, for
constant improvement of production and performance. Later on, the author will detail the
meaning of the concept of quality, the history of the development of this science, and how it
became the main element in evaluating companies and organizations [2, p. 9].

The history of quality began in 17th century Europe, when various professionals began

organizing unions in Europe, which they called organizations, until the 19th century. Production
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in the industrialized world tended to follow this professional model. Factories began focusing on
product testing in Great Britain in mid-1750. It then developed until it took shape in the form of
the industrial revolution in the early 1800's. Early in the 20th century, craftsmen began
establishing a quality process in factories. During the involvement of the United States in World
War 11, there was a more pronounced need for quality, especially in terms of manufacturing for
war purposes: for example, bullets manufactured in the U.S. needed to be suited for guns
manufactured in different districts. Thus, began the process of production testing only for the
need of simplifying this process regardless of safety. The first version of 1ISO 9000 family of
standards was published in 1987 [161, p. 460].

Following this process, the army began to sample certain products and work on their
suitability, until indices and military specifications were announced, thus began the process of
perfecting in terms of testing and the manner of sampling, as well as supervision of production.
However, upon World War 11, a large number of U.S. factories began production for war in order
to supply equipment and weapons for war, which affected local civil production till the point of
shortage of civilian products such as refrigerators, stoves, etc. The certification to satisfy these
needs brought up inflation in certificate variety problems requiring standardization in numerous
certification types and procedures in 1987 "1SO 9000 Quality Assurance System™ is developed as
a model. This system is neither production human resource oriented by process-oriented system
[132, p. 321].

After this it caused the factory owners and businessmen to ask workers and engineers to
increase production at all costs, even at the expense of product quality. This, of course, led to a
significant decrease in the product quality. After the war, Dr. Edward Deming and Joseph Juran
wished to focus on quality rather than quantity. They founded groups and published guidelines
for improving quality but their requests were not answered. Japan, who was destroyed from the
war and whose goal was to restore industrial and economic building and development, invited
Edward Deming and the engineer Joseph Juran to give a number of lectures in front of
businessmen, industrial personnel, engineers and workers, as well as in Japanese universities.
Quality theory echoed and was accepted very well in Japan. The Japanese industry sought to
implement this theory in all factories, until its implementation became serious throughout Japan,
and all products were required to be subjected to rigorous testing for detecting industrial
deficiency during production.

This process resulted in a significant improvement of the Japanese industry and Japanese

products on a world-scale. No product was marketed without rigorous testing for product quality.
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This caused the Japanese industry and products to be received excellently in the markets, even in
the U.S. itself. This industry was favorable in the eyes of consumers - products without defects.
Thus the Japanese industry developed and production increased, to a point where Japanese
products jumped from 4% to 20% of consumption in the U.S. in just a small number of years,
and to a larger percentage in the years that followed. Products in the United States were not
marketed and remained in factories without any buyers. During this period, there was no full
understanding of what was happening in the U.S. First, they tied this phenomenon to the low
prices of Japanese products, and therefore lowered the prices of products at the expense of
quality. Japanese products dominated again in the U.S. markets and took over the U.S.

After years of frustration, Americans concluded and began to apply quality theory and to
test every product using rigorous testing similar to the ones of Japan, but these tests added
additional costs. They got used to production in poor quality, and as a result, several factories
crashed again. Then there was a need for a thorough analysis of what happened, and a view of
the entire production process, as the situation was intolerable. They concluded that it is necessary
to test the product during production and not post-production. Indeed, that was a success, but it
was too late; they failed to produce a single product in better quality than the quality of Japan.
The Americans found the Japanese secret of the concept of "total quality”, which the Japanese
developed before them, after the implementation of the quality process (which belonged
originally to the Americans). This step handles the product throughout its life at each and every
stage, and repairs the defect before proceeding to the next step. In the early seventies, industries
in the U.S. developed, especially the industry of vehicles and electronic products, because of
Japanese competition of high-quality products, on the basis of Total Quality Management
(TQM).

“Management” is concerned with producing order and consistency through actions such as
planning, budgeting, organizing and controlling. while leadership is concerned with producing
and movement by vision building. motivating, aligning people and communicating. This is not to
imply that leadership is “good” and management “bad” to recognize that they serve different
purposes and require different skills management serves us well in static situations (one might
think of the situation of ford in early 20th century) however, more dynamic situation require
leadership [70, p. 826]. Traditional organizations have tended to emphasize control and
organization (management) over vision and motivation (leadership). This results in static
organizations good at doing what they have always done, and focused on ensuring management

instructions are carried out, but poor at responding to changing environments and developing
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situations which are increasingly the norm in the modern business environment” [42, p. 11]. In
daily usage, quality contracts with luxury, because, in the past, obtaining a product with good
features that lasted for a long time involved a high price. The question arises: Is the product cost
not part of its features?

The professional definitions of quality are numerous and varied:

o Feigenbaum: defines quality as "the total composite product and service characteristics
of marketing, engineering, manufacturing and maintenance through which the product and
service in use will meet the expectations of the customer" [76, p. 925].

o Juran: defines quality as "fitness for use or purpose, regardless of product condition”
claiming that in this definition he considers two more definitions of quality, which are
"product features™ and "freedom from deficiencies” [36, p. 8].

o Deming: defines quality as "predictable degree of uniformity and dependability at low
cost with a quality suited to the market" [51, p. 27].

o Low Sui Pheng: quality is a term difficult to define, judging from the sheer volume of
literature attempting to do so [162, p. 51].

o S.P. Mukherjee: Quality is not a goal—it is a march forward. Even zero-defect is not the
ultimate goal to be achieved. Since we can always have a more stringent definition of
defect, scope for improvement always remains—in materials, processes, procedures and
systems [163, p. 2].

o  Steve Goodhew: quality is the main focus of partnering. The team aspect looks to reduce
the impact of traditional definitions and roles of the different team members and allow the
team to focus on what the client requires, much of which may well coincide with a
sustainable building, appropriately constructed and run [164, p. 34].

o  Taguchi: defines quality by defining its opposite. According to Taguchi, non-quality is
"the loss imparted to society from the time the product is shipped"” [51, p. 27]. Taguchi is
aiming at the costs of non-quality, and what he means is that the more the product is of
higher quality, the smaller the loss of society as a result of the costs of non-quality.
Taguchi refers to the test of society and not to the test of a company. Later the author will
see that this broad reference to the topic of quality is common to all experts on the subject.

o Carlos J. F.: defines the "quality" of the strategy content resulting from the process
depends also on the cognitive limitations of the participants, their emotional involvement,
their fears, their resistance to change, and the time available for decision making and

implementation [118, p. 150].
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The American Federal Quality Institute: defines as follows: "performing the right job
correctly from the first time, relying on assessment learned by knowledge throughout the
performance improvement".

Armand Feigenbaum'’s: definition: "customer satisfaction”.

Croshy: (1979) "conformance to requirements. The more compatible product features are
to customer requirements, the more this product is of good quality” [119, p. 466].
International Standard 1S0O-9000:2015 "the degree to which a set of inherent
characteristics of a product fulfill customer requirements" [63, p. 32].

Omer and Sefy Akili: "the production of a product by an organization, or presenting a
service of high quality that can satisfy the needs and requirements of the customers in a
manner that aligns with their expectations and gaining their favor and joy, and this is
implemented by predetermined measurements in the production process of the product or
the service and finding a unique feature"” [63, p. 22].

John S.: The accepted and simplest definition of quality is: "satisfying customer needs"
or "meeting customer requirements” [51, p. 453].

David Hoyle: “in discussions in which the word quality is used, people will differ in their
viewpoint either because the word quality has more than one meaning or that they have
different perceptions of what the word quality means or because they are drawing
conclusions from different premises or concepts. Some of the people are perhaps thinking
that quality means goodness or perfection or that quality means adherence to procedure,
following the rules etc. or that fewer defects means higher costs or that quality means high
class and is expensive. Others might be thinking that controlling quality means rigid
systems, inspectors in white coats or that if they push production, quality suffers, or that
quality management is what the quality department does” [4, p. 23].

Based on the professional definitions of quality that are presented above, the author

suggests that the definition of Deming is the broadest one. Juran’s definition is also so similar to

Deming’s. The rest of the definitions all agree with these two broad definitions and are

elaborated accordingly. Which suggests that most of the experts who worked on the issue of

quality adopted Deming’s and Juran’s view and elaborated their own perspectives accordingly.

Standard 1SO-8042 and Israeli Standard 1432 define quality as: "the totality of features and

characteristics of a product or service that bear on its ability to satisfy stated or implied needs".
This definition is used by 1SO-9001:2015 [147].

The Quality Triangle, one can express the manner of reference to quality as part of the
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forces working to create a product, using the model described in figure 1.1. [10, p. 207]. This
model, often called "triangle quality”, explains that in addition to the minimum cost and
minimum time, the author must strive for maximum quality when manufacturing a product. Also,
the model emphasizes that a product cannot be defined in terms of cost and time only and

regardless of its quality [50, p. 38].

Fig. 1.1. The Force Triangle - Quality, Cost, Fig. 1.2. The Quality Triangle [10, p. 207]
Time [10, p. 207]

Another possible model, which better matches the various definitions of quality, and which
explains the role of quality as part of the forces working to create a product is depicted in figure
1.2. This model explains that quality means durability of costs, schedules and fulfillment of all
other product features (all according to customer needs) [10, p. 207].

The difference between the two models above also explains, in part, the development of
the concept of quality in the different approaches. Quality turns from being another characteristic
of the product to the source of its definition [10, p. 207].

The evolution of quality management in the years that followed the Second World War
was not significant, but was steady and stable and stood out after a number of studies from the
last century. But later on, this science developed in several stages, and each stage has not
canceled the one previous to it, but contained it and developed it as explained below:

Testing Stage, in this stage, which was the initial stage, they would test the suitability of
the product in accordance with 1SO-9000:2015. The test was visual and done by measuring and
observation, and in accordance with the research of Taylor, who strives to improve production
output in the factory by separating the defective products from the proper products. He found
that about 15% of the products were defective, and tried to fix these products and ensure that
they would not be marketed with the proper products. The defect had already been made, and the

test discovered it. The test did not, however, observe why this had happened.
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Quality Control Stage, in conformity with 1S0-9000:2015, is "a part of quality
management that focuses on the requirements of quality”. This means planning for testing from
the beginning of the production or service, through the use of modern statistical methods for
quality supervision. This contributed to the discovery of errors and defects at an early stage, but
it was not possible to prevent the flaw and predict it. The author can say that all quality control is
considered a more developed stage of testing in terms of the complexity of the methods and the
development of the procedures used.

Quality Assurance Stage, Quality assurance stage has been defined in accordance with
ISO-9001:2015 as a "part of quality management which concentrates on providing security that
quality is achievable". This stage focuses on directing all efforts at all management levels to
participate in the design and quality supervision, to prevent a defect or error. This stage prevents
the defect from happening right from the start, and focuses on the requirements of the customer
who became the target of organization and factory occupation [119, p. 466] and creates the
easement of product definition, and prevention of errors at the initial stage, which increases
quality assurance for the customer [14, p. 22].

Quality Management Stage, the stage of quality management is an inclusive stage of
product manufacturing which includes all employees and aims to continually improve the quality
and long-term performance. Thus can the organization implement quality management to
achieve maximal achievements, and by that, ensuring that customer requirements are

implemented. In this method, the organization or company can implement its goals [119, p. 466].

Fig. 1.3. Quality development stages [2, p. 11-15]

Costs of Quality Management: The concept was weaved by Feigenbaum in the 40s.
Since then, and to the present day, the components of these costs have not changed, Feigenbaum
divides quality costs to "Costs of Quality Control” and "Costs of Quality Control Failure™ [76, p.
925], Feigenbaum uses the word “control™ in the broadest sense and his intention is actually to
all quality activities. When saying "Quality Control”, he actually refers to the quality system.
Therefore the author shall use the terms "Costs of Quality System" and "Costs of Quality System
Failure™ instead of "Costs of Quality Control™ and "Costs of Quality Control Failure”. Some call
"Quality Costs™ by the name "Costs of Non-Quality", because those are costs which quantify the
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non-quality in the system and not the other way around [39, p. 85].

Understanding the criteria that the client will use for tender selection is important. It may
be price, duration, quality, safety or a combination of any of these. Knowledge of the
construction team and past experience can also be a Factor [165, p. 150].

Costs of a quality system are Prevention Costs and Appraisal Costs of a quality system.
Costs of quality system failure are Internal Failure Costs and External Failure Costs.

Prevention costs include the costs of writing, maintaining and updating of specification
procedures and standards, the costs of preparing a quality plan, the costs of training and
qualification of employees [90, p. 12], the costs of purchase quality, the costs of quality circles
and so on. Appraisal costs include the costs of inspection, the costs of entry control, the costs of
process inspection and final inspection, the costs of calibration and maintenance of the means of
measurement, the costs of external inspection and so on.

Internal failure costs include the costs of disqualification of materials and products, the
costs of excess inventory holding, the costs of changing the type of quality [70, p. 828], the costs
of rework and repairs, the costs of investigations of mismatches, the costs of change as a result of
mismatching and so on. External failure costs include the costs of product revocation, the costs
of rework and repairs, handling customer complaints, the costs of rejecting a product or service,
the costs of service during warranty, the costs of marketing errors, the costs of damages as a
result of suppliers and so on [119, p. 466], [17, p. 63].

In defining costs, Feigenbaum was careful not to include costs that could generate
objections from organizations he advised or worked at. Therefore, there are costs that are a waste
and not included in the list of Feigenbaum that can certainly be placed under the heading of
quality costs. For example, costs due to delays and waiting, costs due to low efficiency, costs due
to hasty investments and costs due to rejection of personnel [9, p. 102].

Developments in Regard to Quality Costs: It has been related to quality system costs and

failure costs for a long time by finding the balance between both, as shown in figure 1.4. [52, p.
112]. To save costs, according to this approach, one must produce products in such a quality that
the total costs of the quality system and quality system failure will be minimal.
In a later period of time, when the standard of living began to improve, it was found that
customers were willing to pay more to get higher quality [119, p. 466]. It follows that the quality
of the product should be determined according to the maximal financial gain that can be derived
from it, that is shown in Figure 1.4.
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Profit approach [52, p. 112] Quality approach [8, p. 36]

The significant change in the attitude to the subject of quality occurred when Japanese
companies were able to provide a quality equal to the quality of American and European
companies, but at a cheaper price. This was especially evident in the automotive and electronics
industry. They were basically able to move the graph of quality system costs and cause the
preference for their products by customers, as described in figure 1.5. [52, p. 112]. This means
that it is preferable to produce products of the highest quality. When the prices of materials,
manpower and machinery fall, the marginal cost of producing quality output would be expected
to fall [162, p. 79].

In conclusion, the notion of quality has been ever-present since the 17th century. In the
author’s opinion, quality is important for business, employees, customers, etc. A customer
should be able to receive the same quality treatment, goods and service anywhere, anyplace and
anytime. Quality is necessary for good customer service. The three interrelated reference points
are quality, time and cost which summarize the Quality Triangle. The author is a strong believer
of quality and its presence at all times.

1.2. Systemic treatment of quality management: Total Quality Management (TQM)

Total Quality Management (TQM) is a set of management practices throughout the
organization, geared to ensure the organization consistently meets or exceeds customer
requirements. TQM places strong focus on process measurement and controls as means of
continuous improvement [119, p. 466].

James J. O’Brien is quoted as saying about TQM: “is both a philosophy and a set of
guiding principles that represent the foundation of a continuously improving organization. TQM
is the application of quantitative methods and human resources to improve the material and
services supplied to an organization, all the processes within an organization and the degree to
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which the needs of the customer are met, now and in the future” [49, p. 112]. Before reading
more about TQM, it might be helpful to quickly review the major forms of quality management
in an organization. These are briefly described at the top of the Quality Management topic.

Statistical Tools: Quality management must be based on facts. If the author strives to
improve and solve quality problems, The author must rely on information and analyze it using
reliable statistical tools.

Statistical tools that the author can use are varied, and statistical analysis can be performed
in several forms simultaneously. The process and the various factors in the process should be
described in the form of a quality chain of customers and suppliers, to define the input and output
of each factor and set the parameters the author wants to measure. You can test the endurance of
the chosen parameters and test, for example, whether the different suppliers meet them [119, p.
466]. Such analysis will give a measure of the level of quality, and directions for examination for
improvement. Other statistical analysis can be done by a histogram showing the distribution of
the factors or distribution of defects. Using a detailed analysis, one can identify the most
significant factors or deficiencies and treat them as part of quality circles or by any other
corrective action. Another statistical analysis is examining the correlation between two data.
Using a scatter diagram, showing the dependence between a certain statistic data and another, it
can be known whether there is a correlation between the data. If one of the data is an input of
some other date, and there is a high correlation between them, one can strongly control the
output data by the input data. If the two data are outputs of various factors then it is necessary to
check the common factor influencing them so strongly and resulting in a high correlation
between them. Another method for statistical analysis, which is rather complex and not suitable,
for many reasons, for the field of construction, is the Taguchi method.

7 Important Principles of Total Quality Management: Total Quality Management
(TQM) is an approach that organizations use to improve their internal processes and increase
customer satisfaction. When it is properly implemented, this style of management can lead to
decreased costs related to corrective or preventive maintenance, better overall performance, and
an increased number of happy and loyal customers [119, p. 466].

However, TQM is not something that happens overnight. While there are a number of
software solutions that will help organizations quickly start to implement a quality management
system, there are some underlying philosophies that the company must integrate throughout
every department of the company and at every level of management. Whatever other resources

you use, you should adopt these seven important principles of Total Quality Management as a
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foundation for all your activities. The 7 Qualities of Brilliant Executive Coaching [3, p. 24].

1. Quality can and must be managed: Many companies have wallowed in a repetitive cycle
of chaos and customer complaints. They believe that their operations are simply too large to
effectively manage the level of quality. The first step in the TQM process, then, is to realize
there is a problem and that it can be controlled.
2. Processes, not people, are the problem: If your process is causing problems, it won’t
matter how many times you hire new employees or how many training sessions you put them
through. Correct the process and then train your people on these new procedures. As said by
DR. Carlos that the author must listen to the employees [120, p. 53].
3. Don’t treat symptoms, look for the cure: If you just patch over the underlying problems in
the process, you will never be able to fully reach your potential. If, for example, your shipping
department is falling behind, you may find that it is because of holdups in manufacturing. Go
for the source to correct the problem.
4. Every employee is responsible for quality: Everyone in the company, from the workers on
the line to the upper management, must realize that they have an important part to play in
ensuring high levels of quality in their products and services. Everyone has a customer to
delight, and they must all step up and take responsibility for them [119, p. 466].
5. Quality must be measurable: A quality management system is only effective when you
can quantify the results. You need to see how the process is implemented and if it is having the
desired effect. This will help you set your goals for the future and ensure that every department
is working toward the same result.
6. Quality improvements must be continuous: Total Quality Management is not something
that can be done once and then forgotten. It’s not a management “phase” that will end after a
problem has been corrected. Real improvements must occur frequently and continually in
order to increase customer satisfaction and loyalty. The author must define a clear service
quality strategy [120, p. 53].
7. Quality is a long-term investment: Quality management is not a quick fix. You can
purchase QMS software that will help you get things started, but you should understand that
real results won’t occur immediately. TQM is a long-term investment, and it is designed to
help you find long-term success.

In my opinion the 7th principles it’s very important to highlight and emphasize on these
principles for every quality model.
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In Table 1.1. There is a description of the different roles of each factor, and its
commitments to achieving continuous improvement of the process, as described by Juran [52, p.
163].

Table 1.1. Continuous Improvement Practices

Responsibility for Quality
As a customer As Process Executive As Supplier
Define my requirements Measure the means of Understand the customer's
from the supplier quality and measure others .
' requirements, document and
clearly and in a
documented manner track the products | provide
Return defective Constantly improve my Reduce defects and variance
products processes, reduce defects in mv oroducts
and work duration yp
Provide feedback for Document and present my Measure the quality of the
the supplier on the method of work, the roducts from the point of
quality of his products defects and my plans to produ P
improve quality view of the customer

Source: [2, p. 16]
Deming describes the process of continuous improvement through a cycle called the
"Deming Cycle" [20, p. 88] in which four recurring tasks are described which are required for

continuous improvement (figure 1.6.).

Fig. 1.6. Deming's Continuous Improvement Cycle [2, p. 16]
The Model of the TQM Method: TQM method is described in different ways. One
possible model of the theory is the model of Kanji & Asher, 1993. They argue that there are four

guiding principles, and 8 core concepts which describe total quality management. The guiding

principles and core concepts are described in Table 1.2.
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Table 1.2. Principles and Core Concepts of TQM

Principles Core Concepts
Please the Customer Customer satisfaction
Internal Customers are Real
Management Through Facts Every Job is a Process Measurement
Management Based on People Teamwork People Make Quality
Continuous Improvement Continuous Cycle Prevention

Source: [2, p. 17]

Table 1.2. is a clear and concise chart which illustrates core concepts and ideas for making
the workplace successful and efficient. It helps employees understand that people work with
people and need to take everyone and everything seriously and positively in a continuous
manner.

Tools for Implementing Total Quality Management: The means for establishing the
method can be described using the model in figure 1.7. [51, p. 454]. Total Quality Management
requires continuous improvement and overlays which are all interconnected for the ultimate
success for a work in progress. Carlos J. F.: TQM as the most radical technique and as one of the
most difficult to implement [121, p. 1139]. Customer satisfaction for example, would even
require people-based management, leadership, teamwork, etc. Essentially, all work is an ongoing
process with the fact that people are all involved within each other and within each office, even if
they do not realize it. The four bases are people-based management, delight the customer,
management by tact and continuous improvement. In order to reach the zenith of the pyramid,
employees must involve all factors and adhere to them so maximum quality and success can be

attained.

Fig. 1.7. The Implementation TQM Model [51, p. 454]
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The Project Management Context - Characteristics of the Project Life Cycle

The project life cycle serves to define the beginning and the end of a project. For example,
when an organization identifies an opportunity to which it would like to respond, it will often
authorize a needs assessment and/or a feasibility study to decide if it should undertake a project.
The project life-cycle definition will determine whether the feasibility study is treated as the first
project phase or as a separate, standalone project [2, p. 12]. Reviewing the academic literature,
Fernez-Walch and Triomphe highlighted three multi-project management approaches concerning
innovation projects in use in a multi-project setting: project portfolio management (PPM),
platform-based multi-project management and trajectory-based multi-project management [166,
p. 88].

Management Consultancy and Quality Policy: Management constancy and the quality
policy of an organization can be defined in many forms. Guidelines can be found in different
places. The most common source is Edward Deming. The fourteen points of Deming define the
quality policy. Deming’s fourteen points convey the ideal ways to have management consistency
and quality management. They are considered to be ideal to maintain and achieve success. These
policies are the preferred way to incorporate and achieve success.

Consequently, for subchapter 1.2., there should be a never-ending cycle of improvement,
planning, achieving and guiding. The author suggested that improving is always attainable and
necessary in order to please and satisfy the customer. Simple steps of a cycle are to act, plan,
check, do, and continuously improve the cycle to complete tasks, etc. The Total Quality
Management model is a clear and simple guide to follow in order to implement a successful
outcome. The model has been used by numerous individuals regarding many different fields which
have all had a positive outcome. The individuals who want to create a new outlook should create
appropriate diagrams and analyze its appropriateness to the respective field, and if it is successful.
The individuals need to see how to work with the diagram, how to implement it and how it can
work in their favor. This includes noting the correlation between the factors and the results and
finding the best outcome for their workplace. Ultimately excellent companies have completely
integrated the two complementary systems [167, p. 262].

Quality 2030 consists of five collectively designed themes for future QM research and
Practice: the study emphasizes systems perspectives applied, (b) stability in change, (c) models for
smart self-organization, (d) integrating sustainable development, and (e) higher purpose as QM
booster. The study also identified a positive core of QM (values and aspects that need to be

preserved and nurtured), consisting of the following elements: (1) value as a guiding and unifying
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WHY for the entire organization; (2) leading with a systems perspective and in collaboration; (3)
belief in human potential, aiming to strengthen the system around people, for people; (4) providing
systematics and methodologies for inquiring and understanding underlying causes and variation;
(5) research that is close to practice, relevant, and interactive; and (6) knowledge on how to
develop organizational capacity for learning, change, and adaptation. [171, p. 14]

In addition to the QTM, on the other hand there are three types of QMS use: business
management, improvement and compliance-oriented use. The purpose was to explore how these
three differing types of uses of QMS correlate with management perceptions of quality
management in terms of respect, cost, and strategic importance. Overall, the conclusion is that
different ways of working with QMS does not only impact the value of QMS per se, rather it also
influences management’s respect for and view of quality management.

management. In terms of difference between the three types of QMS usage, there is a
correlation between business management- and improvement-oriented uses of QMS with quality
management being respected, and viewed as strategic and not cost-driving. Previously the research
has suggested a compliance-oriented use of QMS was the reason for many of the negative
perceptions of QMS that in turn was suspected to lead to negative views on quality management in
general.

On the other hand, the findings of this study are somewhat contradictory to this and
provide a more nuanced picture showing that, in general, compliance-oriented views might not
drive negative perceptions and that it is useful to operationalize compliance into documentation
and standardization. It is suggested that a perception of QMS as having limited value is mainly
due to a focus on documentation, whereas work on standardization, which is also part of a
compliance-oriented QMS, does not carry similar negative implications. In summary, this study
highlights how the perceived strategic value of quality management can be increased through a

deliberate design, and choice of an organization’s ways of using QMS. [172, p. 11]

1.3. Models of Quality Management System: Content and Scope
Introduction: Parallel to the development of quality control, quality assurance and total
quality management, different methods were developed to prevent the wastage of the majority of
the benefit from the production process. These methods are: JIT, Value Engineering and
Constructability. Some were even developed in the same places and at the same time as the
sophisticated approaches to quality management JIT [21, p. 23], for example, was developed in

Japan during the same years and in the same factories in which quality circles and the TQM
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method were developed [2, p. 71].

Described below are methods developed over the years:

JIT — Just in Time: JIT is a collection of management philosophies developed in Japan.
The approach defines the term "waste" as everything from the absolute minimum amount of
resources needed to produce goods and services. The approach focuses on immediate
improvement in productivity by reducing costs associated with inventory and includes direct
costs of purchasing, financing, storage, insurance, security, inventory obsolescence and more.

JIT is, without doubt, a far better-quality management method, in addition to it being a
technique for improving productivity that can generate short-term benefit as well. JIT's objective
is maximizing the timing of delivery or receiving of inventory of accurate quantities. According
to JIT approach, the required inventory is pulled into the work process on a basis of small
portions. Materials or labor or inventory in the process are provided only when they are needed
by the subsequent workstation. The movement of inventory or labor is done from the supplier to
the workstation directly.

The supplier and subcontractor should also be part of the process and act according to the
method of JIT themselves. Otherwise, waste costs resulting from excess inventory at the supplier
would roll to the prime contractor and then to the customer [119, p. 466]. To have suppliers and
subcontractors participate in a "new game", one must establish a relationship of long term
cooperation with them. One should avoid common approaches of attachment with suppliers and
subcontractors which essentially is multiple suppliers per product and attachments on the basis of
price tag alone. The manner of the new attachment should be based on economic interests, as in
any business attachment, but on trust and partnership. Each product should have a minimum
number of suppliers and the attachment with them should be based on quality and price together.
The need for a new type of attachment led to a new concept in the business world which is
"Partnering".

Partnering: "Partnering” is a concept developed in recent decades and it means: a
(usually) long-term business attachment between parties, with a joint effort based on open
communication, mutual trust and cooperation, in order to achieve the objectives of all parties
involved. Partnering is supposed to improve efficiency and vyield, to encourage innovation and
continuous improvement of product and service quality [112, p. 27]. James J. O’Brien is quoted
as saying “Partnering refers to long-term agreements between companies to cooperate to an
unusually high degree to achieve separate yet complementary objectives” [49, p.100].

Partnering is basically breaking conventions of accepted modes of attachment between
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organizations. The new concept is a unified culture and breaking boundaries and barriers
between attaching organizations. The goal is to make the most of every participant in the process
by removing obstacles of lack-of-trust, fear and lack of cooperation. According to Yomi
Babatunde & Sui Pheng Low: “Since China’s economic reforms, its special economic zones
have performed successfully as a negotiation strategy in its partnering discussions in the African
countries” [115, p. 42].

The connection between quality management and partnering is almost obvious. It can be
said, in a simplistic manner, that partnering is implementing Deming's 14 points, not only within
the organization, namely: for the contractor or developer and so on, but referring to the project
and to all the parties in the project as one organization implementing Deming's 14 points.

Quality Assurance (QA): Quality assurance (QA) refers to the systematic activities
implemented in a quality system so that quality requirements for a product or service will be
fulfilled. It is the systematic measurement, comparison with a standard, monitoring of processes
and an associated feedback loop that confers error prevention. This can be contrasted with
quality control, which is focused on process outputs. James J. O’Brien was quoted as saying:
“Quality assurance is maintained from project conception (and preferably before) through
startup. The QA procedures provide the basis for QC planning and implementation” [49, p. 132].
Two principles included in QA are: "Fit for purpose”, the product should be suitable for the
intended purpose; and "Right first time,” mistakes should be eliminated. QA includes
management of the quality of raw materials, assemblies, products and components, services
related to production, and management, production and inspection processes.

Suitable quality is determined by product users, clients or customers, not by society in
general. It is not related to cost and adjectives or descriptors such as "high™ and "poor™ are not
applicable. For example [119, p. 466], a low-priced product may be viewed as having high
quality because it is disposable where another may be viewed as having poor quality because it is
not disposable.

Quality Control (QC): Quality control (QC) is a procedure or set of procedures intended
to ensure that a manufactured product or performed service adheres to a defined set of quality
criteria or meets the requirements of the client or customer. QC is similar to, but not identical
with, quality assurance (QA). QA is defined as a procedure or set of procedures intended to
ensure that a product or service under development (before work is complete, as opposed to
afterwards) meets specified requirements. QA is sometimes expressed together with QC as a

single expression, quality assurance and control (QA/QC) [3, p. 46]. James J. O’Brien was
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quoted as saying: “Quality assurance is maintained from project conception (and preferably
before) through start up. The QA procedures provide the basis for QC planning and
implementation” [49, p. 132].

In order to implement an effective QC program, an enterprise must first decide which
specific standards the product or service must meet. Then the extent of QC actions should be
determined (for example, the percentage of units to be tested from each lot). Next, real-world
data should be collected (for example, the percentage of units that fail) and the results reported to
management personnel. After this, corrective action has to be decided upon and taken (for
example, defective units have to be repaired or rejected and poor service repeated at no charge
until the customer is satisfied) [119, p. 466]. If too many unit failures or instances of poor service
occur, a plan ought to be devised to improve the production or service process and then that plan
must be put into action. Finally, the QC process must be ongoing to ensure that remedial efforts,
if required, have produced satisfactory results and to immediately detect recurrences or new
instances of trouble [14, p. 93].

Value Engineering (VA): Value engineering is an organized approach for identifying and
eliminating unnecessary costs. The purpose of value engineering is to provide the necessary
functions required from a product at the lowest price. Value engineering started out in American
industry in the 40s. Following the shortage of raw materials, an exploration of options began in
order to provide alternative existing components. The development of this way of thinking
resulted in many replacements providing equal or better performance at low costs. James J.
O’Brien is quoted as saying: “This is also called the design development. After approval of the
sketch or schematic phase, the drawings are refined to a degree sufficient to permit the
development of dimensioned space layouts, heating and ventilating systems main feeders, and
electrical main feeders, as well as definite development of the structural framework.
Requirements for utilities are also definitely developed, and specific equipment requirements are
determined. The budgetary type cost estimate is revised, and a more firm estimate made. Within
QA parameters, value engineering (VE) and constructability reviews are best applied at this
stage” [49, p. 8].

On the basis of the results obtained, value engineering was based. In the analysis of
unnecessary costs, the following points should be examined:

o Functions: functions that do not match the product designation are not necessary.
o Lifespan: the lifespan of each component in the product should be balanced with the life of the

product.
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Quiality: cost reduction does not come at the expense of quality.

Appearance: the appearance of the product is, at times, one of the most important components
to the customer, and therefore must be considered at the time of cost reduction [119, p. 466].
Value engineering: is performed by a multidisciplinary staff which includes customer
representatives, designer, executive, purchasing and marketing people and more. Value
engineering is performed in a number of steps:

Orientation: analyzing the product and its components, and defining the functional needs for
each component from the perspective of the customer [119, p. 466].

Info: coming up with reliable information about costs, quantities, sketches, specifications and
methods of execution. The quality of decisions depends largely on the quality of the
information.

Creativity: raising ideas and solutions to problems using the technique of "brainstorming" and
then examining them.

Analysis and Evaluation: assessing the monetary value of the ideas and ranking them by the
profit inherent in them.

Planning: preparing an execution plan for the various participants in the process: the designer,
the executives, purchasing and more.

Performing a "Pilot™: presenting the execution plans for the various participants in the
process, performing a "pilot” and further examination.

Summary and Conclusions: summary of results and start of execution.

Constructability: constructability, the ability to construct, is defined as "the optimal way
for use of knowledge of construction, planning, purchasing and executive experience, to achieve
the project goals”. The way in which constructability is performed is by teamwork and
improving attachment between the parties involved in the project - developer, architect, designer,
various consultants and the executive body [57, p. 45].

Constructability is designed to prevent high costs, which are costs of non-quality, resulting
from the detachment between design and execution through the integration between the two as
done previously by "Master Builder." The Master Builder was responsible for all project
operations - preliminary design, detailed planning, purchasing and organization of execution.
During the planning, the Master Builder focused on all aspects of the project and took into
account the effect of early decisions on the execution of the construction process [14, p. 12].
Quantitative benefits of application by analysis are [57, p. 10]:

o Reduction of engineering costs resulting from the use of standard components and planned
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details.

o Reducing construction costs resulting from the effective use of labor force by early
producing, early assembly and modular methods.

o Efficient use of building materials, mechanical equipment and manual tools.

o Shortening the duration of the project.

Quality Procedure System: The heart of this method is the Quality Procedure System,
which contains, within itself, procedures, definitions and documentation of the quality subject in
a company, and can be used as the major anchor for total quality management of a company.
Today the most common model of such a management system is the international standard ISO-
9000:2015 or, in its local version, Israeli Standard 9000:2015.

Teamwork- Establishing Teamwork: To develop teamwork, one has to go through the
steps described in figure 1.8. [51, p. 36].

Flow of

i Free
Lack of Basic ’ -
Teamwork information A Trust » C°m";:“'catl

and Ideas

Fig. 1.8. The Transaction into Teamwork [2, p. 19]

While establishing teamwork, one has to care for the flow of information and ideas in the
organization. Everyone at all levels needs to understand what is happening in the company or
organization. Flow of information gives a sense of partnership and a sense of importance to
every employee.

Establishing trust is the next step. The worker is not a lazy person who aims to earn a
maximum salary with minimal effort, but a person proud of his work. If an employee makes a
mistake, it could be for a number of reasons, but it is not because he meant it. Establishing trust
in the worker enables him to discover the deficiencies in processes and ways of working. Taking
a problem-solving approach rather than blaming the person who discovers the problem will lead
to teamwork and improvement.

Free communication in the organization allows employees to reveal the problems without
fear of punishment. In a workplace where employees express themselves freely and without fear
can establish teamwork. The change needed is in the atmosphere and the attitude, and must be
transported from senior management down to all levels. If senior management encourages,
consciously, an atmosphere of openness and trust, teamwork and organization will be allowed.

41



To enable teamwork and to maximize it, it is recommended to establish Quality Circles which
have been proven to be most beneficial and effective in construction sites [2, p. 28].

Empowerment: An additional and much broader way, which requires a change in the
structure of the organization, is employee empowerment and a transition to self-management
teams. In many organizations, the TQM implementation process is accompanied by the transition
to management by self-managing teams and employee empowerment. TQM is often associated
with this process of "empowerment” more than with any other concept. There is no known
attempt in the construction industry for empowerment and a self-management team, and it is
possible that these methods are not so suitable for the construction industry, but understanding
them can contribute to the understanding of teamwork in its purest way possible [119, p. 470].

Quality Circles: Quality circles are some of the ways to create a team in an organization.
Deming and Juran are considered the fathers of Quality Circles. Juran defines them as follows:
"a quality circle is a group of employees from the same department, who volunteer to devote
time, beyond their normal working hours, to solve problems of their own department” [52, p. 18-
19].

Quality Circles began as circles of quality control. Following much success in solving
quality problems, they began to naturally deal with other problems related to their work.
Techniques developed for tracking and analyzing quality problems were found suitable for other
issues as well, and within a few years, the framework of goals for these circles expanded also to
production problems, productivity, cost savings, wastage prevention, safety, environmental
conditions [2, p. 90]. The typical work process in quality circles is depicted schematically in
figure 1.9. [2, p. 20].
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Fig 1.9. The Typical Operation Process of a Quality Circle [2, p. 20]
The basic techniques used by the circle mainly include:
Brainstorming
Data Collect Processing
Pareto Analysis

Cause & Effect Diagrams
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Management Presentations

Drawing on the employees themselves for tracking and solving the problems stems from
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the assumption that people engaged daily in their work know its weak points and problems in
particular, and are able to offer practical ways to solve them.

The author has read the opinions and reviews of the Time Quality Management from
research conducted and has found that each outlook has offered a solution for each organization
involved, including similar organizations. The Time Quality Management has created a new
outlook for the author, based on his studies, in order to create a similar diagram for the Local
Authorities in Israel. The research and reviews found did not give solutions for how to improve
the outcomes at the next level, only for similar organizations with similar issues, at similar places
and times. The only aspects the author has seen are for one-time situations. The author has not
seen results for future problems organizations might face in the future, such as long-term
problems that may occur.

Based on the models presented above, the author believes that the TQM model is the most
comprehensive and extensive one which made it last for a long time compared to other models.
This is due to the fact that it includes most of the components that are essential to quality which
include planning, implementation, delivery to customers and maintenance.

The day-to-day site supervision of all construction activities shall be carried out by the
PMC. This includes checking of lines, levels and layouts and on-site checks. Progress monitoring
and expediting shall also be carried out by the PMC. The supervisory team of the PMC shall
ensure that materials that have been rejected or for which a conformance report has not yet been
issued are not used in works.

Construction equipment is a major component of the quality assurance system. The
equipment
requirements have been laid out in the Contract documents. It is necessary that the PMC check
the adequacy of the equipment used by the contractor for construction as per the prescribed
standards and specifications. The equipment used for construction shall be recorded in the daily
logs. [151, p. 17]

The literature review highlights the lack of consensus in works related to the impact of
certification on performance. Although several studies point to the positive effects of
certification, they indicate that certain factors appear necessary for the link to work. This link
between certification and the performance can guide decision-makers in their choice to engage in

such a process [152, p. 142].
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Fig. 1.10. Corrective activity and preventive activity, [173. P. 2]

1.4. The Opportunity of Applying Models of Quality Management System in Public
Construction Enterprises

The History of Standard 1SO-9000: The starting point of 1ISO-9000 series, as the starting
point of the theory of quality from the school of Juran and Deming, was in the period following
World War Il - this time, on the other side of the globe. After World War 1l, NATO was
founded. In order to set equal standards for the products arriving from suppliers from NATO
countries, a document was made in 1969 detailing the quality requirements. The document is
called AQAP. This document was based on a similar document of the U.S. Department of
Defense - MIL-Q-9858A [55, p. 17, 37-42].

Transition to the civilian market followed the formulation of a similar document in the UK
called Def Stan 05 in 1973, followed, in 1979, by Standard BS-5750 of the British Standards

Institute. This standard, unlike its predecessors which focused on a final examination of the
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product by inspectors, was designed according to the new wind blowing from the east and gave
voice to the principles of modern quality management.

For a long time, standard BS-5750, especially in Europe, was the most accepted quality
standard. However, standard BS-5750 was not recognized in all countries, and different countries
had their own quality standards, which caused complication and confusion for international
companies. In 1987, the ISO — International Standardization Organization — published a series of
standards under the name 1SO-9000. These standards, which are based on the British Standard
BS-5750, constituted the proper international response for the global need of an equable quality
standard, at a time when the world had become, more and more, a global village.

In the nineties, standard 1SO-9000 series began to take, quite rightly, the place of the TQM
as the leading concept in the world of quality. Unlike TQM, which was written in countless
books and from different and varied perspectives, Standard 1SO-9000 series defines, in one
anchored and crisp-clear document, the demands from an organization wanting to establish a
quality system. Furthermore, the qualification process for 1SO-9000:2015 is accompanied by a
tester who certifies the organization— something that results in motivation for progress and
meeting goals. Additionally, the certification for the standard is a certificate, and a proof to
whoever requires it, that the organization manages a quality system. Schlickman, Jay: “The
process used to create an effective QMS based on the ISO 9001:2015 International Standard
extends directly to the creation of any QMS based on a standard” [89, p. 11]. “ISO-9000 series
family of documents focuses its guidance and requirements on satisfying the customer, and this
motif is exemplified in the guidelines by stipulating that the organization’s leadership should
actually create a customer-oriented organization. Thus, SCHLICKMAN, J. has a clear intention
and indication of the concept of a unified business/quality imperative as a prime directive of the
highlighted Standard’s intent” [89, p. 26].

Another reason for the wide circulation of standard 1SO-9000:2015 is the ripple effect it
created. More and more governmental, institutional and private bodies began asking for the
stamp of approval of 1ISO-9000:2015 from their suppliers, who later began asking for the stamp
of approval from suppliers and so on. Here 1SO 9000:2015 appears to operate efficiently in a
well-structured bureaucracy by giving additional fight rules resulting in complication and
verification in work procedures. In this case the efforts of 1ISO 9000:2015 procedures over
functional structure of organization should be examined carefully to avoid additional flexibility
risk [132, p. 322].

Despite the above, 1SO-9000:2015 is not TQM, because it does not contain all of its
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components, but a skeleton on which to build the TQM method. Standard 1SO-9000, in itself,
constitutes a framework for a quality assurance system, and the evidence for this is its very
definition.

The definition of the Israeli Standard 9001:2015, from the introductory chapter of ISO
9001-9003 (the Israeli equivalent of quality standards 1ISO 9000-9003): "Quality System - model
for quality assurance in production, installation, etc.”

The question is: without understanding the underlying philosophy behind quality
management (for example: Deming's 14 points), without establishing teamwork and without
statistical control methods, is there a possibility, in the long run, to implement 1SO-9000:2015
effectively and beneficially?

The Establishment of the ISO Organization: Establishment of the ISO organization was
done by combining the International Federation of the National Standardizing Associations
(ISA), which was established in 1926, and the United Nations Standards Coordinating
Committee (UNSCC), which was established in 1944.

In October, 1946, 65 delegates from 25 countries convened at the London Institute of Civil
Engineers, and in this meeting, an international organization was established whose purpose was
to "facilitate global adjustment and consolidation of the indices dependent on industry"”. This
organization started out on February 23™ of 1947, and in April of the same year, a meeting was
held in Paris where 67 technical committees were established. In the fifties, these committees
began spreading the recommendations of national indices.

In the mid-sixties, as a result of the multitude of commercial transport operations between
the countries, a need arose for the consolidation of indices between the countries to be agreed on.
In 1971, a decision was published stating that the guidelines of the committees are not only
recommendations but became binding guidelines between the countries. As a result of this and of
the guidelines of the committees, the ISO organization became what the author knows today, the
largest organization that handles the publishing of international guidelines and indices. An
organization should find the best way of behavior in the situation totally affected by
aforementioned parameters. On condition that the organization can function more flexibly, faster
to respond and less a massive inertial impediment to accomplishing change it may reduce the
effects of unpredictable problems before it is too late. successful competition will be based
increasingly on an organization's ability to be more effective on a global scale with its physical
resources, competing via aggressive operations and process technology, outstanding quality of

human resources, products and making major changes more quickly and easily in products,
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facilities, organization and technology [132, p. 323].

The Structure of Standard 1SO-9001:2015 is actually a series of standards and not one
standard. Standards 1SO-9000:2015, 1ISO-9001:2015 apply to businesses according to the scope
of their activities. 1ISO-9004 and standard series 1SO-9001-X are standards that include special
guidelines for special industrial implementations, as shown in Appendix 4, ISO-9001:2015 [112,
p. 161]. The first version of the standard was published in 1987, since then there have been four
updates in the years: 1994, 2000, 2008 and 2015. 1SO-9001:2015.

The 1SO-9000 series is broken down into different parts, such as 1SO-9000, 1SO-9001,
ISO-9004:2018, etc. as shown in Appendix 4, ANSI/ASQC Standards-Guidelines to implement
ISO 9000 series.

Contents of 1SO-9000 series: 1SO-9001:2015 focus on twenty aspects, elements, of a
quality plan, that will be subjected to rigorous audits in the certification process. Each element is
in a chapter, while 1SO-9000:2015 includes all the chapters, and in 1SO-9001:2015, certain
clauses are placed according to the designation of the standard, as shown in figure 1.11. [112, p.
161].

. ’

‘. ’J -
1987 1994 2000 2008 2015
o o o o o
Created three Revised standards Revamped Clarified to align Revised to
standards—9001, to put emphasis on standards to with other ISO Integrate with
9002 and 9003 documentation emphasize process standards other international

rather than results standards

Fig. 1.11. The Timeline of 1ISO-9001:2015 [112, p. 161]

The different chapters are formulated in a manner appropriate for implementation in
different types in an organization. You can classify the chapters in standard 1SO-9000:2015 into
chapters that require management activities, such as purchasing department, operation
department or performance division. You can see the classification of chapters according to this
key and their non-validity in the ISO-9000 and 1SO-9001 in Appendix 5, Requirements of ISO-
9001:2015s [55, p. 17, 37-42]. “The organization must establish, implement, and document a
quality management system. In order to do this, the processes of the system must be identified
and their sequence and interaction understood. The criteria to effectively manage, operate,

monitor, measure, analyze, and control the processes must be determined. Resources must be
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made available to operate, monitor, measure where applicable, and improve the processes” [10,
p. 24-25].

Procedure Ranking in 1SO-9000:2015 System: There are actually 3 layers in a quality
system based on 1SO-9000:2015, as described in figure 1.11.: (a) general procedures, also called
quality procedures, (b) work instructions, also known as work orders, work procedures,
performance orders, or internal procedures, (c) forms and reports [55, p. 101].

General procedures are based on the chapters listed in Appendix 5, Requirements of I1SO-
9001:2015, and their role is to determine the general framework of the quality system, as well as
to operate the quality system. An example of defining the framework of a quality system by the
general procedures is: determining the duty-holders in the quality system and the responsibility
of each duty-holder. Operating the quality system by general procedures is done in two ways:
directly and by activating the next layer of procedures, or directly by defining how to perform
corrective action, for example. Activating the next layer of procedures can make the definition of
how to execute the control in the process and referral to appropriate work instructions.

Work instructions explain how to perform different operations related to the quality
system. For example: how to handle supplier invoices or how to check sequence performance.
Some of the work instructions require forms or reports that are actually checklists also referred to
as testing forms. For example, it is likely to assume that the procedure for testing the manner of

performance of a sequence would be accompanied with a checklist of things to test.

o
A

Fig. 1.12. Hierarchy of 1ISO-9000 series procedures [42, p. 37]

This figure illustrates the hierarchy of the 1SO-9000 series, with the Forms and Reports
being at the basis of the pyramid, followed by Work Instructions and lastly General Procedures.

Distribution of 1SO-9000:2015: 1SO-9000:2015 has revolutionized the business world. It
is still too early to conclusively determine whether the results of the revolution are only a
cosmetic change or a real and substantial change in business perception, whether there is a
continuous improvement in companies that have implemented 1SO-9001:2015, whether the

standard creates non-quality cost savings, and whether ultimately the target of quality has been
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achieved: "satisfying customer requirements” [119, p. 466].

It can be determined that 1SO-9000:2015 caused the most significant exposure to the
subject of quality on a world-scale. Before 1SO-9000:2015 was created, exposure to quality
management and quality assurance was relatively limited, and the subject was common mostly in
continental Europe, Japan and the United States, and limited mostly to action.

After the 1SO-9000 was created, distribution of quality management and quality assurance
grew exponentially and worldwide. The number of companies that are now accredited to ISO-
9000, in Israel alone, is 2600. Branches, in which the attitude that there is no need for a quality
system was traditionally accepted, implemented and received certification for 1SO-9001:2015.
The examples are many: hotels and restaurants, financial and other advisers, public institutions,
the IDF, education and health institutions and more.

A good example of the penetration of quality assurance to branches that are not concerned
with industrial production is the penetration of 1ISO-9001:2015 to construction branches in Israel.
Nowadays, approximately 200 companies in the construction branch in Israel have certification
for 1ISO-9000, and many are in the process of certification.

Guideline Publication: The International Organization for Quality of 1SO has published,
since its inception in 1947 to date, 1700 guidelines in the following areas: mechanical
engineering, basic chemical engineering, non-rigid materials, system management, photography,
agriculture, construction, special technology, health, medicine, environment, packaging and
distribution. In its publication, two series of guidelines were published, and they are: 1SO-9000
and I1SO-14000. The first is associated with quality procedures and the second with the
environment. Nowadays, more than 51 countries have adopted the quality systems as national
guidelines, including the European Union and U.S.

It is important to distinguish between the manufacturer's guidelines, which are pedantic
about product features, and the features which were determined by quality procedures that assure
the suitability of the product to the quality level set by the company. The manufacturing
company can determine the quality level of its product based on market research and customer
requirements [119, p. 466]. On the other hand, quality procedures help with correct planning of
production and with the assurance of receiving the product in the same quality level that was set.

ISO-9000 series began in professional committee number 8402 in 1986, which goal was to
consolidate and define individual concepts in quality procedures, and later issued a series of
guidelines:

ISO 9001: 1987 quality assurance in systems of design, development, production and
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servicing.

Each system was adapted to its operations. After that, the 1ISO 9004:2018 system was
issued, which was a manual and guidelines for quality procedures, and developed over the years
to become the world's most popular guide.

In 1994, the professional committee issued a new family of 9000 quality sets which has an
emphasis on quality assurance and preventive actions instead of the final inspection.

The 2000 edition solved problems of 174 common mistakes and gave them a proper
solution that ensured the satisfaction of the customer [119, p. 466].

In the 2008 edition, there was a need to clarify a number of requirements. In the end of the
process, the edition was published in November 2008 with the clarifications that simplified and
rearranged the requirements, such as the measuring of customer satisfaction. Schlickman, Jay:
“A Quality Policy Statement Is a Mandatory Document the author recommends that the quality
policy statement be placed within the quality manual. This approach considers the need for ease
of distribution and overall visibility. However, the quality policy could just as readily be a
separate document. In fact, many organizations place the quality policy statement within the
quality manual and then extract it for purposes of display and ready availability. Either way, the
document is to be controlled, usually by signature and date of the top manager, but it could also
be signed off by the entire executive team and/or the entire set of employees. The Quality Policy
Statement must contain all of the Standard’s requirements” [89, p. 51].

LAWS IN ISRAEL

There are several laws includes construction managements laws and forms such as:

1. The Planning and Construction and regulation laws
2. Law regulation for the sale of apartments
3. The law regulation for the obligation of tenders
STANDARDS INSTITUTE (SHl) (Makhon Hatkanem) took regulations from the Country
laws to manifest standards to work and manage by and obliged the constructions.
Those tens of standards are formed to reach minimum quality to work from.

ISO 9001:2015 concludes a newest form and this standard is the latest ISO that formulated
and so solved different problems, ISO always develops throughout the years and that is
beneficial for the whole system, thus it replaced the policy statement with the quality manual, yet
we wait the new improved version of the ISO.

ISO is formatted to be general standard in several fields and it can contain planning,

management and supervision. The public institutions and entrepreneurs were demanding ISO

50



9001:2015 in the construction field but in recent years the demand decreased drastically.

Introduction: Research Method

At the beginning of the study, the author reviewed in detail the subject of quality (Chapter
1 - literature review), and that included the development of quality management in the 20"
century. The author also compared different approaches and different methods central to quality
management nowadays, TQM and 1SO-9000.

In the literature review, the author also referred to the methods and techniques
accompanying quality management, which constitute as supplements to the main approaches of
quality management. These include JIT, Partnering and Value Engineering [15, p. 39].

The literature review presented here is the background and basis for the research work
specified henceforth.

Israel has 257 local authorities, two of which are industrial local authorities. Each Local
Authority has an Engineering Department (sometimes called the Engineering Division or
Engineering Administration). The data was collected using a questionnaire that included 22
essential questions: numerical data on the authority, the department and the quality manual,
including frequency of use and update. In addition, a conclusion committee was held, for
feedback on the quality guide proposed by the researcher.

Following subchapter 1.4., the author recognized the quality management system in public
construction enterprises [153, p. 513-516], especially the Standard 1SO-9000:2015, the author
believes that the construction branch was one of the last fields to join this change. In the author's
opinion, the construction branch should have joined this wave much sooner, especially public
organizations because this system allows for clarity in the Local Authority and in the engineering
departments [169, p. 110-119].

1.5. Conclusion for Chapter 1

1. In Chapter 1, it was the author's analysis of the historical aspects of how and where
quality began, evolved and came to be used. These aspects include the concluding quality, notion
of quality and quality management in the evolution of time as seen throughout history. Studies
presented in this chapter convey that the evolution of quality has shaped the way of organizing
unions. This includes the essential sciences which enhances and signifies the structure of
business. This began in 17th century Europe, when various professionals began organizing
unions in Europe, which they called organizations, until the 19th century. Production in the
industrialized world tended to follow this professional model. Factories began focusing on

product testing in Great Britain in mid-1750. It then developed until it took shape in the form of
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the industrial revolution in the early 1800's.

Early in the 20th century, craftsmen began establishing a quality process in factories.
During the involvement of the United States in World War 11, there was a more pronounced need
for quality, especially in terms of manufacturing for war purposes: for example, bullets
manufactured in the U.S. needed to be suited for guns manufactured in different districts. And
here began the process of production testing only for the need of simplifying this process
regardless of safety.

Thus, the army began to sample certain products and work on their suitability, until indices
and military specifications were announced, thus began the process of perfecting in terms of
testing and the manner of sampling, as well as supervision of production. However, upon World
War Il, a large number of U.S. factories began production for war in order to supply equipment
and weapons for war, which affected local civil production till the point of shortage of civilian
products such as refrigerators, stoves, etc. | have analyzed that there must be strive for utmost
quality when manufacturing a product. This includes the “triangle quality” which maximizes cost
and time. In addition, the model emphasizes that a product cannot be defined in terms of cost
and time only and regardless of its quality.

2. TQM is a set of management practices throughout the organization, geared to ensure the
organization consistently meets or exceeds customer requirements. Before reading more about
TQM, it might be helpful to quickly review the major forms of quality management in an
organization. These are briefly described at the top of the Quality Management topic. This is an
approach that organizations use to improve their internal processes and increase customer
satisfaction. It is a guiding foundation for improving an organization. Thus, | have analyzed this
procedure which yields a decrease in costs by leading this management style and concluding
with decreasing costs, loyal customers and top-notch performance. The core concepts studies
illustrate the core concepts and ideology for creating a successful and efficient environment
within the workplace.

However, TQM is not something that happens overnight. While there are a number of
software solutions that will help organizations quickly start to implement a quality management
system, there are some underlying philosophies that the company must integrate throughout
every department of the company and at every level of management. Whatever other resources
you use, you should adopt these seven important principles of Total Quality Management as a
foundation for all your activities.

3. International Standard 1ISO-9000:2015 largely answers these questions in that it lists the
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minimum requirements necessary to establish a quality system in any organization. This,
perhaps, is one reason why the standard 1SO-9000:2015 became the new object of companies
and organizations in the Israeli domain of construction interested in improving quality. The ISO-
9000:2015 organizes the quality on a global-level. Since it began, | have studied and seen an
improvement in the coordination of delegating work. Thus, the guidelines are applicable in any
country and do not need to be modified. It has eased the workplace environment and has created
a clear route for each person involved.

It was the author's analysis of Chapter 1, this is a positive detail but also has its negative
aspects. Mishaps also become evident in assessing the requirements of a quality system in the
form of a standard. The standard defines minimum requirements for implementing a quality
system, and thus may limit the motivation to develop the subject of quality in a company or
organization to higher levels. In addition, the fact that there is a qualification and certification for
the quality system may create the relief that after receiving the stamp of approval, the quality
system works properly, and seemingly the job is finished. In the end, the stamp of approval
becomes a long-awaited character of its own and may cause companies to want to boast about it
more than to improve quality. Schlickman, Jay: “The Excellent Corporation is committed, at all
levels of the company, to total customer satisfaction”. To meet this commitment, The author
provides products and services that fulfill customer expectations, and provide quality at levels
greater than that available from any of our competitors. Our quality management system is based
on the International Standard 1SO 9001:2015, and the authors are fully committed to continually
improve the effectiveness of our system by means of constant top management review and
oversight. This level of attention is complemented by formal management reviews, internal
audits, extensive training, and an aggressive corrective and preventive action program that
includes cross functional teams for root-cause analysis and problem resolution. To ensure the
integrity of our system, quantitative quality objectives which are based on operational metrics are
established, monitored, measured, and reviewed by managers who are held accountable for their
results. In addition, all of our employees are thoroughly trained in quality management methods
and are supplied with the resources required to ensure that such methods are effective. | believe
that it is the responsibility of every employee in every company to withhold and abide by the
highest quality standards in order to achieve maximum success and in order to have effective

results.
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2. QUALITY MANAGEMENT SYSTEMS OF LOCAL AUTHORITIES
IN THE STATE OF ISRAEL

2.1. Present Situation of Quality Guides in Engineering Departments in Local Authorities
in Israel

Hundreds of countries independently run by ISO standards. There is a presence of the
standard, 1SO-9000 series, such as in Mexico, the United States and Malaysia. Singapore and the
United Kingdom are also very adamant about the quality standards. As referenced by Dr.
Lawrence D. FEicher, “in Belgium, the public transport authority operating in the Brussels
metropolitan area has an ISO 9000:2015-based quality system and the buses, trams and trolleys
of the public transport authority of Geneva, where ISO Central Secretariat is based, proudly sport
a logo portraying its 1ISO 9000:2015 certification”.

Associated with this, there is a need to provide information about the standards and
strategic issues of 1SO's business with a view towards achieving the aim of the organization,
which is to promote the development of standardization and related activities in the world, in the
Local Authorities, especially in the developing countries such as Jordan and the Palestinian
Territories.

The author mentioned the example of local authorities in Canada and Australia. To these,
the author can add the United Kingdom, which has had the longest experience of a quality
management standard, BS 5750, which predated 1SO-9000 series, and it is in this country that
there has been the largest take-up so far by public administrations. Dozens of local government
departments, with responsibilities ranging from the upkeep of parks, to municipal swimming
pools, to road maintenance have implemented ISO 9001:2015 and sought certification of their
quality systems. A number of operating units of central government departments, including the
Treasury and Inland Revenue, and public utilities, such as a water authority, as well as other
public servants, such as the Metropolitan Police, have also instituted ISO 9000:2015 quality
systems. In Finland, local municipalities have implemented a project called "Quality and the
Community", based on ISO 9000:2015 standards. In Belgium, the public transport authority
operating in the Brussels metropolitan area has an 1SO 9000:2015-based quality system and the
buses, trams and trolleys of the public transport authority of Geneva, where ISO Central
Secretariat is based, proudly sport a logo portraying its ISO 9000:2015 certification. In France,
one of the first organizations to be certified to the revised 1SO 9001:2015 standard was the public
works department of Lyon, the country's second city. In fact, you can go around the world and

find many other examples of 1SO 9000:2015 having been implemented by government
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departments, such as in the United States, Mexico and Singapore. Perhaps the most ambitious
project of all is in Malaysia, which has decided to implement ISO 9000:2015 across the board in
its entire public administration. Why is there this growing interest in quality in the public sector?
In the United Kingdom, which has the greatest experience of this phenomenon, the following
four influences have been identified. Few cities in Jordan have a standard, and it is still non-
evident that they will all be incorporating a standard such as the 1S0O-9000:2015. In the
Palestinian Territories, there are standards in the Local Municipalities of Engineering, especially
in the main cities. Within the Palestinian Territories, they are ever improving their quality
systems.

Firstly, the introduction of compulsory competitive tendering for procurement contracts
has produced a more businesslike approach to services. Secondly, the customers for public
services are becoming increasingly demanding and discerning about the quality of these services.
Thirdly, the emphasis in public-sector management has shifted from a traditional institution-led
approach to an approach focused on the customer. Lastly, the generalized development of quality
management in the private manufacturing and service sectors means that public-sector service
providers cannot remain outside the quality movement. Quality in public administration must
take account of a number of distinctive features. Public administrations, like international not-
for-profit organizations, may be accountable to customers, citizens, elected representatives and to
government, which creates responsibilities additional to those of private-sector organizations.
The range and nature of services in public administration also makes it distinctive as does the
diversity between different central and local authorities in terms of functions, population,
geographical area, socio-economic factors, and business and community needs.

However, these distinctions do not mean that the essentials of good management practice
are not applicable. They just need applying in the knowledge that the ultimate aim for service
provision is not profitability, but for added value to the individual, to the administration, to the
government or other stakeholders which fund the administration’s activities and to society as a
whole [148].

At the beginning of the study, the author reviewed in detail the subject of quality (Chapter
1 - literature review), and that included the development of quality management in the 20"
century. The author also compared different approaches and different methods central to quality
management nowadays, TQM and standard 1SO-9000:2015.

In the literature review, the author also referred to the methods and techniques

accompanying quality management, which constitute as supplements to the main approaches of
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quality management. These include JIT, Partnering and Value Engineering. The literature review
presented here is the background and basis for the research work specified henceforth.

Israel has 257 local authorities, two of which are industrial local authorities. Each Local
Authority has an Engineering Department (sometimes called the Engineering Division or
Engineering Administration). The data was collected using a questionnaire that included 22
essential questions: numerical data on the authority, the department and the quality manual,
including frequency of use and update. In addition, a conclusion committee was held, for
feedback on the quality guide proposed by the researcher. See figure 2.1. Which summarizes the
methodology of the study and data collection [124].

Quality
guide was ) ) )
sent to all A questionnaire was sent to 257 local authorities in Israel.
local -— Questionnaire contains 20 questions
authorities

S {

- > local authority answered the questionnaire 40

Questionnaire
results were ; +
Feedbacks analyzed on —
for the first Section 2.1 10 local authorities Local auth_orltles_ to have the
quality quality guide 13
guide +
:I / Interviews conducted Interviews conducted with 10
with all 10 authorities local authorities out of 13
Interviews * *
results were — - -
analyzed on | 20 local author!tles were included in the
Section 2.2 interviews
N Y
The final B E— 15 local authority took part in the committee
product
(Quality guide)

Fig. 2.1. Research Methodology
Source: Author’s research specialized for the thesis
In sub-chapter 2.2., and based on the main findings of the interviews and questionnaires,
and based on the feedback of the quality manual proposed by the researchers, the main
conclusions of the study were formulated, the most central of which was identifying the main
factors for success in implementing the 1ISO-9001:2015 in local authorities. Moreover, a quality
guide was formulated (in light of the cumulative experience of the researcher [119, p. 469], as

well as the feedback received from the committee, and the e-mail responses of the local
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authorities' engineers, in which they asked to change and improve the quality manual sent to
them). A proposed model was formulated at the end of the study which is suitable to some extent
to the 1SO-9000 Israeli standard. This guide is meant to assist local authorities interested in
entering the circle of quality and implementing 1SO-9001:2015 in the most efficient and

beneficial manner.

Determine success
indices on section
2.3.4

"\/’(. &t

Managing
engineering
projects success

rates after quality
guide was applied

| 0L SR
B =7 {3
2.3.5 [[‘ -\\ )‘\\X\\
N %m \:k \\R 4/ Jll

R

Fig. 2.2. Description of the Research Method in the Sub-chapter 2.3.

Source: Author’s research specialized for the thesis

The Current Situation in Local Authorities: The standard organizational structure of
local authorities in the country is in the form of a pyramid, though each Local Authority adapts
its organizational structure according to the positions manned in the authority. When the head of
the authority is at the top of the pyramid, and under who are the various department directors, the
Local Authority's engineer, who is the head of the engineering department, is in direct contact
with the head of the authority, and under him are 3 levels: the sub-department of licensing, the
sub-department of construction, the sub-department of planning. In our research, the author
studies the sub-department of construction [92, p. 27]. Below is a schematic diagram illustrating

a standard organizational chart of local authorities in the country [86, p. 3-15].
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Fig. 2.3. Standard Organizational Chart in Local Authorities in Israel
Source: Author’s research specialized for the thesis
Residents' Satisfaction with Local Authorities: The satisfaction of residents with local
authorities' officials and departments, taken from the research of Dr. Itay Barry of the University

of Haifa, is shown in the following diagrams [8], [92, p. 28].
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Fig 2.4. Level of satisfaction of the head Fig 2.5. Level of satisfaction from the
Authority's office [8, p. 12] engineering department [8, p. 21]
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Based on these graphs the level of satisfaction of the head of Authorities shows that 74%

on average are satisfied with the office. The level of satisfaction from the engineering

department shows a median of 59% are pleased. The reason could be that the engineering

departments have more rules, therefore are not capable of the freedom to freely do as the public

wants.
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Fig 2.7. Level of confidence in the Local

Based on these graphs, the level of confidence of the head of the Local Authority shows

that 65%, on average, are confident with the office of the Local Authority. The level of

confidence from the Local Authority Engineer shows a median of 83% are confident.

Table 2.1. Level of confidence in the Local Authority

Great Medium Normal Little No
Satisfaction Confidence Confidence Confidence Confidence

Chairman's Office 5.00% 21.20% 49.00% 16.60% 8.20%
Head of the Local 10.30% 24.70% 29.00% 22.10% 13.90%
Authority

Engineering 7.10% 32.80% 12.10% 27.40% 20.50%
Department

Authority's 1.70% 14.40% 50.60% 19.80% 13.40%
Engineer

Source: [8, p. 17-31]
Table 2.1. above shows:

a. The great confidence in the head of the authority, among the public, is higher than that of

the authority's engineer, 10.30% compared to 1.70%. It is possible because the public elects
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a head of authority every 5 years while the authority's engineer does not change in the same
frequency.

b. If the author looks at the distrust, the author can notice that the two officials (the head of the
authority compared to the authority's engineer) have the same percentage.

c. In regard to the Chairman's Office compared with the engineering department, the author
sees that the public has greater confidence in the Authority Chairman Office than in the
engineering department, which probably stems from the same reason mentioned in clause 1.

d. On the other hand, there is a big gap in the distrust in the engineering department compared
to the authority's Chairman Office, 8.2% versus 20.5%.

Certification of Local Authorities and Organizations: Every year there are requests for
accreditation for 1SO-9001:2015. Although 1SO-9001:2015 has been around for over 20 years,
only 10 local authorities in Israel are 1SO-9001:2015 certified [141]. It is noteworthy that the
efforts of organizations to join the list of authorities accredited for this standard are complicated
and accompanied with financial and organizational difficulties, in addition to a lack of
knowledge of the importance of the matter. The Standards Institution of Israel is the main
accreditation body for organizations in Israel for 1SO-9001:2015. Other bodies have recently
emerged which offer accreditation for 1SO-9001:2015. Many organizations are interested in
joining the accreditation for various reasons, the primary among which is "reputation”.

Data Collection on Local Authorities: There are 257 local authorities in Israel, 2 of
which are industrial councils (no residents). The following table summarizes the data on local
authorities in the country, taken from the website of the Ministry of Interior [http//

WWW.moin.gov.il.].

Table 2.2. Local Authorities in the Country Broken Down by Sectors and Status

Jewish Non-Jewish Jewish Sector in Total

Sector Sector Judea and Samaria
Municipalities 60 11 4 75
Local Councils 43 70 13 126
Regional Councils 44 4 6 54
Industrial Councils 2 - - 2
Total 149 85 23 257

Source: Ministry of Interior-Israel
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The main data collection was done through questionnaires and structured interviews, in
addition to the committee held in Nazareth. The content of the interviews and questionnaires was
based on the literature review conducted and in accordance with the purposes set forth in the
study. In total, interviews were held with about 20 local authorities. Through face-to-face
interviews [120, p. 39]. The duration of each interview was about two hours. Interviews were
conducted in various locations, mostly at the premises of local authorities.

At the end of the interviews with the interviewees, they were asked to recommend a
suitable candidate for an interview among project managers. This was in order to verify the
responses The author received from the first interviewee, and thus the author got a more realistic
picture. Most of the interviews were conducted with authorities' engineers, who are basically the
higher authority in all that related to managing engineering projects. However, there were
interviews with authorities' quality managers, project managers, supervisors and planners who
provide design services to local authorities. Moreover, there were interviews with senior
employees of engineering departments in local authorities.

Data was also collected using a questionnaire including 20 questions. The questionnaire
was sent by email to 313 officials, using a Google Drive questionnaire. This number of sent
emails is large and comprehensive. For example, the Nazareth Local Authority was sent 4
questionnaires because it applied to 4 people. The author did not receive feedback from all
recipients, of course 40 questionnaires were filled by senior officials in authorities. The
questionnaires were based on the acquaintance of senior officials in Local Authority with quality
procedures and the degree of their implementation.

Another way to collect data and feedback on the proposed procedures was through an
extended conference of the senior forum in engineering departments in local authorities, attended
by 15 Local Authority officials. During the conference, a wide and in-depth discussion was held
of the procedures suggested by me (the author of this research has been a midsize-authority
engineer for the past 22 years). The procedures which include forms were examined, revised and
improved. As the author seeks to maximize the benefits of the conference, the author had several
phone conversations with the representatives coming to the conference. The author coordinated
several different points with them that might waste considerable time at the conference. Thus, the
author brought all participants to uniformity in the database.

Receiving the responses to the questionnaires was carried out using Google Drive, and then
transferred to an Excel spreadsheet for further analysis. The questionnaire was sent to the contact

person using Google Drive, and after receiving the answers, everything was automatically
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processed in Google Drive and the author got the results for each answer in percentages and
numbers. The responses in my interviews with officials of the local authorities were also
transferred to an Excel spreadsheet.

Engineering Project Management in Local Authorities: The engineering project
management process in all local authorities is usually the same. Some of the authorities (small
local authorities) are characterized with a process called "outsourcing”, i.e. transferring the
engineering project management process to an external body which manages (to some extent) the
engineering projects instead of the Local Authority. According to Nolberto Munier “Project
management is a very complex activity involving interacting and dealing with people with
diverse skills, interests, and experience, different activities and lines of work, various trades and
often working for the same project in different places at the same time” [73, p. 5], [129, p. 5, 57].

In "big" local authorities, the entire engineering project management process is done within
the Local Authority. Here, the function is slightly different from medium-sized and small local
authorities since the engineering department is divided into sub-departments: water, electricity,
roads, buildings, safety and more. Each sub-department checks the engineering project in all its
stages - hence the advantage of a big Local Authority over a small authority [10, p. 207].

The Project's Six Stages of Life

The Initiation Stage: This is the stage in which the idea of the project emerges. This stage
examines the problem, the need and the motives to initiate the engineering project. In the
initiation stage, the main objectives are defined in macro-level, technological objectives, and
required schedules that are set with the various stakeholders. This stage tends to be vague but at
its end answers are received to questions such as: Who are the users? What is the need? What are
the objectives? What is the execution process? What is the solution required? Who are the
stakeholders? etc. Helpful information at this stage is historical information, basic assumptions,
organizational policies and more. The products of this stage are the decision on the
commencement of the project, a document of preliminary project contents (program), and the
appointment of a project manager. A mistake in the definition of the project, at this stage, will
lead to the likely failure of the project. According to Nolberto Munier “risk management should
be considered well in advance of the project, when it still is in the initiation stage” [73, p. 82].

The planning stage is the most significant stage in the project. Successful planning is likely
to lead to success in achieving project targets, user satisfaction, meeting deadlines, quality
compliance and more. This stage begins during the initiation stage and ends towards the end of

the project. One must be sure to complete the required planning and not to rush (skip this stage
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will lead to failure in execution). According to Nolberto Munier “the planning stage of the ‘costs
to develop a project’, which is an essential step to further prepare and maintain the project
budget baseline or ‘Budgeting” [73, p. 173]. This stage includes the forming of many work
plans. It is recommended to have plans for the following subjects:
o Planning work content, both high-level planning and detailed planning (low-level) of work
packages in the project, dividing responsibility and how to update regarding changes.
o Planning schedules, tasks, order of tasks, time per task, dependents, constraints and a
critical path.
o Cost Planning - preparing a budget plan and financial estimates.
o Product/ service quality planning and how to ensure the desired quality is received.
0 HR staffing plan - building a winning team that will lead the project to its successful
conclusion.
o Communication planning - keep in mind that communication is the glue that binds all

parties to collaborative work [119, p. 467].

o Risk management - risk identification, risk assessment of total probability and effect, a
decision as to what to treat and how.

o Procurement planning - to purchase or to produce? Who will be the contractor? Closing
contracts and more.

o Integration planning - how the project will actually be managed and how the parts are
connected to each other.

o Appropriate budget raising (usually from various government offices).

The Execution Stage: This is the most expensive stage of the project. It includes the
operation of people and different resources according to the set work plans. At this stage,
supervision is performed (planning versus actual performance) and, as a result, there may be a
request for a change in content, schedules, costs and other factors. In this stage, much
communication is distributed between the various parties, contracts and subcontractors are
activated in order to achieve the different objectives [158, p. 32-37]. This stage begins around the
beginning of planning and ends with the closing stage of the project. At this stage, the project's
actual products are delivered [119, p. 467]. According to Nolberto Munier “In general the project
manager is responsible for the whole lifecycle of the project, that is from inception to finish,
including the warranty period. Normally reporting to him is a construction manager, who is

responsible for the construction or execution stage” [73, p. 85].
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Monitoring and Controlling Stage: This stage provides feedback to the integration of all
parts and testing that the contents have been completed and in the required quality,
observation/supervision of the schedule, costs, resource management and personnel, reporting to
stakeholders, observation/supervision of contractors and contracts and risk management. The
goal is to sample performance at all times and, if there is a deviation, to perform repairs in time.
According to Nolberto Munier “Just by planning how to deal with risk is not enough. Naturally,
doing a real effort during the risk planning stage will increase the probability of project success,
but since risks evolve during the project lifecycle, it is necessary to exert monitoring and control
including forecasting risks when the project is underway. However, if these actions are not
performed seriously, the project might still fail” [73, p. 85].

Project Closing Stage: This is the last and final stage. It includes the completion of the
project and the closure of the relevant legal contracts. The stage ends with a tour of project
delivery, with the participation of the users. According to Nolberto Munier “Even when the
project is finished, at least physically, its closing is important; everything must be neatly ‘tied-
up"” [73, p. 243].

Operation and Maintenance Stage: This stage begins from the day the project is
transferred from the contractor to the Local Authority and to the users. At this stage, the
engineering project is activated, defects are located and fixed. According to Nolberto Munier
“Establish a company at a destination for import, packing, distribution and hiring employees.
Find out about regulations regarding minimum wages and salaries, as well as taxes withheld”
[73, p. 63].

In section 2.3, the indexes of rate of success of engineering projects were isolated, which
are: length of implementation, cultural changes, behavior and difficulties, amount of procedures,
improvement in performance of Authority, reduction in number of complaints, improvement in
performance of projects as well as recommendations and satisfaction. Additionally, a weight was
set for each rate of success between 10 and 20%.

As found, the most effective factors in success of total quality management system were
set: involvement of management, employee instruction, internal motives of employees, quality
manager, deadline or planning of timetables, and for each factor, a weight is received in
implementation of a quality system in Local Authority [78, p. 5].

Definitions and differences between construction inspector/supervisor and the project
manager: The role of the construction supervisor is to check that the suitability of the

construction to the plans, to confirm the quality of the work performance, the use materials in
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accordance to the construction plan, and to make sure the construction is according to standards
and laws. Another role of the inspector is to ensure that the interest of the client is strictly
preserved and that problems arising are resolved in a professional manner appropriate to his
client. In summary, the main services of the construction supervisor are:

0 Accurate examination of estimating material quantities, for price quotes.

0 Supervising the selection of contractors and professionals.

o Close supervision of construction works and construction materials.

The project manager, the one with the professional knowledge as a construction person, is
responsible for managing schedules, mediation and coordination between the different
contractors, the developer and planning and construction authorities. He is the central axis
through which arising problems and various data are transferred. His role is to make decisions
that would bring the project to a close on time and according to budget plans.

Some of the roles of a construction project manager [116, p. 3]:
o Construction project management from planning to completion.
Being the link between the planners/designers and the various professionals and contractors.
Assistance in the negotiations with contractors.
Close monitoring of all the construction work.

Setting priorities for the execution of the work.

©O O O o o

Coordination of schedules among the many bodies involved in construction: different

professionals, contractors, construction material suppliers, etc.

o

Examination of the construction site organization.
o Documentation and photographing of activities conducted on the site.

In the author’s opinion, countries of the world have begun to develop changes in the
standard and quality of 1SO-9000 series, especially countries in Europe, whereas Middle Eastern
countries are in need of incorporating this. Although many countries have yet to incorporate
these standards into their workplace environments, the countries who have this as part of their
lifestyle are successful in this manner. The author is a strong believer that in time, all the
countries of the world will have the high quality which is present in the 1ISO-9000 series and that
there should be an increased number of local authorities and municipalities who have high
standard qualities. Israel considers itself advanced, such as the demeanor of a European nation,

however there is much room for advancement necessary.
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2.2. The summarization and analyzation of the Questionnaires, Interviews and Conference

Schlickman, Jay: “As a result, the author requires an increased level of complexity beyond
what the author would normally consider. In fact, this book’s longest text concerns the design of
the manual. Such complexity requires increased employee training in documentation structure
and usage. The author will assume that the organization is committed to this relatively high level
of employee training and has either already mastered or plans to master this art. Unfortunately,
the manual’s dominant position in the QMS structure has not been supplemented by explanations
that permit the rapid development of effective manuals. It is important that the author first deal
with the quality manual controversy as a way to understand how to resolve the issue [89, p. 50].

In this chapter 2.2., the results of the questionnaires and interviews are presented, and at
the end of the chapter results and analysis of the extent of success in managing engineering
projects in local authorities.

Results of Interviews, Questionnaires and the Workshop: Here The author needs to analyze
how the author got to the Quality Guide. First The author needs to explain what the procedures
give us; so how did the author get to the procedures?

Findings of the Interviews and Questionnaires and their Analysis: 40 senior officials in
engineering departments responded to our questionnaire, which as noted earlier was emailed via
Google Drive. These included 15 senior officials from large local authorities whose residents
numbered over 25,000, and 25 senior officials from local authorities each with a number of
residents less than that. Please refer to the summary table for local authorities which took part in
the poll.

Number of Workers in Engineering Departments in Local Authorities: Table 2.3.
below summarize the responses of the senior officials in the local authorities who participated in
the questionnaire, along with the number of workers in the engineering departments — question
number 2 (Appendix 3.1.).
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Table 2.3. Characteristics of Local Authorities in the Study

Description Number Workers in Engineering Department
Large — more than 25,000 15 1 Local Authority: 1 to 3 workers
residents 3 local authorities: 4 to 10 workers

6 local authorities: more than 10 workers

Medium — between 10,000 and 15 4 local authorities: 1 worker

25,000 residents 7 local authorities: 2 to 3 workers

3 local authorities: 4 to 10 workers

1 Local Authority: more than 10 workers

Small — between 5,000 and 9 2 local authorities: 1 worker
10,000 residents 6 local authorities: 2 to 3 workers
1 Local Authority: 3 to 10 workers

Very small — less than 5,000 1 1 Local Authority: 1 worker
residents

Source: Author’s research specialized for the thesis

The above table clearly shows that there is a correlation between the number of workers in
the engineering departments and the number of residents in each Local Authority. The bigger the
number of residents in a Local Authority, the more workers it employs. This phenomenon is
determined by the Ministry of the Interior, which authorizes the necessary jobs in accordance
with the size of the Local Authority. Human resources management has been defined as “the
science and the practice that deals with the nature of the employment relationship and all of the
decisions, actions and issues that relate to that relationship” [95, web set].

Benefits of the Correlation between Number of Residents and Authority Size

The workers will have experience managing engineering projects, and the ability to cope
with any problem in the future. The worker gains experience and is able to contribute to the
system. Further, the Head of the authority has the capacity to attract “loyal” workers down the
road, which loyalty, from my personal experience, is able to move issues inside the authority
during the tenure of the current head of the authority [119, p. 469].

Drawbacks of the Correlation between Number of Residents and Authority Size

For workers, with time, there will develop a tendency for boredom, and with no incentives,
the workers will be involved in the day-to-day activities that they perform.

The Engineering Project: An engineering project is defined as “transforming the
environment for the good and the benefit of man” into which many diverse resources are
invested. The number of engineering projects which each authority carries out in a year changes.
The local authorities perform engineering projects in the construction field: schools, clubs,
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auditoriums and the like. The authorities perform infrastructure projects such as: roads, water
and sewer lines, drainage, open spaces and others.

Question number 3 in the questionnaire asked how many engineering projects the authority
performed in a year, and here are the results (Appendix 3.1.):

Table 2.4. Projects in a year in Local Authority

Description Engineering Projects in a Year

Large — more than 25,000 residents 1 Local Authority: up to 10 projects
3 local authorities: 21 to 35 projects
11 local authorities: more than 35 projects

Medium — between 10,000 and 25,000 2 local authorities: up to 10 projects
residents 6 local authorities: 11 to 20 projects
5 local authorities: 21 to 35 projects
1 Local Authority: more than 35 projects

Small — between 5,000 and 10,000 1 Local Authority: up to 10 projects
residents 3 local authorities: 11 to 20 projects
3 local authorities: 21 to 35 projects
1 Local Authority: more than 35 projects

Very small — less than 5,000 residents 1 Local Authority: up to 10 projects

Source: Author’s research specialized for the thesis

A quick examination of the above-noted table, it is possible to see that, here too, there is a
correlation between the population size and the number of projects each authority carries out
annually.

In explanation of the significant deviation in the first line, whereby the large Local
Authority performs up to 10 engineering projects per year, the interviewees clarified that the
Local Authority engaged a financial company to perform engineering projects on its behalf, and
therefore it rarely managed such projects. In addition, some local authorities outsource their
projects to external suppliers and project managers. Other local authorities manage the
engineering projects through the engineering department workers only. In the large local
authorities, there exists a large mechanism that includes, within the engineering departments,
sub-departments as noted in Section 2.

In every Local Authority, there is one authority engineer who has the supreme engineering
authority, in accordance with the Local Authority Law. To quote from the Authority Engineer
Law [36, p. 3]:

o Each authority must have an engineer.

0 The authority engineer is the professional authority in his field.
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Status of Quality Management in the Local Authorities in the Research: Quality
Control, and mainly Quality Review, in the local authorities related to engineering project
management, is performed, for the most part, by the project managers. A small part (in small
local authorities) is performed by the Authority Engineer. In a few cases, the project inspector
performs the quality control function. Quality Control is divided into 3 categories: financial,
schedule, and quality management. The quality control system and quality assurance, intended to
in conforming with the ISO 1SO-9001:2015, is more detailed, more documented, and mainly
more systematic than the traditional quality review used in the engineering departments. Graham
Donaldson: “The Standards in Scotland’s Schools etc. Act 2000 provides a framework for
improvement planning that requires education authorities to set out and report on improvement
objectives related to national priorities and associated measures of performance. Continuous
improvement in education services is central to the work of education authorities. There is a clear
expectation by Scottish Ministers that national priorities will be addressed through agreed local
educational improvement objectives and related targets. To achieve these goals, it is essential for
authorities, educational psychology services, community services and establishments to work
together to achieve these objectives and to raise standards of attainment and achievement within
an innovative culture of support and challenge” [24, p. 5-4].

A question needed to be asked. Did local authorities which took part in the research have
work procedures and checklists which they used for process control and management control of
the engineering project?

It appeared that most local authorities somehow used internal procedures without any
checklists. But to summarize, it can be said that in the local authorities participating in the
research, there was use of various types of procedures and forms. Before establishing any
procedures or an 1ISO-9001:2015, local authorities cannot produce a quality control system, and
obviously not a quality assurance system, organized, documented and systematic.

Since 40 local authorities participated in the research, and considering the fact that in most
local authorities there is not a Quality Guide or certification to 1SO-9001:2015, and since these
40 authorities do have a Quality Guide or 1SO-9000:2015 certification, it can be assumed that
this research represents most local authorities that function under a Quality Guide or have 1SO-
9000:2015 certification.

Incentives to Establish a Quality Guide: The Standards Institution of Israel occasionally

issues publications that encourage local authorities (and various organizations) in general to join
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it and obtain certification to the 1ISO-9001:2015, following which a number of local authorities
were indeed certified to the standard.

Surprisingly however, until today only 10 engineering departments in local authorities in
Israel received certification out of the total 257 potential local authorities. The question that
needs to be asked is why local authorities are not enthusiastic to install and operate a Quality
Management System. Is it budgetary concerns about the money they must invest, or the
uncertainty about the applicability of this standard?

When asking local authorities about what motivates them to join a quality management
system, these were the answers received:

a. Recognition that the standard will be obligatory sometime in the future,

b. Cost reduction as a result of improving processes,

c. Improved quality management of engineering projects,

d. Reputation and image only, and

e. Order, organization, method institutionalization, etc.

The following table summarizes the motives received.

Table 2.5. Motivations for Implementation of 1SO-9001:2015 Quality Guide

No Motivation Primary One of the
Motivation Motivations

1 The standard will be obligatory in the future 30% 30%

2 Cost reduction as a result of improving processes 45% 85%

3 Improved quality management of engineering 10% 750

projects
4 Reputation and image only 5% 20%
5 Order, organization, method institutionalization 10% 9506

etc.

Source: Author’s research specialized for the thesis

As the table shows, the motivation which received the highest responses from interviewees
as the Primary Motivation (about 45%) was “cost reduction as a result of improving processes”.
In addition, it can be seen that about 30% of interviewees indicated that “recognition that the
standard will be obligatory sometime in the future” received higher priority than the other
motivations: improved quality management of engineering projects; reputation and image only;

and order, organization, method institutionalization etc.
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Summary: It can be said that there are motivations amongst the local authorities to
implement the 1SO-9001:2015, or some other quality management guide, combined with other
motivations stemming from a will to improve management quality, which leads to the following
question. With all the aforementioned motivations for local authorities to implement a quality
guide, does the type of the motivation affect the success of implementing the 1ISO-9001:2015?

Examining Alternatives to Quality Systems in Local Authorities: Examining serious
alternatives to quality systems was not done by most local authorities. A small number of local
authorities promoted, initiated and improved some quality management systems. Only 10 were
certified, and most local authorities still operate an independent quality management system
which gets improved from time to time. Most local authorities did not examine additional
alternatives, but chose to regard the procedures they had prepared as the only alternative to the
implementation of a quality system in their localities. The author can consider three parameters
in the design of individual positions in the organization: the specialization of the job, the
formalization of behavior in carrying it out, and the training and indoctrination it requires [69, p.
69].

Having noted that, local authorities are correct in that the quality procedures they have
prepared and have been working with for a long time, were formulated and integrated in the best
possible way. Local authorities are not willing to give up what they have already prepared and
for which they have already received relevant approvals, mostly from their legal advisors and
their treasury departments. These procedures served them well and with success in previous
projects.

Still, this attitude points to the lack of scrutiny by those involved in the quality issue, and
to external incentives for implementing a quality guide whatsoever. When Local Authority
engineers were asked if they thought there was another way to introduce a quality system to their
respective authorities, only two engineers answered positively.

Duration of Implementing a Quality Guide: The duration of implementing a quality
guide carried significant importance. Authority engineers need to know how long this process
will take. Uncertainty about this matter could alarm engineers about introducing such a process.
Since this in particular involves expenditures and the time of various elements, it is worthwhile
to be ready in advance. It is difficult to definitively determine the duration of the process as it is
an ongoing process: in every new project, the process has to be implemented anew, endless
changes must be made to procedures and checklists, training needs to be provided every time and

much more.
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Despite this, it is possible to define two main periods in this process, which are: the
implementation process from the decision point to the certification, and the ongoing operation of
the quality guide from the moment of receiving the certification. During the first period, more
resources are invested and the main effort is spent [119, p. 470]. Whereas after the certification,
the resources are reduced to only those needed for the ongoing operation.

Table 2.6. Duration of 1SO-9001:2015 Implementation from Decision until Certification

Average Up to 6 months Between 7 and 12 months More than 12 months

9 months 4 local authorities 8 local authorities 3 Local Authority

Source: Author’s research specialized for the thesis

The average duration of the implementation process is 9 months, from the decision
moment until receiving certification, as can be seen from the table, with 4 local authorities
receiving certification in 6 months. These authorities were ones with existing experience with
local (own) processes which they prepared before the certification process [119, p. 469].

In order to check what the actual desired length of time is to implement the ISO-
9001:2015, it was requested that quality managers provide their opinion about the length of the
process in their local authorities from the decision point until implementation, and on to
certification. Most quality managers believed that the implementation time was reasonable in
their respective authorities. Regarding explaining why the implementation process took too long,
there were varied responses: the quality manager was replaced, the head of the Local Authority
did not agree to some decisions, and other responses related to resources, such as time and
budget.

Summary: 1. The duration of the implantation process is not the most important
component. There is a need to ensure that the quality guide and the standard are appropriate and
address the Local Authority’s needs. Shortening the implementation time does not necessarily
produce successful results. 2. About 50% of the local authorities set a duration target of 8
months, and it was as such; they stuck to their target and actually achieved it.

Parties Involved in the Implementation: Quality Manager: The quality manager is the
axis around which moves the entire implementation process, and as noted in Part 1, section 1.1.,
in the Quality Management Stage. Many authorities were delayed in the implementation process
as a result of the quality manager’s lack of time. In general, local authorities do not have quality
managers, as the research revealed. When they do exist, these managers undertake many

additional roles.
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Table 2.7. Quality Managers (QM) in Local Authorities

Number of Local Authorities Position Type Local Authorities with QM
25 Full-time 15
35 Part-time 8
180 None 0

Source: Author’s research specialized for the thesis

It should be noted that, in most cases, the quality manager holds an engineering degree or
is the authority’s engineer, which indicates that the quality issue is closely-related to the
management process of the engineering project. It is also possible to note that whenever the
quality manager is an engineer, the implementation process moves faster and its target is met
quicker.

External Parties: Most local authorities are assisted in performing their services by
external consultants. The specialization of such consulting outfits encouraged a number of local
authorities to enter this process. This however, does not necessarily accelerate the certification
process or guarantee its success.

At the 10 local authorities with certification, the external consultants continued to partner
with (accompany) the Local Authority, even after achieving certification. In this capacity, the
consultant had the responsibility to assist with, maintain, and inspect the quality system. This is
manifested in writing new procedures and updating existing ones, and in reviews and more. The
consultant functions as a subcontractor to the Local Authority, which arrangement is necessitated
by the unavailability of the quality manager or the authority engineer, owing to lack of time.

Internal Parties Involved in the Implementation Process: The ongoing operation of the
quality assurance system requires the involvement of many parties within the authority.
However, the process of writing procedures required very little involvement from internal
parties. The quality manager, as stated, leads the process in the Local Authority, but the initiative
for that comes generally from the authority’s management: the head, the treasurer and the

general manager of the authority.
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Table 2.8. Involvement (%) of Internal Parties in the Implementation Process

Head Treasurer General Manager / Engineer
Secretary
Local Authorities with 0 0 0 0
Full Certification (L0) 25% % 20% 50%
Local Authorities with 0 0 0 0
Partial Procedures (8) 15% 5% 30% 60%

Source: Author’s research specialized for the thesis

Writing procedures are performed, in general, by the quality manager along with the
external consultant, and of course the authority’s engineer, in addition to the project managers
and senior officials in the Local Authority.

Summary: To summarize, it can be said that procedure writing is done by the quality
manager and sometimes in cooperation with the authority’s engineer. In most cases where there
is not a steering committee, the quality manager leads the process.

Preparation of the procedures, which is a significant part in designing the quality system,
involved the quality manager, authority engineer and project managers. The head of the authority
is content with providing feedback and approval. Feedback from additional officials is provided
in many cases after the fact, in other words, after the procedures and checklists are written — in
the implementation stage. the cost paid by the project owner for the pre-construction,
construction, maintenance, operation and end of life. The cost of pre-construction includes
survey, planning and designing [159, p. 155].

Difficulties in the Implementation Process

Major Difficulties in the Implementation Process: The implementation of a quality
guide is often accompanied by difficulties and resistance from many parties. Quality managers
responded that, for the most part, it was a request from upper management that resulted in these
procedures. Others indicated that it was good that there was debate about every procedure and
section. A large number of the changes involved some procedures that were canceled and
replaced out of concern they would create problems in the long run. Some managers started
small with minimum inspections and reviews, and with time, expanded these inspections and
reviews. Other managers indicated that the standard is not suitable for engineering departments
in local authorities, and that it was difficult to apply it for managing engineering projects.
Another problem was the existing procedures themselves. Some partners in the engineering

projects have already prepared procedures and forms, and have an interest in applying the
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material they prepared in the Local Authority, thus the problem of coordination between various
procedures.

Resistance to Implementing a Quality Guide: Employers, which are providers of work,
are usually differentiated in industrial relations systems depending upon whether they are in the
private or the public sector. Historically, trade unionism and collective bargaining developed first
in the private sector, but in recent years these phenomena have spread to many public sector
settings as well [95, p. 1], [45, p. 6]. One of the most problematic issues in organizational
changes is resistance to change. This issue was widely reviewed in the research literature.
Humans by their nature need a sense of security. Stability and maintaining the status quo
contribute, often in a misleading manner, to such a sense. Therefore, organizational changes
create resistance, which finds expression in active ways, in protest and direct confrontation,
and/or in lack of cooperation.

Implementing a quality guide in the engineering departments also produces resistance. In
the research, an attempt was made to map the major objectors, the level of objection, the major
reasons for the objection and ways to deal with them.

The Various Forms of Resistance: Resistance to establishing a quality guide of any type
is expressed through protest or non-performance of procedures. Almost all quality managers
indicated that the resistance issue was the main difficulty to establishing a quality guide, with
resistance taking the following forms, as the managers noted:

0 There was no reporting on incompatibility issues,

o Service suppliers did not collaborate [120, p. 51],

0 There was a conceptual difficulty to always go from the office to the site with checklist
paperwork,

Process control was not performed as required,
Forms were filled out in a retroactive manner,

There was a problem of not completing forms,

o O o o

Workers and officers claimed the system was not applicable and not suitable for the
engineering branch,

o0 Project managers and supervisors requested instructions.

Main Opponents to Change: Table 2.9. Presents the distribution of resistance by group.
The questionnaire had a question about who in the engineering department objected to quality

procedures. The responses revealed a number of opponents as shown in the table below.
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Table 2.9. Distribution of Resistance by Group in Engineering Departments

Opposing Inspectors / Project Consultants &
Group Workers Planners Managers Other
% in 0, 0, 0, 0,
Authorities 40% 20% 30% 10%

Source: Author’s research. [169, p. 113]

Resistance from engineering department workers is almost self-explanatory. This owes to
the fact that these department workers are the primary bearers of the workload related to
implementation. Inspectors and project planners come next in this regard as they are the
secondary bearers of the workload. In a conversation, one authority engineer noted that one
planner quit the project upon knowing that the quality guide would obligate him to meet the
authority’s schedules. Further, a number of planners requested that the quality procedures of the
authority matched the planner’s quality procedures.

Looking into the objectors’ experience, it became clear that it carries significant weight, as
demonstrated in the pursuant table showing breakdown in percentages of the resistance
component by experience in the authority [119, p. 469].

Table 2.10. Distribution of Resistance by Group in Engineering Departments

Resistance Group Yes No
Resistance percentage of workers / managers with experience 77% 23%
Resistance percentage of workers / managers without experience 54% 46%

Source: Author’s research. [169, p. 113]

From the table, it can be seen that the resistance of experienced workers or managers is
much higher than that of inexperienced workers or managers. The reason for this is clear;
experienced workers or managers have the power to object. Inexperienced workers or managers
simply want to integrate and perform what is required from them, as they are interested in
satisfying their supervisors else they get fired [119, p. 469].

Resistance to procedures becomes evident in non-cooperation, which is their main form of
objection to the implementation of a quality guide. The various suppliers object to the quality
procedures, as stated earlier, since they have their own internal procedures, and the quality

procedures of the authority impose an additional burden on the supplier.
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Reasons for the Resistance of Using the New Quality Management System and Ways to

Deal with Them

In interviews with authority engineers, and in response to an open question, they provided

the following as reasons for resistance, along with ways to deal with these reasons.

First the reasons:

(0]

o O o o

o

Non-involvement in writing procedures results in more objection,
A conceptual difficulty in making the documentation turnaround,
Laziness,

Old habits,

Fear of bureaucracy, and

Change itself produces objection.

Now the ways to deal with them:

o Much more involvement in procedure writing by those in the project management process,

Pressure and enforcement by the management,

0
o Creating a healthy competitive atmosphere,
0

Changing and canceling procedures accordance to the requirements and feedback from the

site,

(@)

Clear definition in contracts that the various contractors must have accreditation, and

o Writing concise procedures that are easy to apply.

Two tables follow, one providing a summary of the reasons for resistance and the other of

ways to deal with them.

Table 2.11. Reasons for Resistance

Item Reason Workers | Managers | Inspectors/ | Planner
Suppliers S
a. Status and power 20% 35% 10% 30%
b. L?]Z?]Iggy, do not believe in 3504 330 2504 31%
C. Not _understandlng the process 5504 7904 66% 15%
and its results
d. Fear of not being up to the task 56% 26% 44% 65%
e. Other 10% 15% 22% 20%

Source: Author’s research. [169, p. 114]

77




It is discernible from examining the above table for resistance reasons that “not
understanding the process and its results” is the central component for objection. Workers,
project managers and also planners indicated this in high numbers. In addition, the “fear of not
being up to the task™ and the pursuant reviews was another motivation for resistance. Planners
fear they will not receive additional work, while workers and project managers fear they will be
reprimanded.

The “status and power” component received low results, which in the author’s opinion, is
not accurate. It is possible that they did not emphasize this so that it does not appear as
“capitulation” on their part [12, p. 153].

Table 2.12. Ways to Deal with Resistance

Item Way Workers Managers | Inspectors / Planners
Suppliers

a | Guidanceand 90% 85% 80% 60%
explanation

b. I_Dart|C|pat|on and 80% 20% 80% 65%
involvement

C. Pro_wdlng support and 65% 45% 2504 27%
assistance

g, | Pressureand 40% 20% 46% 40%
enforcement

e. Other 5% 14% 25% 22%

Source: Author’s research. [169, p. 114]

It is evident that dealing with resistance through “guidance and explanation” greatly
softens the resistance. Authority engineers and quality managers responded in high percentages
that guidance and explanation resolves a large portion of the resistance, and that is what they
plan to do. In second place came “participation and involvement”. The workers screamed “give
us pride”, and rightfully so, after all, as noted in the literature survey, the involvement of the
workers in procedure preparation has significant weight. Here too, “pressure and enforcement”
were not a solution to soften resistance, but in fact led to implementation failure of the quality
guide at the local authorities. In another research by Donaldson Gay [24, p. 35]: “Staff are highly
motivated, meaningfully involved in the development of the service and enjoy a high level of
professional satisfaction. Staff are well prepared for future leadership responsibilities through

their involvement in secondments, projects and programmers. They have good opportunities for
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career development and access to a clearly understood continuing professional development
(CPD) programmer. They consider that the opportunities for development support their
performance effectively and contribute to developing their professional competence. Staff report
positively about the quality of support provided by central services and external agencies. Staff
are confident in their ability to carry out their duties and engage in effective teamwork at all
levels. They are deployed appropriately and feel engaged and valued within the authority”.

Summary: The above two tables show that non-involvement of the workers and managers
in the implementation process brings about resistance to working under the guide. It was
preferred to involve them in the guide preparation and of course in the guide implementation.
Guidance and involvement are the solution to softening resistance to the quality guide [119, p.
470].

Main Difficulties in Working to a Quality Guide: A quality guide is based on
procedures, and work according to procedures requires a change in working patterns and
expertise in a new area. Interviewees were asked if there were difficulties in working to
procedures and if so, what they were [107, p. 47].

Another question was who, outside of engineering department workers and managers,
resisted procedures. Interviews aimed to answer who these were and why they resisted.

Most local authorities indicated that it was indeed difficult to work according to
procedures, the main claim being time consumption and difficulty handling paperwork. In other
words, the essence of working with procedures and the essence of working with a quality guide
are onerous. The quality system includes about 50 primary forms, and about another 20
secondary forms. As well, there are about 30 internal procedures and on average another 15
procedures for projects. Further, there are checklists and inspection forms, which add significant
work for the staff. The table below details the number of authorities which pointed out
difficulties whatsoever in working with a quality guide.

Table 2.13. Authorities and Difficulties Working with a Quality System

Minor Partial Many Too
Difficulties Difficulties Difficulties Difficult

Local Authorities with Full
Certification (10)

Local Authorities with

Partial Procedures (8) 4 2 2 0

Source: Author’s research. [169, p. 115]
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According to the table, most authorities have difficulty working with a quality guide.
Although only 3 authorities noted the difficulties as minor, checking another response about the
extent of using the quality guide, it was revealed that 2 local authorities used the procedures very
little. Therefore, these local authorities either chose to use those procedures applicable to them,

leaving the ones not applicable, or they used the procedures whenever it suited them.

Table 2.14. Combination of Difficulties Working with a Quality System
with Frequency of Use

Minor Partial Many Too
Difficulties Difficulties Difficulties Difficult

Difficulty Working

with Procedures 3 6 8 6
Frequency of Using . Individual
Procedures Daily Weekly Monthly projects

Source: Author’s research. [169, p. 115]

The distribution of responses is particularly interesting. When the frequency of using
procedures increased, the degree of difficulty grew. It can be summarized that working with a
quality guide in local authorities is particularly difficult.

Who Generally Resists Working to a Quality Guide in Local Authorities: Questions 16
and 19, which have been formulated after discussion with colleagues at local authorities,
Questions (16), “Who interferes in the quality management model and can influence and change
it?” and question (19) "Who are the ones who object to applying the quality management
model?” to senior officers.

Table 2.15. Who Resists Working with a Quality System

Answers to Department Awuglﬁgrtg Consultants ) i
Question 19 Managers (2) ) (4)

Answers to Authority g flfei(étigcljs Suppliers Treasury D&gﬁgﬂigt
Question 16 Heads (4) ) ) (8) (4)9

Source: Author’s research. [169, p. 116]
Analyzing this table, it is clear that there is resistance to work to a quality guide among the
workers of the local authorities. Among the lower ranks, 8 authority workers (in various

departments) answered that Local Authority workers resisted the quality guide of the engineering
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department, while 4 answered that it was actually the consultants of the authorities who resisted
the Local Authority’s quality guide. However, in the second row, it is revealed that there is
resistance even among the senior ranks to the quality guide of the engineering department. 8
interviewees indicated that it was the treasury department that was the worst offender with
respect to the quality guide of the engineering department, while 4 indicated that actually it was
the head of the authority who resisted. It is not clear why the authority’s treasury would resist
and attempt to interfere with the engineering department doing its job as this department requires
it to work. Is there something not clear to the engineering department, possibly budget approvals
and reporting to the various government offices providing funding? In Depth clarifications
during interviews show that there indeed is something to say about the treasury department, and
every time it is something new. Once they claimed that a project needed to be done this way and
not like the previous project. They attribute the answers and connect the new requirements to an
external policy, which is not related to the authority itself but to the body to which the reports
will eventually be submitted [68, p.1].

In addition to this, elected officials and the authority head intervene in the work of the
engineering department, and here too, there was an explanation for why they do. The answer was
“politics”, as elected officials and the authority head want to please their voters and associates —
a purely political commitment that has no place in quality procedures.

Summary: To summarize this section, there is no lack of problems to implement quality
guides in local governments, both internal (engineering department disgruntled workers because
of the extra work) and external (elected officials, treasury department for various reasons).

Main Problems in Working to a Quality Guide: In addition to basic difficulties
stemming from changes to the work schedule brought about by the activation of the quality
management system, there are also problems, part of them specific to the quality guide itself, and
part likely applicable to any quality management system [28, p. 14].

In 10 local authorities, interviewees claimed that it was “difficult to work by dictation from
above”. Project managers and field staff are used to independence in their work, and to relative
freedom in their considerations and resultant decisions. Work procedures dictate a manner of
operation for different activities, which naturally varies from project to project. For the sake of
quality and also uniformity, quality procedures mandate uniform work for all projects.
Furthermore, the management team has to perform activities that it did not before, also by
dictation from above. The claim of “dictation from above” can be overcome through involving

the management staff in procedure writing [62, p. 49].
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Another claim that came up in interviewee responses was it was difficult to implement the
quality guide to a project in its startup stages. In most cases, the quality guide is implemented in
its advanced stages, at which time the problem arises in applying the quality guide to the phases
already performed. A decision must be made which parts of the guide to apply retroactively and
which to apply from this phase onward.

The concepts of the quality guide are taken from the quality terminology, and many times
these concepts are not understood. At times, a word has one meaning with respect to quality and
another with respect to management of construction projects. For example, the word
“exceptions” in connection to quality means deficiencies and performance discrepancies, while
in construction project management it means extra work that was included in the original
contract. In order to solve this problem, if only partially, and if interested, is to assign to one
concept two names: one name according to the quality terminology and another name in brackets
that applies to the terminology of construction project management [3, p. 39].

Yet another problem, probably the most difficult, is the lack of perseverance.
Implementing a quality guide must become a thing of habit. Many local authorities prepare
quality guides and some of them receive certification with relative ease after that. When lack of
implementing the guide is encountered during simple reviews, authorities noted that they
(meaning other local authorities of course) perform only the necessary minimum to maintain
certification.

Change in the Client's’ Positions (Users of the Engineering Project): The wide public,
referred to below as clients, is the user of the engineering projects. These are the principals,
teachers and students in the case of a school construction project, youth in the case of a youth
club, seniors in the case of day centers for seniors, and so on, for whom the engineering project
is carried out. Local authorities that applied the quality guide significantly improved the
connection with the clients, who were invited to meetings and turnover tours. They were pleased
and offered words of compliment and support upon first use. This successful result followed the
improving of quality in all that is related to managing the quality management system [134, p.
11], [133, web set].

The number of complaints was relatively small, and when they occurred, they were in non-
material issues. A large part of complaints was resolved during the implementation process,
without waiting for construction completion and the beginning of use. Clients were involved in

the management process [119, p. 470], Planning and even construction. They were able to
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complain in real time, since they were involved all the way, and participated in meetings both in
the authority’s offices and on the site itself.

In one case, a kindergarten teacher noted during performance the lack of a water tap in the
playground, and requested its inclusion. During the turn-over tour, the water tap was found to be
ready for use. Consider what would have been required to do had the teacher not noted the
missing water tap. Interlocking stones would have had to be dismantled, the wall chiseled, and a
water tap installed. This would have cost much money, required performing work in an occupied
building, and of course the wall and stone finishing would not have been clean and uniform.

In another case, the manager of a seniors’ day center requested, during the planning phase,
the installation of low water taps with a drainage network and seating chairs. The request was
made because Muslims needed to wash their faces, hands and feet before prayer. In this case too,
the request was handled in real time during planning.

Main Shortcomings of Quality Guides: For the sake of balance, and to complete the
picture, interviewed quality managers and authority engineers were asked what the quality guide
lacked and what harm it caused to the engineering department. Most quality managers and
authority engineers replied that there was no harm from the implementation of the quality guide.
The answers are summarized in the table below.

Table 2.16. Opinions of Quality Managers and Authority Engineers on Shortcomings

No Time Small
Harm Consuming Problems
Number of Quality Managers and Local
. : 28 8 4
Authority Engineers

Source: Author’s research specialized for the thesis

As can be seen from the table, the majority of Local Authority engineers and quality
managers responded that the quality guide was not harmful, and that they thought it would do
them good. Only 8 responded that the quality guide was time-consuming, and that it obligated
them to spend one hour more on project management than they would have with the quality
guide. Four (4) responded that the quality guide was liable to produce a situation of “small
heads*, meaning people will do what the guide and procedures require without engaging their
minds (heads) about the intentions within both.

When project managers, inspectors and planners were asked about the shortcomings of the
quality guide, the answers were different from those of quality managers and authority engineers.
Their answers are in the next table.
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Table 2.17. Responses of Project Managers, Inspectors & Planners on Shortcomings

No Extra Paperwork Confus Adds
Harm or Time ing Unwarranted
Consuming Layer
Secon_d Line 29 10 9 9
Interviewees

Source: Author’s research specialized for the thesis

Although most interviewees responded that there was no harm from the implementation of
a quality guide, others noted that there was harm. 10 answered that the quality guide added extra
paperwork or was time consuming 2 claimed that this created mind confusion, and 2 indicated
that the guide added an unwarranted layer, which was similar to the “small head” claim by 4
quality managers and authority engineers.

Additional Claims: Additional claims and other answers were isolated. Someone
indicated that the guide was not applicable to the construction industry, another noted that the
guides neutralized independent thought, and yet another indicated that the guide helped little as it
was implemented by additional sources in the sector. Lastly, someone indicated that he did not
believe in the guide or in the 1SO-9000 series, claiming that the standard was too general and
generic, and that everyone could do with it as he/she pleased. The standard was not similar for
example to Standard 466 — Constitution of Concrete in any shape or form.

Benefits of Implementing a Quality Guide
Expected Benefits: The table below summarizes the answers regarding the main expected

benefit from applying quality guides in the local authorities.

Table 2.18. Main Expected Benefits from Quality Guides

Questi Benefit Maximum Partial Little Almost
on Benefit Benefit Benefit no
Benefit
11 General benefit 22 13 3 1
12 Saving time 21 14 3 1
13 Saving public money 23 14 2 1
12 + Saw_ng time & 43 28 5 2
13 public money

Source: Author’s research specialized for the thesis
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Interviewees were asked, through questions 11 to 13 in the questionnaire, what were, in
their opinion, the main expected benefit from quality guides for local authorities. Those
answering the question could only choose one answer for every question. The summary of
answers in Table 2.18. show that interviewees pointed out that saving public money (23 out of
40) was at the top of the list, and that money saving was the most important issue for working
with a quality guide. In second place (21 out of 40), they put the issue of saving time in project
management. To conclude regarding the desired benefit in a quality management system, the two
responses lead to a clear and unequivocal answer that 72 out of 80 respondents expect savings in
time and public money. Fewer respondents thought that quality guides brought no benefit to the
authority.

It is interesting to find out that the interviewees believe in that, and this is good for the
quality management system. This authenticates the theories which Deming and Juran, quality
experts, put forth.

Other Benefits of Quality Guides: There is a special chapter in the 1SO-9001:2015
devoted to “Statistical Techniques”, which requires the establishment and maintenance of
procedures documenting the implementation and control of statistical techniques, to control and
verify the product characteristics and fitness of the procedures. Despite this, only a small part of
local authorities that participated in the study performed statistical analysis geared to improve
various indices, following the implementation of the standard or quality guide. Many authorities
claimed that they still did not have data, since they only recently started learning the process and
data collection. In their opinion, this chapter in the standard was simply unnecessary. Local
authorities that perform statistical analysis document data on the complaints and opinions of the
various project managers, after the completion of any project. “In these days of rapid
development and globalization, projects are being built, handled and executed at a rapid pace.
These projects employ a large workforce and deal with huge amounts of raw material and
money. Maintaining a proper structure and discipline in the management of the project takes a
toll on anyone and it requires professional training [115, p. 42].

Problems, for example, included lack of forms, procedures not matching for all projects
and more. After collecting data, a histogram was created and a Pareto analysis was performed
according to the number and costs of complaints, after which conclusions are drawn. Based on
the conclusions, it was decided, for example, to enable project managers to suggest a pre-
delivery form, and not to work with the final delivery form. As referenced in Part One, in

Procedure Ranking ISO-9000. These forms, or reports are often used as checklists, and can be
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called testing forms. These forms are key for avoiding problems throughout. figure 1.14 is a clear
guide to the importance of forms.

Obviously most local authorities do not function like this, and the acceptable way in most
of them to prevent future complaints is through corrective action. In almost all projects, handling
exceptions is done through corrective actions, only if the complaints are significant or recurrent.
In general, a complaint is resolved through the project management itself.

In spite of this, interviewees were asked to express their opinions about whether the 1SO-
9000 series reduces complaints in the project management process. In order to focus the
question, the interviewees were asked, at the end of managing every engineering project, if in
their opinion the quality management was successful in reducing the number of complaints. And
also, what the impact was of the quality guide on the successful management of the engineering
project about 38% answered that the engineering project success stemmed from managing a
system for quality management, and 43% answered that the success stemmed from the fact that a
quality management system was activated. Local authority engineers and quality managers

answered this question (Number 8), and their responses are found in the following table.

Table 2.19. Impact of Activating a Quality Guides on Engineering

Project Management Success

Percent success of engineering project 75% 50% 25% 5%

Number of interviewees Impact of quality
management system activation on the success of
engineering project management in local
authorities

14 16 7 0

Source: Author’s research specialized for the thesis

There is no doubt that the interviewees were convinced one way or the other that managing
a quality system brings about success in managing engineering projects in the local authorities.
14 out of 40 interviewees responded that the success of engineering projects resulted from
activating a quality system, and that the quality guide contributed about 75% to this success. 16
out of the 40 interviewees thought that activating a quality system contributed about 50% to the
success of engineering projects. Only 7 out of 40 thought that activating a quality system
contributed only 25% to the success, and that there existed other systems which contributed to

the success of engineering projects.
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As well, the number of complaints decreased, and if any, they were simply complaints that
were easily resolved, unlike previous complaints which had no solutions or were particularly
difficult to resolve.

Among the second line interviewees, the project managers, inspectors and planners, there
was greater uncertainty than that among the quality managers or authority engineers. Only 50%
believed that a quality guide decreased costs, and many of them, it actually increased costs. To
explain this justified phenomenon, project managers, inspectors and planners noted that a quality
management system required additional financial and time resources, especially during the initial
stage of establishing the quality management system. They are aware of high expenditures which
are not always obvious to them. It is also possible that project managers, inspectors and planners
refer to the status of their own projects and not to the status of the Local Authority as a whole.

Local authorities indicated that there was a rise in engineering project management costs,
which varied among authorities. In 3 authorities, the implementation was still “limping”, without
success, at least in the meanwhile, to extract the inherent potential in the quality system. On top
of this, in these authorities, many procedures are mainly not properly activated in projects.
Another authority had a documented, methodical and efficient quality control system which
caused additional expenses for a consultant and the Standards Institute. However, in another
authority, the number of complaints significantly decreased, but the dedicated time resources, by
management staff in weekly meetings, during the establishment of the quality system and
procedure writing, in addition to the time regularly invested by project managers, were so high
that they tilted the balance against rather than for the costs.

Quality managers and interviewees, in local authorities with accreditation and in those with
an almost-complete quality guide, were asked about improvement in various indices, following
the implementation of a quality guide or 1ISO-9001:2015. A summary of their responses is in the
following table.

Table 2.20. Improvement in Indices after Implementing 1SO-9001:2015

Improving Improving Improving Improving
Schedule Budget Customer Project
Complianc Complianc Satisfaction Quality
e e Management
Quality Managers 27% 22% 40% -
Project Managers 2504 17% 3306 66%
and others

Source: Author’s research specialized for the thesis
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It can be seen that quality managers think that there was no improvement in meeting
budgets or improvement in time tables. It is worth mentioning that about 50% of quality
managers are new and it can be assumed that their position is caused by inner feelings and not
based on facts. About 50% of the veteran quality managers think that there is a change in
meeting time tables and budgets. Those quality managers have more reliable information.
Meeting time tables exist more in those Local Authorities that operate some sort of a quality
management system. Another component that characterizes the period of current study is the
recession that takes place these days, and it is possible that improvement in meeting time tables
was achieved due to the fact that there is no pressure of managing projects in this period.
Naturally, all that with the addition of application of a real quality system [53, p. 14].

On the other hand, the improvement in executing and managing the engineering projects
receives a high significance for interviewees; about 66% of them think that there is improvement
following an implementation of a quality guide. On the other hand, the interviewed managers
think that improvement in meeting the budgets (17%), stems from the fact that they don't have
the data and that data regarding meeting budgets lies with Authorities' engineers. Same goes
regarding meeting time tables. In another Case in Spanish local authorities: “This study analyzes
efficiency levels in Spanish local governments and their determining factors through the
application of DEA (Data Envelopment Analysis) methodology. It aims to find out to what
extent inefficiency arises from external factors beyond the control of the entity, or on the other
hand, how much it is due to inadequate management of productive resources. The results show
that on the whole, there is still a wide margin within which managers could increase local
government efficiency levels, although it is revealed that a great deal of inefficiency is due to
exogenous factors. It is specifically found that the size of the entity, per capita tax revenue, the
per capita grants or the amount of commercial activity are some of the factors determining local
government inefficiency” [126, web set].

Summary: It can be summed up that managing a quality system does bring a general
improvement in managing engineering projects, especially during the time of delivering the
projects to clients. The complaints are reduced significantly. In addition to a limited
improvement in time tables and in meeting budgets that can be right for some projects and not
for others, because in addition to the many problems that accompany an engineering project, they
do not necessarily come from managing the project itself, but rather, from external matters over
which quality managers or project managers do not have control over. For example, objections of

some of the neighbors close to the project or not getting a construction permit, relating to

88



planning and construction committees, extends the total duration of a project. In one of the
projects there was no proof of ownership of the ground, and in another there was a resistance by
Keren Kayemet Le'lsrael since there were trees on the ground, and the time moved the trees took
about 4 months until it was possible to begin execution. As the process of elaboration continues,
the organization turns increasingly to standardization as a means of coordinating the work of its
operators. The responsibility for much of this standardization falls on a third group, composed of
analysts. Some, such as work study analysts and industrial engineers, concern themselves with
the standardization of work processes; others, such as quality control engineers [69, p. 18].

In two authorities, it was customary to reward project managers for meeting time tables,
and in saving expenses of a project, which encouraged them to meet the time table and to save
expenses of the project. This usually succeeds in most cases as witnessed.

Quoting from words of interviewees who answered that there is benefit from implementing a
quality guide:
o Brings order, helps to manage efficiently, daily planning of tasks.
o Puts order to things, sets priorities for different subjects, follow-up on tests, follow-up on
programs.
Helps to control the papers of the project, organized consultant files.
Organized correspondence assists the convenience of project managers.

Organizes the system.

o O o O

Follow-up on what is done in the field, documenting the works, follow-up on papers,

completely more organized, a more logical management.

o Better follow-up on accounts, the management level has risen, there is uniformity and it can
be replaced, programs of the project are better as there is a review on them.

o Better order and control, useful to us in planning the stages.

o Order and organizing the test — quality saves time, the follow-up and documentation assist the
work when people are inaccessible, missing, replacing and so forth, orders more organized,
improvement in the communication level.

o Uniform work system to all project managers, uniformity in the systems, possibility for better
communication between different projects.

0 Focuses order and uniformity in the form of inspection, uniformity during the project and
cross-sectional, improves ability to withstand complaints, not knowing how to work before.

0 Assists fine, the change in quality control is not significant, there is more uniformity.

o Uniformity in registering, in reporting, in accounts, deals with subjects that were not handled
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before like: submitting bills, follow-up on tasks, accepting programs.

2.3. The Success Metrics and the Success Factors

Reducing Costs and Complaints and Improving the Product: 9 Authorities’ engineers
indicated that the subject of reducing the number of defects and the reduction of costs as a
benefit of implementing a quality management system, 11 Authorities’ engineers out of the 20
interviewees claim that these subjects were only slightly improved but they think that it will
happen later.

Is Implementation of a Quality Guide Suitable for Managing an Engineering Project?
5 Authorities' engineers claimed that implementation of a quality guide is not effective in
managing a construction project. 8 Authorities' engineers said that efficiency in the field is not
felt, maybe efficiency in papers and in the office is more effective and efficient especially as the
system watches over the Authority. 7 Authorities' engineers claimed that the best efficiency is
reducing complaints of users. This engineer prior to the implementation of the guide used forms
that he took from a friend, therefore, possibly, a change in work patterns in managing
engineering projects is not felt to a large degree.

Reputation: Four Authorities' engineers think that the main benefit from implementing a
quality guide is the reputation of the Authority, that it does indeed manage a quality guide. They
take pride in the fact that the authority is implementing a quality guide in every encounter with a
person in charge. Those two engineers force the contractors and their project managers to work
according to quality regulations of the Authority. One is signing the suppliers on maintaining
quality regulations of the Authority, including future regulations and forms that will exist in the
future figure 2.3. shows 12 Local Authorities' engineers publish that they work with a quality
guide, one even asks others to publish warm greetings regarding receiving the qualification and
working with a quality guide. 4 Local Authorities' engineers claim that there is no connection
between reputation and success of quality guide in Local Authorities [111, p. 60].

Change in Work Pattern Following Implementation of a Quality Guide: As mentioned
above, most of the interviewees indicated organization, control, uniformity, supervision and open
communication as main benefits from implementation of a quality guide. To clarify the practical
meaning of the statement, some examples and clarifications to the subject will be given
henceforth [119, p. 467].

There are three levels of regulations: quality regulations — that are sometimes called

general regulations, execution orders — sometimes called inner regulations, and tagging lists —
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called check forms or "checklists”. This level of regulations exists in Local Authorities as well,
while occasionally there is an inner division of managing orders to various departments of the
Authority.

One of the changes in working style according to the guide is availability of multiple
forms, not just examination forms, to the managing team of a project. In 3 Authorities a booklet
was prepared which gathered all the forms that had to be used. And each time there is a need for
a form, the project manager or the Authority's engineer copies it from the booklet and uses it.

Using the tagging list following implementation of the quality guide is obvious, as quality
control is a main part of the implementation, but other forms are used as well, such as a programs
follow-up form. Program follow-up creates a situation of organizing and order in programs. The
tagging lists put things in order, which is not an optical illusion.

Another example of organization and control that a quality guide creates is a form called
"task list", which is employed in managing building projects. There is a list of tasks that need to
be executed in a project, responsibility, activity and a deadline of each stage.

One of the complicated actions in building projects is dealing with clients' complaints
including describing the defect, the request, date of request and time of its ending. Using an
organized form can be of great benefit in dealing with this action. This reduces malfunctions
significantly.

There is another example present in a number of Local Authorities. A quality manager
prepares a quality program, which he submits to the Authority engineer who uses it in his current
work. In the quality program there is description of the project, of management hierarchy in the
project, detailing of external elements to work with, detailing of steps to be taken, detailing of
the points to examine, and more. This program is of benefit to the Authority engineer as well, by
summarizing important data for him.

Another example that demonstrates the long term benefit from implementation of a quality
guide is management review meetings which take place once in every three or six months, in the
engineering departments in Local Authorities. In management reviews there is an opportunity to
examine recurring malfunctions and to deal with them. In one of the examples, a number of
malfunctions were examined and delineated in the test year as well as a summary of costs
discovered during that year. When management discusses and finds the cost of complaints to be
high, they enforce an immediate handling, and if complaints are compartmented it also knows
where to concentrate effort, and that might be the most important real contribution of the guide.

Costs Involved in Implementation of a Quality Guide: Quality costs in Local
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Authorities is a complicated subject that fits a separate study. In the current study different data
were gathered which can explain what are the different components of maintaining a quality
system based on 1SO-9000 series. It is hard to quantify exactly the total costs of maintaining a
quality system, since it is changing from one Authorities to another, and due to lack of data,
however order of magnitude and estimations can be given regarding this section [70, p. 828].

Costs of Establishing a Quality System Until Qualification: The qualifying factor,
Institute of Standards the other authorizing bodies, collects money for the services it renders. The
cost of initial qualification is estimated between 3,620 and 8,597€.

External Advisor: Every Local Authority that participated in the study was assisted by an
external advisor. The cost of an external advisor changes between one Authority to another, in
accordance with the size of the Authority. The cost of an advisor for establishment of a quality
system only is estimated between 6,335 and 22,625€.

Quality Manager: In big Local Authorities there is full-time quality manager, however in
small Local Authorities the person serving in this position has one additional person in this
position. It is impossible to receive accurate data regarding the time dedicated to the position.
One quality manager claimed that he dedicated about two hours every day to writing regulations,
and once a week met with the advisor. Another manager claimed that he serves a half-time
position in the job and he also dedicates two hours. The current project managers continued their
ongoing work during establishment of the quality system. It can be estimated, therefore, that the
time a quality manager dedicates is 12 months on average. The cost of work hours of a quality
manager is between 19.91 and 40.72€ per hour, depending on his position in the Authority.

The total cost of a quality manager until qualification is estimated between 18,100 and 45,250€.

Steering Team Meetings: Steering team meetings in Local Authorities include, usually,
only the quality manager and the advisor, and costs of their work is to be considered. In big
Local Authorities in addition to those two position holders, usually, project managers, secretaries
and some of the planners or supervisors participate in the steering committee. It is not possible to
supply a specified average number of participants in steering teams, since it varies largely in
Local Authorities. In total, there were 4 Local Authorities with extended steering teams, and the
number of participants in them, in addition to an advisor and a quality manager, was about 7
people. The frequency of meetings of the steering team is between once a month to once in every
3 months. The number of hours dedicated to each meeting was about two. Assuming that only
1/2 of them are getting paid, and assuming that the cost of a working hour is about 40.72€ per

hour, and assuming that the average length of qualification is about one year, the cost of an
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extended steering team is then about 3,620€.

Other Involved Parties in the Implementation Process: Other factors involved in the
implementation process are the Authority engineer and Authority CEO in municipalities, or the
Authority secretary in Local Authorities, usually in supplying feedback and authorization to
procedures [119, p. 470]. Management of the Authority is involved in assisting in formulating
procedures and in supplying feedback; usually, they were not involved in formulating procedures
and in the preparatory stage. There is no data regarding the number of hours of position holders
in the Authority dedicated to establishing a quality system; therefore, it cannot be quantified.

Instructions: The instructions are for all project managers, supervisors, engineering
department employees that work according to a quality guide and go through training on the
subject. On average, there are about 20 employees/engineers that participate in the training.

In total, on average it is about 28 hours of training at the most, and if participants are divided into
two groups, and according to an average cost of 40.72€per hour the cost is about 2,262€.

Office expenses: Implementation of a quality guide includes also office expenses,
involved in working hours invested in printing procedures, paper, copying expenses, etc. This
cost can be estimated between 905 and 4,525€.

At the end of the next chapter, there is a concentration table for costs of a quality guide
until qualification.

Costs of Operating a Quality System after Qualification: The components of cost of
operating a quality system are similar to the components of cost of establishing a quality system.

Quality manager: The quality manager does not end his work upon accepting
qualification for ISO-9000 series. Many activities and a lot of responsibility continue to lie on his
shoulders. He must continue with instructions, and to implement the quality guide while
managing execution of projects. He must also hold internal examinations, maintain regulations,
participate in conferences, participate in board meetings, process data accumulated and more.
The cost of a quality manager after receiving qualification does not change significantly as
compared to the time of establishment of a quality system.

External Advisor: It is worth mentioning that in 4 Local Authorities, the external advisor
continued to accompany the Local Authority, simultaneously to the quality manager of the
Authority, who holding also a different position, dedicates lesser time to the project. According
to a statement of one of the quality managers, the cost of an external advisor in this case is about
a quarter-time position and it can be assumed that the quality manager dedicates extra time for it,

and the total costs do not reach a half-time position at a job.
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External Examinations: An 1SO-9000 series association stamp makes obligatory six-
monthly examinations of the qualifying factor. Those examinations take place in two places, in
the Local Authority offices — in the engineering department and in the construction sites or in the
offices of one of the supervisors, project managers. And sometimes there is a need to repeat
examinations. The cost of such an examination is estimated by quality managers at about 1,086€,
not including the Authority's internal expenses. It would be reasonable that the total cost is
double at least, even when the cost of the quality manager is deducted.

Internal Examinations: The quality manager performs internal examinations. The author
couldn't verify the quantity of internal examinations that Local Authorities perform; therefore,
the author does not have accurate information on their cost. In one Local Authority, internal
examinations exist once in every 6 months, and in another authority once in every 3 months. The
duration of each exam and the factors that participate in it are also unknown, but it does not last
for more than one day.

Instructions: The amount of instructions change from one Authorities to another, in some
authorities every employee receives some sort of a training once in every quarter, in other
Authorities instructions take place once a month and each time there are different participants,
and there are Local Authorities where instructions are irregular. The instructions are estimated at
452€ a month.

Board Meetings: The staff of management of the Authority should have board review
meetings usually once in a quarter, but it is likely to assume that in some Local Authorities
additional meetings take place.

Operating the System by Employees: Big and significant portion of costs of operating a
quality system is the time resource invested by employees in the engineering departments in
Local Authorities, in order to work according to a new instruction, according to the tagging list,
and mainly to deal continuously with the quality control of the product. Most quality managers
that were requested to estimate what is the duration of the time an average worker dedicates to it,
could not quantify it or claimed there is no time added, since employees don't remain longer in
the office and don't receive extra pay.

Office Expenses: The quality system continues to consume lots of paper, and have various
office expenses after qualification is received as well. The expenses are estimated at 452€.

Summary: The costs of establishing a quality system changes drastically from one
Authorities to another, the cost depends upon the investment of time of different factors in the

Authority. It can be said that a datum with the biggest variance is the cost of a quality manager.
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From analysis of the findings thus far, and from analysis of findings in forward contact, it is
revealed that the amount of time a quality manager dedicates and his status realty affect
efficiency and duration of the establishment process and the success from implementing the
standard. Therefore, it is not worthwhile saving on this component of cost.

The cost of a qualifying factor, advisor and a quality manager, in minimal values, are at
about 27,150€ in the smallest Local Authorities, and there are many additional costs. Local
Authorities should think carefully whether to implement the ISO-9000 series for status
improvement and to be proud of the implementation of a quality guide, which may create a
situation of unnecessary overload in paperwork and of consuming a lot of time of current work,
without any real benefit in quality.

As a result, many employees may be frustrated, and after a while, stop operating the
standard almost completely, and eventually, all this may bring about a revocation of the
qualification.

Table 2.21. Initial Implementation Cost of ISO-9000 (Minimal Estimate)

Type of expense Estimation of expense in €
Cost of qualifying factor 6,335€
Cost of external advisor 15,385€
Cost of quality manager 40,725€
Cost of steering team 3,620€
Cost of instruction 2,262€
Office expenses 3,620€
Total initial cost with minimal estimate 71,495€

Source: Author’s research specialized for the thesis

Table 2.22. The Monthly Cost of 1ISO-9000 (Minimal Estimate)

Type of expense Monthly costs estimate in €

Cost of qualifying factor 1,086€

Cost of external advisor In case he is not Authority employee, 905€
Cost of external advisor 905€

External tests 1,086€

Cost of steering team No estimate
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Cost of instruction 452€

Office expenses 452€

Total initial cost with minimal estimate 4,706€

Source: Author’s research specialized for the thesis

Saving Money in Operating the Quality System: In fact, calculation of money saving
upon operating a quality guide was the most difficult part. On one hand, the author investigates
the process of managing an engineering project, and the author does not have clear measures that
can be quantified and evaluate financial savings. Nevertheless, the researcher attempted to think
about what happens when a quality guide is activated in Local Authorities, what are the benefits,
and what is the financial saving between what was done prior to operation of the quality guide
and what is done after operation of the quality guide. The researcher concentrated on two
examples of work that employees in the engineering department Local Authority perform, the
researcher asked his interviewees 5 questions in order to estimate saving of time and from that
the savings after activating a management quality system:

1.  What is the average amount of time (in minutes) until finding a certain project file?

2. What is the average amount of time (in minutes) until you prepare an order to start
working?

3. The researcher also checked the time that passes from acceptance of a new employee until
learning the system of managing engineering projects without operating the quality guide and
after operating the quality guide.

4.  The researcher also asked how many visits a project manager had to make to the field
before activation of the managing quality system and after that. In addition the researcher
asked how issuing of a work order or a request for a certain task was understood by the
department employees or by a provider before activating the managing quality system and
after that.

From the first two questions, the result is that there is an average saving of 5.75 minutes
between what engineering department employees used to perform and what they do perform,
since they perform those actions on number of projects, (by estimation and agreed by most of the
interviewees, they do it 4 times a day, for two employees) and in total, there is a saving of 46
minutes.

Multiplying those minutes by 5 days a week and by 52 weeks in a year The author gets a

total of 11,960 minutes which are about 200 hours and the financial cost of those hours reaches a
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total of 10,000 €.

In addition, according to an average time saving in instructing a new employee and his
acceptance to work, is 34.75 days. This is justified because a new employee has all the written
procedures and forms, and he can read and work, as opposed to an employee that does not have
written material.

Calculating the instruction hours gives about 20% saving in instruction hours (8 hours a
day) which are 55.6 hours for each employee. And in multiplying the total saving in absorption
of a new employee is about 3,200 €.

In addition, the interviewees were asked about frequency of visits to engineering projects,
and they replied that there is a change and a reduction in visits after activation of the
management quality system, indeed there are not many changes but the result is that there is a
saving of 0.65 times of visits to the field.

Table 2.23. Data Concentration

Description of action Cost
Annual saving in case of operating a quality guide 9,320 €
Saving in absorbing a new employee 2,590 €
Saving in visits to the field for each engineering project 0.65 times

Source: Author’s research specialized for the thesis

Other Benefits: In addition to the above, two more parameters that could bring about a
financial saving were examined, which are:

1.  The average difference between understanding of employees and providers for
certain regulations with no mistakes, before and after activating a quality guide, is 11%.
2.  The average difference between satisfaction of various project managers (clients),
before and after activating a quality guide is 12%.

See appendices at the end of the study.

Consequently following subchapter 2.3, the author’s opinion is evident by the research
conducted. The author discussed the successes of the questionnaires, interviews and conferences,
showing that the large Local Authorities, meanwhile the smaller Authorities suffer from the lack
of employees of Local Authority of Engineers, etc. There is also a large resistance for the
implementation of the 1SO-9000, especially with employees who have been in the field for a
long time. Thus, the author strongly believes that the involvement of employees is vital for the

growth and expansion and acceptance of incorporating this quality standard.
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Constructing a Metric of Success: As part of the interviews and questionnaires, many
questions were asked and much data was accumulated about the implementation process of I1SO-
9000 series and its success. In order to examine the correlation between success and various
factors, an index of success was constructed and later, the level of correlation between the
success of different Local Authorities and the activities performed by them was examined [119,
p. 470].

In order to compare between various Local Authorities an index of success is to be
established that is based on an identical foundation of data, therefore the index of success will be
set only for those Local Authorities in which an interview for the quality manager has been held
and at least for interviewees in the field. In total there are only 23 such Local Authorities. While
in one Local Authority the interviews were done in more than one construction project, the index
considered for this Authority is an average between the indexes of various projects.

The index of success has been done on just 20 Authorities out of the 23 qualified Local
Authorities, or those having a nearly complete quality guide, in 3 Local Authorities no interviews
could be held and data taken out from them due to their internal reasons.

Various Components of the Index of Success: The building blocks of the index of
success are the answers to questions given in the interviews and the questionnaires.
Occasionally, a particular question was repeated several times: once it was asked in the
questionnaire and then again in an interview, once a quality manager was asked on it and in
another time the interviewees were project managers. In order to increase reliability level, all the
answers to identical questions will appear. In total, answers to 70 questions were weighted in the
index of success. The answers were weighted quite arbitrarily, but in a way that each answer will
have more or less equal weight in the final index [73, p. 47].

The index of success is, thus, a cumulative index of points, meaning that each answer to a
question that indicates success adds points, and occasionally, answers that indicate lack of
success subtract points. The final index of Authority is not a score from 1 to 10 but rather is an
index relative to other Authorities. If some Authority has an index of 30 points, it does not mean
anything unless the situation in other Authorities is examined as well. The number of complaints
in delivery, number of months of delay of project completion, etc. For the purpose of correlation
with various factors, this index surely fits. Description of the index of success for 20 different

cases appears in the following figure.
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Table 2.24. Concentration of index of Success in Engineering Projects of Local Authorities

Number of | Index of | Number of | Index of | Numberof | Index of | Number of | Index of
Authority | success of | Authority | success of | Authority | success of | Authority | success of
the the the the
Authority, Authority, Authority, Authority,
% % % %
21 49.5% 26 54.3% 31 58.3% 36 66.5%
22 63.8% 27 70.0% 32 63.0% 37 69.3%
23 63.8% 28 39.5% 33 42.5% 38 70.5%
24 49.3% 29 48.0% 34 50.8% 39 57.8%
25 78.3% 30 70.5% 35 76.0% 40 32.0%

Source: Author’s research. [150, p. 196]

The chart above shows the Local Authority with its respective percentage of success. The chart

below is respective to the scores of each Local Authority illustrated above as a graph.
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Source: Author’s research. [150, p. 196]

Components of index of success in division by subjects are the following:

Length of Implementation: Theoretically, it would have been desired that the length of

implementation of Israeli standard of 1ISO-9001:2015 would be as short as possible, as then, the

resources allocated for it would be reduced and the overall cost would have been low. Therefore,

a negative score is given for length of implementation the longer it takes. Additionally, should

the implementation delay for some reason, a negative score is then given [89, p. 105].
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Changes in Organizational Culture and Work Patterns: Positive organizational
changes following the implementation of 1ISO-9001:2015 definitely indicate its success. These
changes can be: feedback system from clients, feedback system from employees, giving rewards
to employees, a system of handling complaints of clients, and more. Additionally, changes that
indicate use and operating the system testify to its success. These changes are: a current change
of examination forms, professional instructions for employees, and more.

Objection and Difficulties at Work According to Standard: Organizational changes
lead to objections, but managers of the implementation process have great impact and in their
actions they enhance or weaken the level of objection; therefore, the lower is the level of
objection, the higher is success. Another subject that was examined is the amount of difficulty at
work according to procedures [119, p. 470]. A successful implementation process leads
eventually to convenience at work and a minimal difficulty. Additionally, improvement in
satisfaction of employees testifies to success of the process of implementation and some level of
mitigation in the level of resistance.

Amount and Volume of Procedures: 1SO-9001:2015 might encumber upon work and
might consume too much time. It is clear that if procedures and instructions of work will be more
concise and effective, they will cause less difficulties. Therefore, theoretically speaking, it would
be desired that there are minimal procedures that bring about maximal results. As results are
examined in other components of the index, negative scores can be given as volume of
procedures rises.

Improvement in Performance of the Authority: An Authority that implements 1SO-
9000 series is interested in seeing actual results from it. The interviewees in various Local
Authorities were asked to respond whether according to their estimation there has been
improvement in various indexes, following implementation of the standard. For example, is there
a decrease in costs of projects? Has it met the timetable and budgets, which indicates a good
evaluation of the Authority? Can improvement be felt in management of projects in Local
Authority? [3, p. 39].

Reduction of Number of Complaints: The central role of 1SO-9001:2015 a quality
standard is to reduce the number of complaints of clients. The lower is the number of complaints
and the more significant is the reduction in number of complaints, the greater is its success [89,
p. 27].

Improvement in Performance of Projects: Quality managers and interviewees were

asked many questions which purpose is to examine the improvement in project management. The

100



questions addressed the following subjects: meeting time tables and budgets, rate of progress of
projects, time of delivering the programs, amount of corrections in procedures, order of work,
etc.

Recommendations and Satisfaction: Quality managers and interviewees were asked to
respond to questions that testify to their satisfaction with the standard, such as: is the
implementation beneficial to the Authority, would they recommend implementing it, does it
prove beneficial, and more. A high level of satisfaction testifies, as well, to success in
implementation. See below in the appendix 3 analyze of the metrics of success.

Assigning indexes to Assumed Metrics of Success

Way of Quantifying Metrics of Success: In order to examine the level of correlation
between estimated factors of success and between success, the metrics of success are to be
quantified as well, and to create an index of the extent of enhancement of each factor. The way in
which a weight (score) is given to different factors of success is detailed in the following table.

The metrics have been decided on after the discussion and agreement between the
researcher and the council's engineers.

Table 2.25. Way of Quantifying Metrics of Success According to the Researcher and the

Council’s Engineers Participating in the Research

Weight in percentage Metrics
10% Length of implementation
10% Changes in organizational culture
10% Resistance and difficulties in work according to standard
10% Amount and volume of procedures
15% Improvement in performance of the Authority
20% Reduction of number of clients’ complaints
10% Improvement in project performance
15% Recommendations and satisfaction
100% Total

Source: Author’s research [150, p. 197]
In order to simplify the explanation regarding the metrics of success, here is an example:
the extent of commitment and involvement of top management was different from one

Authorities to another. Similarly to a technique that served for determining an index of success
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that was given to each Authority on the extent of commitment of management, according to the
answers to questions asked in the interviews. After the score was set for each company on this
subject, the rate of correlation between success in implementation and between involvement and
commitment of management can be examined. If the rate of correlation is high, then the higher is
involvement and commitment of management, the higher is the success of the Authority and if
the rate of correlation is low, then involvement and commitment of management are not a factor
that has much effect upon success in implementation of 1ISO-9001:2015.

Estimated Factors of Success: Following the literature review, interviews and
questionnaires, a long list of factors appeared, that it was warranted to clarify whether they
indeed affect the success of implementation of the quality system. This list, along with an
explanation on the components served for the quantification thereof, is hereby presented:

1. Commitment and Involvement of Top Management: Commitment and involvement
of top management in implementation of 1SO-9001:2015 reviewed in the literature review, is
probably one of the primary factors of its success. In order to quantify the extent of commitment
and involvement of top management, the data and answers to following questions were used:

0 Who has taught the subject first?

o What is the extent of involvement of the Mayor of the Authority?

0 What is the extent of involvement of top management in the Authority?

o Were there announcements of the Mayor of the Authority or his deputy in the
beginning of the process and at its end?

0 Was there a ceremony with multiple participants at the time of getting the
qualification?

2. Experience with a Quality System: It can be assumed that the longer a quality system
exists, the more change it creates, and thus the greater is success. The quantifying of experience
with the quality system served as data and answers to questions for the time elapsed since
qualification of the standard, for the level of quality management according to 1SO-9000 series
(in terms of use in procedures and tagging forms), for the experience accumulated in
implementation of the standard in previous project, etc. [119, p. 469].

3. Motives: A whole system of motives drives the various Local Authorities towards
implementation of 1SO-9000 series at their disposal. Part of them are motives for the sake of
quality and part are external motives and others. In the present chapter of the study, it will be
clarified, amongst other things, as to whether this system of considerations has a significant

impact on success of implementation. In other words: does someone who intends to improve
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quality get to do so? James J. O’Brien is quoted as saying: “Tendency towards dispute. A typical
construction project attempts to do something never done before with a team that has never
worked together. The members of each team commonly mistrust each other and possess
preconceived notions regarding capability and integrity and little, if any, understanding of the
motives and goals of their counterparts” [49, p. 103].

4. Extent of Employee Involvement: In previous chapters, it was said that the extent of
involvement of position holders in sites affected the satisfaction of those position holders, but the
question remained open as to whether a high involvement of engineers and project managers in
the preparation of procedures affects positively on additional indexes of rate of general success
from implementation, as well. As expressed in Part 1, in section 1.2., all employees, whether
they are upper management or entry level workers, all have an important role to play with high
level quality. In Part 1, section 1.1., the significance of all parties involved as a whole leads to
the result of the correlation between the quality and result. According to J. F. Carlos, the
"quality” of participants' emotional involvement or even their fears, all play a role. The
involvement of employees served for this index is: employee involvement in the steering team,
extent of involvement of position holders in formulation of procedures, etc. As said by Dr.
Carlos, The author must listen to the employees [58, p. 53]. Listening to the employees also
requires that there be an involvement of employees from each department who will partake in the
discussion as well as brainstorming ways to improve the overall quality for everyone. This is also
expressed in Section 1, figure 1.3., of which Joseph M. Juran deems that a quality circle is
stemmed from volunteer employees who seek out, within themselves, ways to better their
working environment in their department.

5. Impact of Quality Manager: Quality manager is, as stated in section 2.2., is a
significant factor, and could be the most significant one, for the success of implementation of
ISO-9000 series. In this section, the extent of impact of quality managers status in the Authority
hierarchy will be examined. Although it is costly to have a quality manager, as stated in Part 1,
section 1.1The author believes that a quality manager is vital for the growth and continuation of
a successful business. It is necessary for the growth and continuation for success

6. Effect of Time Table Planning: In section 2.2. “Total length of implementation”, it was
found that there is a correlation between the existence of deadlines and setting a timetable with
road blocks for the continuation of the implementation process. In this section, it will be
examined whether the existence of these and of set weekly meetings affected the overall success

of implementation [119, p. 470]. “The delivery mode of TA services is often specified in a
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superficial manner, without adequate consideration of alternatives.

7. Training and discussions multiplayer: is sometimes expected to occur automatically
as a byproduct of other activities, and scarce high-level national staff may be assigned as
"counterparts™ to merely observe expatriate experts in their work. Also, the expected output or
benefits of the services (as noted earlier, these are not always tangible or easily measurable) may
not be sufficiently specified [106, p. 3].

Reservations Regarding the Correlative Data Analysis

Data analysis that appears in section 2.3. suffers from several methodological defects, as
the fact of using quantitative techniques for analysis of data that are not quantitative is
problematic. Following are the primary problem in a correlative data analysis:

Reliability of Interviewees: Reliability of interviewees is doubtful to some degree, as they
are not objective and as part of them have an incentive to present their Authority in a positive
light. On the other hand, as stated in section 2.2., this incentive is not as comprehensive as can be
thought, and in addition the manipulative ability of interviewees is limited due to various
reasons. First, the quality managers cannot refer the researcher only to projects in which there are
only happy managers, as they usually implement the standard in few projects, and second, the
number of questions asked is so big that it is difficult to create a wrong impression without
actually lying.

Time Period of Data: Even if it is assumed that the interviewees were completely honest
in their answers, there is a question whether or not the data in their hands are valid? The answer
is based mainly on estimations and includes some objective and quantitative data. It might be
that these estimations are mistaken to a small or large degree. The experience and
professionalism of interviewees are in their favor, and they decide positively or negatively on the
period of evaluation [119, p. 469].

Setting Indexes for Success and Factors of Success: Setting the index for success and for
factors of success was done according to discretion of the researcher and it is likely to assume
that should the researcher be another person, the weighting and quantifying of answers in the
interviews was different. Nevertheless, the final result shows a very high level of correlation
between the factors of success and success, and it is hard to believe that it was affected by the
hand of fate. It can be assumed that if the weighting was slightly different, still a relatively high
level of correlation would have been received, and the analysis would have led to similar results.

Limited Number of Cases: Although this is a relatively small number of cases for

examining correlation, the very high level of correlation indicates the fact that the results
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accepted can be used. Additionally, in the statistical analysis there is representation for various
diverse cases from sample population, and it is likely to assume that should there be more cases,
the level of correlation would not change much. In addition, 15 cases constitute about 43% of the
possible sample population, it is likely to assume that there is a good enough representation of all
possible cases. In order to overcome this disadvantage, the study had to have much more
consideration, and it is not clear whether the benefit from it would justify the additional
investment. Additionally, the time that will pass until the realization of such study would present
the utilization of its results by many Authorities interested in implementing 1ISO-9001:2015 soon
[47, p. 61].

Analysis of 20 Authorities out of 23 Possible Ones: In addition, in the current study only
20 Authorities were analyzed instead of 23 possible Local Authorities, it could be that the results
can vary, even if not by high percentage. Upon conclusion of current study, the researcher wishes
to summarize the important issues of the study and following ways for improvement:

1. Research benefits

2. Suggestions for future improvement

In closing, the researcher thinks that the procedures and forms are to be improved in
accordance with the improvement and updating of various laws of the state.

Therefore it is proposed as follows: To appoint a committee for updating procedures
composed of a number of members from Local Authorities’ engineers, that would convene once
in every 6 months, to examine the procedures that are still effective and also to improve them
during the next 6 months.

In addition, the researcher proposes to prepare Internet software on the basis of which the
Local Authorities’ engineers will manage the engineering projects for the entire period.

In the inception of the study (chapter 1- literature review), the researcher reviewed in
detail the subject of quality, and this included the development of quality management in the 20"
century, and compared between the various approaches and various key methods in TQM in
present time and the 1SO-9000 series.

In the literature review, the methods and techniques that accompany quality management
were addressed as well, which constitute and complement development for the central
approaches in quality management: JIT, Partnering, Value Engineering.

The literature review presented constitutes a background and a basis for the research study
to be detailed in the following.

In Israel, there are 257 Local Authorities, 2 of which are industrial Local Authorities. In
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each, there is a department of engineering (which occasionally is called the engineering
department, or engineering manager, according to its size).

Collection of data on the engineering department and the various projects was done by a
questionnaire that included 22 essential questions: numerical data on the Authority, the
department, and the quality instructor including frequency of use and updating. In addition,
interviews were held with 20 interviewees, and a summarizing committee was held for receiving
feedback to a quality instructor proposed by the researcher.

In section 2.2. and based on primary findings received in the questionnaires and the
interviews, and based on feedback for the quality instructor proposed by the researcher, primary
conclusion of the study was formulated, the main part of which was an identification of the
primary factors for success in implementation of 1SO-9001:2015 in Local Authorities.
Additionally, a uniform quality guide was formulated for all Local Authorities in Israel. This
guide is supposed to assist the Local Authorities that are interested in improving the design of its
engineering projects management, by an effective, uniform and verified format. And as well, in
terms of theories of international experts such as 1ISO-9000 series on one hand, and in terms of an
official qualifying institution in Israel such as the Israeli Institute of Standards, on the other hand.
An engineering project is defined as “changing the face of the environment for the benefit and
welfare of people”; multiple, diverse resources are invested in engineering projects [70, p. 828].

As a general rule, the process of engineering project management in Local Authorities is
identical. However, what characterizes part of the Authorities (small Local Authorities) there is a
process called “outsourcing”, which means, forwarding the management of an engineering
project to an outside factor who (to some degree) manages the engineering projects in the place
of Local Authority.

Quality control, and particularly quality inspection in Local Authorities in management of
engineering projects, is usually performed by project managers, and some part (in small
Authorities) by the engineer of the Authority. In a few cases, a project supervisor is the one to
perform quality control. Quality control is divided into 3 categories: financial, time tables and
quality of management.

It turns out that most Local Authorities have used, in some way, internal procedures with
no tagging lists. But in summary, it can be said that in those Local Authorities that participated in
the study, even if various types of procedures and forms were in use, prior to the implementation
of any procedures or the ISO-9000 series, are not enough to create a quality control system, and

naturally neither a quality assurance system, that is orderly, documented and systematic.
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Examining serious alternatives to quality instructors, has not been made by most Local
Authorities. A small number of Local Authorities have promoted, initiated and improved some
quality management systems. 10 Local Authorities only, have been qualified, most are still
operating an independent quality management system that is improved occasionally. Most Local
Authorities did not examine additional alternatives, they have chosen to address the procedures
they prepared as the only alternative for implementation of a quality system in their disposal.

The process of involvement of employees in preparation of quality guides in Local
Authorities is very limited; it can be learned that non-involvement of employees and executives
in the implementation process brings about an objection to working in accordance with it [119, p.
470]. It would have been better if they were involved in preparation of the guide and obviously
in implementation of the guide. Instruction and involvement are the solution to mitigating
objections according to the quality guide.

In addition, the researcher wishes to clarify that there is no shortage of problems in
implementing quality guides in Local Authorities, both internally, on the part of disaffected
employees of the engineering department from extra work and externally, elected officials and
treasury department due to various reasons.

Expected Benefits from the Quality Guide: It can be summed-up that quality system
management indeed brings about a general improvement in managing of engineering projects,
particularly during the submission of projects to clients. The complaints are reduced
significantly, in addition to limited improvement in schedules and in meeting budgets. The
multiple problems accompanying the engineering project do not necessarily stem from managing
the project, but rather from external subjects over which quality managers or project managers
have no control.

Costs Involved in Implementation of a Quality Guide:
a. Total initial cost by minimal estimate — 71,495€.
b. Total current cost in minimal monthly estimate — 4,706€.
Analysis of Primary Factors for Success in Implementation of 1ISO-9000 Quality Standard

One of the stated purposes of the study was: proposing an effective model for
implementation of quality management that supplies the greatest benefit.

All correlation levels between rest of the assumed factors and between the extent of
success were examined, from a summary of this analysis can be seen that those factors with
highest impact on the extent of success of quality management system in managing engineering

projects are: involvement of top management, motives for implementation, involvement of
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employees, involvement of quality manager, deadline or timetable. Additionally, it turns out that
there is no effect of work experience factors, on the extent of success of a quality management
system in engineering projects management, in factors of experience with quality and instruction
and multiple-participant meetings [119, p. 469].

Table 2.26. Correlation Between Factors and 1SO-9000 Implementation Success

Number The factor R? r

1 Involvement and commitment of 0.303 0.551
management

2 Experience with quality 0.001 0.038

3 Motives for implementations 0.536 0.732

4 Involvement of employees 0.693 0.833

5 Impact of the quality manager consultant 0.356 0.597
consultants

6 Deadline or timetable 0.535 0.732

7 Instructions and multiple-participant 0.0219 -0.114
meetings

Source: Author’s research specialized for the thesis

In grouping of several factors of success, and examination of levels of correlation between
the sum-total of all the factors and the extent of success, the way of performing this stage is
starting with adding factors with a high level of correlation and then the gradual adding of factors
with lower levels of correlation, until the finding of the highest collective level of correlation,
and this was done in current study.

In an examination of several levels of collective correlation [122, p. 11], it appears that the
highest level of correlation is the adding of levels of correlation: motives for implementation,
involvement of employees and the impact of a quality manager that gets the level of correlation
to R=0.828.

2.4. Conclusion of Chapter 2
After analyzing success indicators with success factors the author found three salient success
factors:
1. Multi-participant Instructions and Discussions: It is clear that prior to the
implementation of 1SO-9000 series in various projects, individual instruction to employees,

engineers and project managers were held. What distinguishes between the various Local
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Authorities is the existence or absence of multiple-participant instructions in the beginning of the

way and prior to receiving the qualification, and the existence of multiple-participant meetings.

As referred in Part 1, section 1.1., the multiple participant meetings of employees were

conveyed. The impact of these on the success of the implementation will be examined. Sui

Pheng Low & Joy Ong “To ensure that trainees will use their newly acquired skills, program

designers should make certain that managers participate in the training in some way, perhaps by

attending the beginning and closing training sessions or special seminars or workshops for them

technical assistance staff can reinforce the training by following up on the activities of ex-

trainees and by assembling training materials in procedures manuals” [33, p. 10].

See below in the appendix 3 the analysis of the metric of success factors.

In the author’s opinion, there is no correlation between the size of the Local
Authority and the metrics of success. If one has a Local Authority with a much
larger number of employees than that of another for example, it does not indicate
that the respective Local Authority is more successful. There is a large range
between the number of the rate of success and Local Authority.

In conclusion for chapter 2, the research conducted regarding the 1SO-9000 series
shows that many countries need improvement for the local quality standard. In
Israel, there exists in general a good level of Local Authority of Engineering, while
the smaller authorities need improvement for such standards. The thesis is
perplexed as to how not all employees are open to this standard improvement for
quality change. The results indicate all countries and all municipalities, large or
small, to follow the standard quality of the 1ISO-9000 series. The study the author
conducted regarding the Local Authority municipalities in Israel shows that there is
a large difference in the metric of success of local authorities, and there should be
no reason for this, however the difference is between the small local authorities and

the larger ones.

2. Constructing a Metric of Success: As part of the interviews and questionnaires, many

questions were asked and much data was accumulated about the implementation process of I1SO-

9000 series and its success. The success metrics are;

2.1. Length of implementation

2.2. Changes in organizational culture

2.3. Resistance and difficulties in work according to standard

2.4. Amount and volume of procedures
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2.5. Improvement in performance of the Authority

2.6. Reduction of number of clients’ complaints

2.7. Improvement in project performance

2.8. Recommendations and satisfaction

3. Estimated Factors of Success: Following the literature review, interviews and
questionnaires, a long list of factors appeared, that it was warranted to clarify whether they
indeed affect the success of implementation of the quality system. This list, along with an
explanation on the components served for the quantification thereof, is hereby presented:

3.1. Commitment and Involvement of Top Management

3.2. Experience with a Quality System

3.3. Motives

3.4. Extent of Employee Involvement

3.5. Impact of Quality Manager

3.6. Effect of Time Table Planning

3.7. Training and discussions multiplayer.

What the author is trying to indicate throughout the chapter is to manifest the ISO 9000
standard in the various projects and he's trying to convey it not only in offices but for employees
also and watchout not the quantity but provide quality not even in materialistic subjects but the
human resources too. The success rate has many factors and the gap between the institutions and
local authorities from small to large. The success metric and its factor is highlighted well clearly

in the conclusion also.

110



3. ANEW MODEL OF THE QUALITY MANAGEMENT SYSTEM FOR PUBLIC
CONSTRUCTION ENTERPRISES

3.1. Analysis of Main Factors of Success in Implementing 1SO-9000:2015 Quality Standard

Introduction. One of the stated research goals was: proposing an effective model for
implementation of quality management that will bring about the most benefit. To build such a
model there is a need to identify elements of success and elements of no-success [119, p. 463].
Four means will be used in current study to design an effective and productive model for
implementation of 1ISO-9001:2015:

o The first means: analysis of findings on implementation process of 1SO-9001:2015 in
the 40 Local Authorities that participate in current study, by the interviews performed.
This analysis was done in sections 2.2.3. to 2.2.12. [119, p. 470].

o The second means: questionnaires in which different quality managers, engineers and
project managers were asked to rank the importance of subjects to successful instilling
of 1SO-9001:2015, and to point out the key factors to produce the biggest benefit for
the long-term from implementation of the 1ISO-9000 series at their disposal. The results
of these questionnaires will be in section 2.3.

o The third means: statistical analysis of the multiple data gathered in interviews and
from questionnaires. In this analysis this index will be designed. This index analysis
will be presented in section 2.3.

o The fourth means: a conference on the subject of implementation of 1SO-9000 series,
presented in this study, in which there was a discussion regarding different factors and
their effect upon the success of implementation of 1SO-9000 series in engineering
departments in Local Authorities. In the conference, the feedback on procedures
suggested by the researcher were received, attached as appendix 3 of current study.

The Importance of Different Factors for Successful Instilling of 1SO-9001:2015: The

quality managers in different Local Authorities and interviewed project managers that had
sufficient involvement in the implementation process, such as that which enables them to give
their opinion, were asked to rank the importance of different subjects for successful instilling of
the implementation process. The ranking in the following table is according to a key attached to
the table [119, p. 470]. The question that was asked was on the importance of different subjects
of 1ISO-9001:2015 mainly, the answers should be regarded in this manner.

The subject that is most obvious above all other for successful instilling of 1ISO-9000 series

is involvement of Authority management, and the vast majority of repliers regard it as critical for
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success of implementation. The subject next in line of importance is involvement of project
managers and employees of a Local Authority, but it is not stated what kind of involvement, be it
in form of joint discussion or in form of formulating procedures. The third important subject is
the instructions. From interviews with quality managers, it can be said that many of them
emphasized the subject, the term "perseverance” was also repeated in interviews with different
project managers, and actually, all those are directed towards a thinking process of recognition
and internalization that all employees should go through. The next important subject is connected
to all this which is feedback from employees. Many quality managers see the compatibility of the
standard to the field as a very important thing, and feedback from employees helps this.

The next important subjects are subjects related to the nature of the procedure in a
decreasing order of magnitude: early communication with the qualifying factor and
establishment of a steering team. The qualifying factor of the Local Authorities participating in
the study is the Israeli Institute of Standards. The Israeli Institute of Standards made a great and
impressive effort to instill the 1SO-9001:2015 the Israeli market and particularly to the
construction branch in Local Authorities [119, p. 467]. Part of this effort was training and
instruction of Local Authorities' employees and probably due to that many consider an early
connection with the qualifying factor as an important thing. An additional reason might be
understanding the demands of the qualifying factor.

Table 3.1. Importance of Different Factors for Success of 1ISO-9001:2015

Subject Critical Very Import Slightly Not
importanc import ant importa import
e ant nt ant
Management involvement 65% 30% 8% 0% 0%
Instructions 20% 53% 33% 0% 0%
Establishing steering teams for 12% 30% 43% 13% 4%
quality
Involvement of employees 25% 40% 27% 0% 2%
Feedback from clients 0% 22% 35% 35% 6%
Feedback from employees 8% 45% 36% 7% 3%
Early communication with the 8% 40% 35% 8% 4%
qualifying factor
Contacting other Local Authorities 0% 5% 33% 25% 40%

Source: Author’s research. [170, p. 83]
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It is not clear why so many recognize the importance of steering teams and so few create a
real steering team. It might be that the perception of the term steering team was distorted under
the influence of the researcher. The questionnaire was filled at the end of each interview and
during the interview quality managers were asked regarding participants in steering teams as part
of the implementation process [119, p. 470]. Probably, the impression received was that a
quality manager and consultant constitute together a steering team. The question asked was: "can
a steering team including a quality manager and advisor only be called a steering team or not?"
In any case, it can be understood from the answer on the importance of a steering team that
leadership is very important to the implementation process, whether there is one person from the
Authority in the steering team or a wider forum [160, p. 36].

The subjects in lowest level of importance, in a decreasing order of magnitude are:
feedback from clients and contacting other local authorities. Successful instilling of 1SO-
9001:2015 the Authority is an internal matter and is not dependent too much on external factors
including clients, and these answers are logical. The importance of feedback from clients can
produce a bigger benefit from the quality system but it is not connected to its instilling.

Summary: In the opinion of quality managers, successful instilling of 1SO-9001:2015
dependent mainly on involvement of management of the Authority, involvement of employees
and training for employees. Leadership and early communication with the qualifying factor are
important as well, however less [119, p. 467].

Factors to Produce Maximal Benefit from Implementation: All the interviewees and
other position holders (especially quality managers) from Local Authorities were asked what, in
their opinion, is the key to produce maximal benefit, for the long-term, from implementation of
ISO-9001:2015 their disposal. The respondents to this question had to choose from a number of
choices, as described in table 3.2. Surely the wording of the question is aimed at choosing a
single key factor; however, an option to choose more than one key factor was given. As can be
seen, one of the key factors suggested in the questionnaire is not under the control of Local

Authorities, and it is: combining many factors in the Local Authority to a chain of quality.
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Table 3.2. Key Factors and Maximum Benefits of 1SO-9001:2015 According to the

Interviewees and other Position Holders from Local Authorities Participating in the

Research
Inclus Joining | Simple Current Employing Utilizing
ion of | of and operatio ISO- information
emplo Local concise n of | 9001:2015 on
yees govern procedure teams for malfunctions
ment S implementi for
ng TQM improvement
Quality 60% 45% 70% 40% 4% 85%
managers
Interviewed 30% 33% 47% 46% 0% 74%
managers

Source: Author’s research. [170, p. 84]

In ranking the importance of the key factors according to the number of questionnaires
respondents who pointed them out, it can be seen that the first and foremost key factor for
successful implementation of 1SO-9001:2015 is utilizing information on complaints to improve
quality. This answer testifies mainly to the fact that the questionnaire's respondents understand
the subject of quality and the principle of prevention as part of the role of a quality system.
However, all Authorities participating in the study, with exception of one, have not yet started
collection and analysis of data on the complaints.

The second important key factor, regarding which there is as well a consensus between
quality managers and the interviewees in the sites, is: concise and simple to execute procedures.
As mentioned above, the main difficulty in working with the procedures, formulated following
the implementation of 1SO-9001:2015 are: abundance of paper and bureaucracy and a high
consumption of time. Formulating concise and easy to execute procedures will facilitate this
aspect, and in the opinion of many of them will make the implementation of 1SO-9001:2015
useful. Formulating concise procedures, especially concise tagging lists, may bring about a lack
of proper documentation of malfunctions that are discovered during the process of execution, and
there will be more need to rely more on repair actions as the primary means of documentation.

Interesting finding discovered in this questionnaire, is a different addressing of quality
managers on one hand, and interviewees in the sites on the other hand, to participation of
employees from all levels in shaping the procedures. While most quality managers think that
participation of employees at all levels in shaping the procedures constitutes a key to success,

most of the interviewees in the field think differently. All interviewees that were not involved in
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formulating the procedures, except for one, think that such involvement does not constitute a key
to success. As opposed to this, amongst interviewees in sites that were involved in formulating
the procedures there are opinions hither and thither.

Another important subject is joining a Local Authority to the quality chain. Many are
aware of the fact that as more factors join the quality chain, the implementation of 1SO-
9001:2015 will be more successful in their organization, specifically.

ISO-9000 series standard can serve as a basis for implementation of total quality
management, but it appears that almost comprehensively the questionnaire respondents think that
they don't see in that option a key to achieve benefit from the standard [161, p. 463].

As opposed to it, many thinks that operating teams to improve quality can constitute a key
for achievement of most benefit from 1SO-9001:2015. It is worth mentioning that the
interviewees and the questionnaire respondents were not tested on their knowledge and their
orientation in subject of quality, but from talking to some of them it appears that many don't
know what are quality circles or total quality management (TQM). Despite this, something is
positive in the fact that many consider positively the establishment of teams to improve quality,
that indicates openness and a desire to extend the quality system and to broaden its efficiency,

even assuming that they do not mean quality circles.

3.2. Examination of Correlation Between Estimated Factors of Success and Success
After success and factors of success were quantified, and each Local Authority has a
number representing the rate of success and the rates of various factors of success, the author
will examine the extent of correlation between various factors and between success.
Examination of the factor of “Commitment and Involvement of Management” in Local
Authorities
The extent of involvement of management of various Local Authorities appears in the
following figure 3.1. Rate of success that is parallel to this figure for all participating Local
Authorities in the study appears in the previous figure.

The indexes examined for measuring the involvement of management:
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Fig. 3.1. The factor of “Management Involvement” for rate of success in Local Authorities
Source: Author’s research. [150, p. 196]
Thus through an Excel sheet, a linear regression is run on the data and the following figure

is received:
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Fig. 3.2. Correlation between the factor “Index of Involvement of Management” on the
effect of the rate of success on the Management of Construction of Local Authority
Source: Author’s research specialized for the thesis
A level of correlation of R?=0.303 is received, between involvement and commitment of

management and between rate of success, meaning the extent of involvement and commitment of
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management affects in a mediocre fashion the rate of success.
Similarly, the level of correlation between rate of success and between the factor of

experience with quality:
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Fig 3.3. The factor of “Experience” to rate of success in Local Authorities

Source: Author’s research specialized for the thesis
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Fig 3.4. Correlation between the factor “Index of Experience” on the effect of the rate of
success on the Management of Construction of Local Authority
Source: Author’s research specialized for the thesis
A level of correlation of R?=0.001 is received, between years of experience and between
rate of success, meaning, there is no correlation between years of experience and rate of success
[119, p. 469].

Examination of the factor of “Motives for Implementation” in Local Authorities:
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Fig 3.5. The factor of “Motives” to rate of success in Local Authorities

Source: Author’s research specialized for the thesis
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Fig 3.6. Correlation between the factor “Motives” on the effect of the rate of success on the

Management of Construction of Local Authority
Source: Author’s research specialized for the thesis

A level of correlation of R?=0.536 is received, between the index of motives and between

rate of success, meaning, the index of motives has a mediocre effect on rate of success.

Examination of the factor of “Employee Involvement” in Local Authorities:
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Fig 3.7. The factor of “Involvement Employees” to rate of success in Local Authorities

Source: Author’s research specialized for the thesis
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Fig 3.8. Correlation between the factor “Index of Involvement of Employees” on the effect of
the rate of success on the Management of Construction of Local Authority

Source: Author’s research specialized for the thesis

A level of correlation of R?=0.693 is received, between extent of employee involvement
and between rate of success, meaning, According to Robert Alan Hill [69, p. 48] the extent of
employee involvement highly affects the rate of success. As said by D. Carlos, The author must
listen to the employees [58, p. 53].

Examination of the factor of “Impact of Quality Manager” in Local Authorities:
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Fig. 3.9. The factor of “Impact of Quality Manager” to rate of success in Local Authorities

Source: Author’s research specialized for the thesis
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Fig. 3.10. Correlation between the factor “Index of Impact the Quality Manager” on the
effect of the rate of success on the Management of Construction of Local Authority
Source: Author’s research specialized for the thesis
A level of correlation of R?=0.356 is received, between extent of involvement of quality
manager and between rate of success, meaning, the rate of involvement of quality manager

highly affects the rate of success.
Examination of the factor of “Deadline or Time Table” in Local Authorities:
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Fig. 3.11. The factor of “Deadline or Time Table” to rate of success in Local Authorities

Source: Author’s research specialized for the thesis
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Fig. 3.12. Correlation between the factor “Index of Deadline or Time Table” on the effect of
the rate of success on the Management of Construction of Local Authority
Source: Author’s research specialized for the thesis
A level of correlation of R’=0.535 is received, between extent of involvement of
employees and between rate of success, meaning, the extent of involvement of employees affects
in a mediocre fashion the rate of success.
Examination of the factor of “multiple-participant meetings and instructions” in Local

Authorities:
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Fig. 3.13. The factor of “Multiple-participant Meetings and Instructions” to rate of success in
Local Authorities

Source: Author’s research specialized for the thesis
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Fig. 3.14. Correlation between rate of success and the level of “Multiple-participant
Meetings and Instructions” index
Source: Author’s research specialized for the thesis
As can be seen, the correlation between the rate of success in managing engineering
projects, and between the index of “multiple-participant meetings and instructions” is negative.
This means that multiple-participant meetings and instructions have no correlation to the success

of engineering projects management in Local Authorities. And if such correlation exists, it is
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negative. In a more profound clarification of the phenomenon, it turns out that employees can
learn how to work according to quality guides, without multiple-participant meetings and
instructions. On the other hand, R? is very low which shows that there is a difference between the

line of linear regression and between the results of questionnaires.

3.3. The Model of Public Organizations of Constructions (E.M.C.)

The author made a guide for the field of management for dozens of years in the Local
Authority, having had over 26 years in the business. The author wrote this guide for employees
of the Local Authorities, with appendices along with it. The guide system has instructions and
forms, which are included in this guide of approximately one hundred and twenty pages. The
book compiles instructionals and suggestions as a way of work in this field. The author took not
just his personal experience, but during these years always asked other engineers and managers
for their opinions and feedback for quality in the Local Authorities. This maximizes success and
reduces the room for error in the Local Municipality, bringing managers and employees to a
healthy state of cooperation of workflow. This project has been ongoing for years and ever
improving.

The guide itself has all stages of construction projects, starting from the idea, the stages of
planning, until the tender bidding, all the way until who won the project. Included in this is the
forms and guidelines needed for project contracts, including ongoing project changes. Each stage
has instructions and respective forms which are clear and in order from start to finish. This guide
even has informational and instructional pages which explain how to deal with his employees
and as far as how to save and maintain blue books, contracts and paperwork. The guide is clear
and organized to reduce room for error to the utmost degree.

The guide is not only useful for making daily tasks and large projects easier and flow more
fluidly, it also helps save time, money and energy, and as such increases the quality of the
engineer. Without the guide, there is much room for error as there exists no organizational
method for clear instruction as to how to manage the work in the Local Authority. If every Local
Authority were to use this guide, it would make tasks and projects much easier. Saving money is
in all the stages of the job. For example, when the author was chosen to build two kindergarten
classes. Due to the fact that the author used his own guide, he included the leader teacher of the
kindergarten class with every step and because he did, he saved himself and his client money and
time. Instead of continuing with the project without consulting with his client, he was able to

show the teacher everything as it was being constructed and they realized that she wanted the
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sink to be outside of the classroom, and not inside in the planning stages. If they had started with
the plumbing without consulting with the teacher this would have wasted much money and
frustration from both parties. Engineers have clear instructions as to how to deal with the projects
as expressed step by step, up to the level of having any forms necessary for work details and
ready to be used. This eliminates wasted energy and having to redo tasks which could have been
neglected due to negligence, saving money. This clear guide allows projects to be conducted
from start to finish in a concise professional manner.

In terms of saving money, the following example is a common and costly issue that Local
Authorities face, especially by not using the Guide Quality Management. Based on the
Questionnaire, the author illustrated that the time it takes for an employee to locate files and
documents for a specific project it take 3 minutes for someone with Guide Quality Management;
however for someone unfamiliar with where everything is placed, it could take much longer, up
to 10 minutes without the Guide Quality Management. This is a loss of 7 minutes for every time
an employee needs to find a file without Guide Quality Management. In one day, typically an
employee looks for about 10-16 files, around 13 times. The time lost is 7x13= 91 minutes, an
hour and a half. Hourly wages for this employee are 8 € and the money wasted daily is 8x1.5= 12
€ per day, and per month 264 €.

Based on the Questionnaire, the project manager conveys that he needs 5 minutes to write
a form in the Guide Quality Management, and 12 minutes for someone without the Guide
Quality Management, thus losing 7 minutes without the Guide Quality Management. In one day,
the average is 10 forms per day. 7x10=70 minutes, 1.2 hours, whose hourly salary is 15 €,
resulting 1.2x 15=18 €, monthly 396 €.

Medium size Local Authority usually has 3 employees and 4 project managers, with a
monthly total loss of, 264x3=792 € and 396x4=1,584 €, combining a total loss of 2,376 €
monthly, and yearly 2,376x12= 28,512 €.

The author’s opinion in chapter 3 is clear regarding the research conducted. The correlation
between factors and the Guide Quality Management implementation success yielded from three
factors. Firstly, involvement of employees, secondly, motives for implementations, thirdly,
impact of the deadlines or time tables, and last but not least, the Impact of the quality manager
consultant. The involvement of employees was a direct factor to the rate of success in local
authorities. The level of correlation received was R? =0.693, a very high score in comparison to
the other factors tested for the implementation of success. The second factor which is the motives

for implementations, strongly affected the success, which received a score of R? =0.536. The
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third strongest factor of deadlines or time tables was R? =0.535. The fourth strongest factor
which also had a remarkable effect on the success rates is the Impact of the quality manager
consultant, which received a score of R*=0.356. The R alone, non-squared, will have a negative
effect. The more combinations the author has and improvisations, the more positive an effect
there will be.

The other three factors had very little effect or even no effect on the Local Authority due to

the fact that the scores were extremely low.
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Fig. 3.15. The development from quality to chart includes the author model’s location

Source: Author’s research specialized for the thesis.

As analyzed in this chapter, all levels of correlation between the rest of assumed factors
and between the rate of success were examined. The summary of this analysis is presented in
table 3.3. From this analysis, it is revealed that the factors most affecting the rate of success are:
involvement of top management, motive for implementation, involvement of employees,
involvement of quality manager, deadline or timetable. In addition, there is almost no effect of an
attempt to work with a quality system and multiple-participant meetings and instructions upon
the rate of success of a quality system. Surprisingly, it turns out that experience with a quality
system does not affect the rate of success [119, p. 469], maybe due to the fact that the index of
success relates mainly to change and improvement, and apparently, this takes place mainly in the

immediate period after implementation. Additionally, the effect of multiple-participant meetings

125



and instructions is not significant. The existence or absence of time tables and time targets has no
decisive effect upon the success of implementation.
Table 3.3. Correlation between factors and Guide Quality Management

implementation success

Number The factor R
1 Involvement and commitment of management 0.303
2 Experience with quality 0.001
3 Motives for implementations 0.536
4 Involvement of employees 0.693
5 Impact of the quality manager consultant 0.356
6 Deadline or timetable 0.535
7 Instructions and multiple-participant meetings 0.0219

Source: Author’s research specialized for the thesis

The chart above shows the relationship between the factor and its success level within the
Guide Quality Management. Experience with quality having the lowest score, and involvement
of employees having the highest score.

Assumed factors of success that were revealed to be less affecting, according to the
findings’ analysis are:

0 Experience with a quality system
o Multiple-participant meetings and instructions

The effect of involvement of the index of experience with a quality system does not bring
about success of implementation. And it was examined again as part of the convention, such as
involvement and commitment of management has much impact and is much more decisive upon
the rate of success [119, p. 469]. Experience with a quality system as well does not constitute a
key factor for success, apparently due to the fact that the rate of success for the purpose of this
data analysis represents the extent of change following implementation and prior experience in
fact entails less change.

Introduction: Thus far. The authors have tested the factors of success as well as measured
the correlation between the rate of success and the factor levels. Based upon the tests and
research, the author found new information that will benefit the continued analysis for this
subject. The highest level of success found is the involvement of employees. Following this level

of success is the factor for motives, whereas the lowest factor is the experience. This was a major
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outcome because contrary to belief, experience has the lowest effect on the rate of success.

Moving forward, the author will begin to test by combining various factors with each other, and

find the correlations.

Primary Factors of Success

The next stage in this statistical analysis is grouping of several factors of success and

examination of the level of correlation between the sum total of all these factors and rate of

success. The way of performing this stage started with the adding of factors with high levels of

correlation and then a gradual adding of factors with lower levels of correlation [122, p. 11], [88,

p. 49-50] until the finding of the highest level of cumulative correlation. In this examination it

appears that the primary factors of success are:

o

o O O o

Involvement and commitment of top management
Involvement and commitment of employees
Motives for implementation

Quality manager

Deadline or planning of time table
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Fig. 3.16. The factor of Involvement of Employees

Source: Author’s research specialized for the thesis

The initial figure of the factor of involvement of employees as received in the beginning

with level of correlation, yielded a rate of success as 0.693, as seen in Part 2. The involvement of

the employees is vital for the business. Involving the employees sets the groundwork for any

successful establishment. D. Carlos said that the author must listen to the employees [ 58, p. 53].
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This is in addition so significant, because without the involvement of the employees, the base of
the business will not succeed. The involvement of the employees is not just a one time
occurrence, or furthermore, not an experience that employees should only enjoy in the beginning.
Involvement of the employees should be continuous and habitual throughout.

When the factor of motives for involvement of employees is added, the following figure is

received:
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Fig. 3.17. Adding of factor of Motives to Involvement of Employees

Source: Author’s research specialized for the thesis

The correlation has risen to 0.748. When one has the factor of motives with the
involvement of employees, the author has an increase from Figure 3.16. From Figure 3.17, The
author has an increase of the correlation from 0.693 to 0.748. This shows that adding the factor
of motives to involvement of employees will increase the rate of success. Once an employee has
a personal connection with the given task or challenge, the outcome will be more fruitful for all
because this employee will be part of the situation wholeheartedly. This rate is high in
comparison to other tests and so once you have these two factors in unison, there will be an
increase in the rate of success.

When the factor of quality manager is removed and replaced with the factor of deadline

and timetable, the following figure is received:
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Fig. 3.18. Deducting the factor of Quality Manager and adding the factor of Deadline to
the factors of Involvement of Employees and Motives

Source: Author’s research specialized for the thesis

The graph shown depicts a drop in the success outcome. The involvement of employees
combined with the motives and deadline has decreased the outcome in comparison with the
previous figure 3.18. The figure shows the level of correlation has dropped to 0.764. This shows
that when the author adds deadlines and timetables as a factor to the involvement of employees
and motives, this will drastically drop the rate of success as a whole. The employee will feel
pressured when given a timetable or deadline, whereas before a timetable or deadline was given,
the employee felt free of limitation.

When the factor of quality manager is added to the two factors of involvement of

employees and motives, the following figure is received:
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Fig. 3.19. Adding of factor of Quality Manager Consultants to the two factors of
Involvement of Employees and Motives

Source: Author’s research specialized for the thesis

The involvement of employees and adding the factor of motives are both personal
objectives for the employee. Now, once the author adds an outside person such as the quality
manager, the author is given a higher rate of success. This shows us that the quality manager
appears as the figure of trust for the employees. The quality manager is a professional individual
who appears as a temporary figure; therefore, the employees want to benefit from the upper
management’s advice and system. For the employees, the quality manager is a motivational
figure. The employee understands that the quality manager’s time with them is not long lasting,
therefore the employee wants to benefit as much as possible in correlation with the involvement
of employees and their motives.

Level of correlation has risen to 0.828, which is the best level of correlation accepted.

The author shall attempt to examine the condition when the four factors are added with

highest level of correlation. The result can be seen in the following figure:
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Fig. 3.20. The two factors of Quality Manager and Deadline were added to the factors of
Involvement of Employees and Motives

Source: Author’s research specialized for the thesis

The involvement of employees, motives, quality manager and deadlines yielded a decrease
in the rate of success. The graph above conveys that the given factors joined will yield a drop to
0.816. When the author had this addition of limitations as the author experienced as in the
present Figure 3.20, the author saw that the rate of success decreases, making Figure 3.19. the
best solution. Thus, the highest level of correlation is made up of factors which are the
combination of employees, motives and quality manager, and thus the level of correlation of
0.828 is received, which is Figure 3.19. and has the highest rate. The reason for this is that the
employees feel restricted to boundaries and points where perhaps projects or jobs must be
completed, and consequences may occur thereafter if not completed. The employee will feel
pressured or controlled which will lower the success rate as a whole. In conclusion, the three
factors which are employees, motives for implementation and quality manager consultants gave
us the preferred outcome which is E.M.C.

Summary: In a cumulative examination, it is understood that the level of correlation
between these factors and the rate of success is R? = 0.828. The result of this correlation can be
seen in Figure 3.19. There are two exceptional cases in which the author will experience now.
Firstly, the author has one Local Authority in which the rate of success is very high in relation to
the level of investment in different factors. The other case is one in which the author have

another Local Authority which has only two projects in total. According to the quality manager,
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the implementation succeeded, but it referred the experience to the authority engineer who
rejected the 1SO-9001:2015 completely. Therefore, in this particular project the implementation
was not successful. As can be seen, the combination of correlations of involvement of
employees, motives and quality manager supply the maximal efficiency in success of
engineering projects [120, p. 53].

Implementation of the Study in Several Local Authorities

After completion of the study, copies of a 150 pages quality guide, which has been
elaborated according to the study and which includes models and other essential information for
managing construction projects at local authorities, were sent to 40 Local Authority engineers in
order to implement. In addition, engineers addressed were asked to give their own feedback on
how this guide may or have helped them. Many engineers have reviewed the guide and gave
their own feedback. Two councils have already started implementing it and use it on a daily
basis. From the responses received, it can be seen that the factors of employee involvement,
internal motives and quality manager are indeed the most affecting factors for the success of
managing engineering projects in Local Authorities.

Conclusion for 3.3. The Model of Public Organizations of Constructions (E.M.C.)

This is my model which was created and studied upon by several local authorities.
Previous to my research, there were a lot of costs wasted on wrong planning, poor supervision
and management. Time and money were wasted ineffectively. Projects were not finished on time
and they were lacking quality in terms of material and labor. The novelty in my findings within
the local authorities will save spending's, time and give us the quality in the management of
construction and engineering. 1 am very proud of my research because it has made a huge impact
on the local authorities as compared to how things were previously.

It was created in order to create a solution for the chaos and was unorganized by the local
authorities. The model E.M.C., creates a coordination among all the moving factors, inside and
outside of the physical workplace and the companies involved in the engineering field; this gives
the outcome that the project management field is within the local authorities when we implicate
the E.M.C. within the local authorities. Firstly, the model cares foremost about the employees
and gives the employees an ease and comfort when they are given responsibility in order to have
a positive outcome because they took part in writing the guides. Due to the fact that they were
part of creating a solution for the outcome, it gives all of the employees a motivation in order to
give all of their efforts in order to work. Secondly, it is very important in order for us to work

towards having a high motivation rate for our employees. This includes giving employees their
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rights, paying their salaries and giving them bonuses when they do substantial work in a
consistent manner. Employees are human and want to feel that they are successful and cared for
by being shown appreciation. These factors combined help give employees a huge reason to be
motivated. If the employees are not shown care or bonuses from upper management or those who
reside over them, then their motivation levels will be deflated and thus, result in negative
outcomes within and outside of the workplace. The third factor is the quality manager
consultants who have a substantial role in writing and delegating the guide in the local
authorities. If the quality manager consultant, the benefits will be decreased as opposed to a very
experienced and professional consultant.

E.M.C. was created in order to create solutions for public organizations. Most of the other
models studied were created with most private sectors in mind, with certain materials in mind.
The E.M.C. oversees the general project with management consultants with employees in mind
which create a positive overall environment where projects get done efficiently, cost and time
effectively.

MANAGEMENT CONSULTANT- According to my research it highlighted that EMC
needs an experienced management consultant who is able to prepare and forms models and laws
to be used by employees, plus using the programmed part that helps who related to construction
projects and having access to the program ,and it ought to be with screen program and organized
rules to manufacture the laws, so it needs an experience and firms yet sharing and socialized
management consultant that can guide the facility not only on the talk part yet on the do part.

EMPLOYEES- The sharing consultant according ought to my research is the most success
relation with the employees and the facilities and it has to be continuous relation, added new
subjects and ideas, increase the value of the employees, and the success of this factor is the
vitality and vitality of the ideas and fresh minds not just being oldest in the field which that could
encourage the fresh bloods and considered as value notes.

MOTIVES- Is essential for construction management, it has to be an internal motive that
comes with trust in the leads throughout the projects and that would make it more successful
with the public organizations. Motives come in several forms, first of all, after every project
reward the employees with upgrading the status of which, reward that employ materialistic part
such as in money part or/and the emotional part such as congratulate them in front of all
employees and stand ovation.

In the future, each local authority should improve their guide quality manager and this

person should be reviewed and checked if they are living up to expectations or be replaced. The
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employees should be given bonuses and appreciated if they work consistently and properly. The
bonuses should be monthly in order to keep motivation. From within the local authority, we need
to be active in writing the guide and constantly keep modifying it for the better.

The E.M.C. model- since 2016 the engineers have been gathering data and samples that
approved by the country and industrial ministry, the model contains 110 form and sample of
instructions that ready to apply ,those models indicates to manage the engineering projects from
planning to implication and tender all the way to planning to the contractor and apply it to the
done deal projects, also it follows the procedures, therefore the models are several files while all
these steps are on papers the real purpose is to transform it to a more application to computer
program with saves us more time and it allow to share it to others to use and being helpful, the
model program is formed in google sheets, and several employees can use in the same time and
all of this is to done projects in a perfect form and time also to supervise it after.

1. The first part is about making sure that the higher ups approve the projects and
models are following the global standards, therefore that model is made by the
employees and the consultant of the quantity formed the laws and rules in EMC
guides while all employees are excited and how the project is challenging them
thus, include them.

2. The second part is the building's design that includes the tenders and contracts of
the projects such as schools, playgrounds, clubs and so on.

3. The third part is taken to supervise the engineering projects.

4. The fourth part is about infrastructure such as water pipelines, streets and rainwater
sewers.

5. The fifth part is about the project manager and the procedure of the file’s project
details and so on.

6. The sixth part is about the structural planning that includes the files, tenders and
contracts.

7. The seventh part is about general contracts that take the planning and samples of
meetings and samples of the way to choose the project manager.

8. The eight part is about contracts with the main contractor.

9. Ninth part is about the general samples.

In Addition to all model’s forms there are instructions to guide to the steps and how to

apply it throughout the process.
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Table 3.4. Comparison between 1SO-9000:2015 and E.M.C.

1SO-9000:2015 EMC
date \ year 1985-2015 2022
Purpose General service jobs Public construction
municipalities
The models purpose General manage in institutions | Construction projects
to gain the required value management in local
authorities
Consultant General consultant that obey | A specialized consultant
general laws
Referenced Every country has its own Israel laws
laws and has to obey them.
Benefits Its own purpose is finding the | reduce time and cost and
required quality no matter the | increase of the value and the
time nor the cost. quality of the projects

Source: Developed by the author based on his own research

THE ADDED BENEFITS AND EFFECTIVENESS

In regards to the national economy, the investment for this development needs work, time
and money; however, in the long run, this will save a lot of public money in the local
municipality. Not only does this save money, it will also save a lot of time, energy and errors.

The overall benefit will be great and exponential, especially for the local authorities. Due
to the fact that the workforce is ever changing; every new employee needs to be taught and
trained. With a standard guideline, the new employee will become educated by instruction on
how to work. With a strong basic foundation, the growth for improvement will be imminent and
solid.

3.4. Conclusion of Chapter 3
1. Employee Involvement: Several Local Authority engineers addressed the inclusion of
employees in each new procedure, holding a constructive discourse and then writing down an
orderly procedure for use. And thus, they succeed in managing the engineering projects. “Every
inclusion of employees in every procedure brings about a good result”, so they say [50, p. 73].
A local Authority engineer from Northern Israel says that the involvement of employees brings

about success of over 50% in managing engineering projects as they are those who manage the
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engineering projects and they are those who need to implement the procedures. Occasionally
errors in procedures are revealed, but these are corrected instantly [77, p. 14].

Another member of a small Local Authority in the Galilee shares us as well in his method
of employee involvement in writing of engineering procedures. He manages the project
management system in a computer, to which any employee of the Authority can log in and
correct things. However, the correction needs to be shared by all, which means that first he
makes a certain remark, and then he shares it with the Authority engineer who in turn consults
additional employees in the Authority and they decide on an agreed-upon wording. And that
employee who has proposed the correction, updates the procedures according to what was
agreed.

2. Internal Motives: The subject of internal motives has also received much attention
from the City engineers whom the study was sent to, although internal motives complements
employee involvement on one hand, it brings about immediate results and current activity on the
other hand. One of the Authority engineers in the Nazareth region, explains that one of his
employees is considered to be the right hand of Authority Mayor, and he assigns him the difficult
jobs. “There will always be a positive result,” he explains. Another engineer in a medium-size
Local Authority explains that upon assuming of position of a new Authority Mayor, he brought
along with him a new engineer (project expeditor), that engineer was able occasionally to wrap
things up better than the Authority engineer himself, he would close contracts, approve bills and
bring about much benefit to expediting of engineering projects. Manager of a construction
division in a large municipality (about 100,000 residents), explains that the subject of internal
motive is a very important one and he uses it constantly. There are 15 project expeditors in his
team and when he asks one of them to expedite a certain task he employs internal motive. For
example, wage increase, or extra hours or another internal motive, and thus he achieves the
purpose faster than what was expected [77, p. 26-28].

3. Quality Management Consultant: The factor of quality manager also constitutes a
factor of success in managing engineering projects. The more professional a project manager, the
more effective are the results of engineering projects.

In a medium-size municipality, the quality manager is constantly pointed out and they
learn from him continuously, he is constantly pulled from one task to another. “The secret of
success of a quality guide lies in him”, they say. The quality manager brings about benefit and
industrial peace to all the Authority. He accepts explanations and constraints, he analyzes them

and writes down what is good for the system in order to operate properly.
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In another small Authority, it was stated that the quality manager does not handle all
matters of procedures, he neglects what has been asked to improve and thus the quality guide
does not reflect what they want. And it is neglected due to this reason.

In summary of implementation
Indeed, in all Local Authorities that responded to the study, it is indicated that these are
indeed the factors that bring about the best results in all matters of managing quality in

management of engineering projects in Local Authorities.

Employee Involvement & Motive & Quality Management Consultant,. E. M. C
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GENERAL CONCLUSIONS AND RECOMMENDATIONS

General Conclusions:

1. The research conducted regarding the management of construction and engineering of
the local authorities in Israel has positive results which are presented as suggestions for future
research. Their impact on science development in the results showed that the research generally
improved. Based on the guidelines of quality, the author has found that this can improve the
quality of the work management.

In regards to the national economy, the investment for this development needs work, time
and money; However, in the long run, this will save a lot of public money in the local
municipality. Not only does this save money, it will also save a lot of time, energy and errors.

The overall benefit will be great and exponential, especially for the local authorities. Due
to the fact that the workforce is ever changing; every new employee needs to be taught and
trained. With a standard guideline, the new employee will become educated by instruction on
how to work. With a strong basic foundation, the growth for improvement will be imminent and
solid.

2. Based on the present research, when implementing the “Quality Guide In Local
Municipalities in Israel” it is important to focus on and take in consideration three main factors
as following:

e Employee involvement.
e Employee Motive.
e Quality management consultant.

3. Engineering Project Management in Local Authorities. In regards to the original
contributions of the research, the engineering project management process in all local
authorities is usually the same. Some of the authorities (small local authorities) are characterized
with a process called "outsourcing”, i.e. transferring the engineering project management process
to an external body which manages (to some extent) the engineering projects instead of the Local
Authority.

4. Costs Involved in Implementation of a Quality Guide. Quality costs in Local Authorities
iIs a complex subject that deserves a separate study. In the current study, various data were
collected that can explain what are the different components of maintaining a quality system
based on 1ISO-9000 series. It would be difficult to quantify exactly the total costs of maintenance
of a quality system as it changes from one Authorities to another, as well as due to lack of data;
however, orders of magnitude can be assigned as well as estimations regarding this part. The
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disadvantages for the short-term include a lot of money upfront. However, the long-term process
is where the advantages occur, when the Local Authority is saving money and seeing positive
results.

1. Initial costs for implementation of 1ISO-9001:2015 (minimal estimation) — 72,420€.

2. Monthly costs for implementation of 1ISO-9001:2015 (minimal estimation) — 4,706€.

5. Multiple-participant Meetings and Instructions and the extent of which initial objectives
have been met, as can be seen, the correlation between rate of success in managing of
engineering projects and between index of “Multiple-participant Meetings and Instruction” is
negative. Meaning, that multiple-participant meetings and instructions have no correlation with
success of engineering projects in Local Authorities, and if there is any relation at all, it is
negative.

In profound clarification of the phenomenon, it appears that employees can learn how to
work according to quality guides, with no instructions and no multiple-participant meetings. On
the other hand, R square is very low which shows that there is a difference between the line of a
linear regression and between results of questionnaires. The results of the examination indicate a
high rate of correlation of employee involvement and of motives and a low level of correlation of
experience and instructions and meetings.

6. In section 3, the direction in which research has to be pursued, a statistical analysis was
made, in which a number of factors of success were gathered for getting the most effective
cumulative level of correlation.

After completion of this process, it appears that the adding of factors of employee
involvement, internal motives of employees and quality manager, supply the highest level of
correlation R=0.828.

The respective Conclusions represent answers to the formulated objectives that were
achieved as a result of the research.

Regarding the research hypothesis: The research hypothesis was largely confirmed,
especially the factors: employee involvement, internal motivation, the guidance of a quality
management consultant has the greatest weight in achieving the results of construction projects
within local authorities. While, the factors: experience with quality, deadline or calendar,
management involvement and commitment - have a less significant impact on success. At the
same time, the factors - instructions and meetings with several participants have a negative

effect.
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Recommendations and Scientific Novelty:

1.

In the current study, the various factors that bring about success to engineering projects
were examined and analyzed, by operating a quality instructor in an engineering
department. And thus, it is the opinion of the researcher that it is warranted to examine the
rate of success of engineering projects when a quality instructor is operated in the entire
Local Authority, and what then would be the outcome.

Adoption and implementation of a quality guide proposed by the researcher would get all
Local Authorities to a common ground. It would enhance cooperation. Thus, the researcher
appeals to the Ministry of Interior and the Local Government Center, in implementing a
quality guide and obligating Local Authorities to act according to it.

The Author suggests and recommends the Ministry of Interior and Local Government
Center to form a kind of reward to the local authorities that applied for such outstanding
models and forms of EMC.

In present study, the option of preparing a computer software that would manage and
operate engineering projects according to the quality guide has not been examined, as
operating such a system would necessarily bring about benefit, even if small, to further
success in engineering projects in Local Authorities under and according to a quality
management system.

The remaining unsolved problems which are still present are the Local Authority leaders
who are not open to change and trying to implement these scientific changes. Ultimately,
these tend to be figures who have been in their position for many years and have no desire
to improve and try to find various ways to do business. These figures also prevent and
restrict young employees to work according to the Guide. They also convince their
employees to stick with the ways in which they have been working without being open to
change. Thus, the bigger underlying issue is that these figures cannot be fired from their
positions. Thus, it is recommended to conduct workshops where local authority leaders and
employees are presented with the benefits of quality management.

The important scientific problem solved pertains to the E.M.C. which is the employee
involvement, internal motives and the quality management consultants working together to
create a better working environment to earn good results for all parties involved. When the
Local Authority works according to these three parts, a positive outcome is concluded, on
hand, EMC thesis saved financial resources of the country which is important to spend it

on the right places for the citizen and on the other hand, EMC thesis save time on the
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engineering projects that would makes it superficial on the time record and would makes
us ahead of time, to the extend there is some projects that needs to be done on narrow
period of time for example the schools that have to be done and ready to be function on
the 1st of September, so the EMC can be overall benefit, and in addition EMC can improve
the quality work and the quality of material that have been used in the engineering projects.
. Adoption and implementation of a quality guide proposed by the researcher in various
fields and institutions including hospitals, schools, public institutions, corporations, and
associations. Therefore, we ought to associate the employers with build the formulas and
laws of making, and on this scale the employers would be the rule maker and the main
reason to respect and apply by it in the first place and makes the opposition be out of the
way completely with that alone the thesis can build and form best environmental
workplace.

It is recommended to form an independent committee that checks whether employees
apply the quality management model appropriately and offers its own independent
recommendations and notes, therefore, each facility form a place for the Consultant to
inherit the look like HR with the same study field of the research like ISO 9001:2015 of
the employees and modernize and develop the details of the rules within the unity based on
the EMC thesis model with the emphasis on the Consultant part.

It is recommended that other units and departments within the local authorities conduct a
similar study and apply a similar model within their own sections, for example the social
department sections, educational, financial department and healthcare facilities in the local
authorities, research develops its own models and forms suits the facility with each
instruction, to avoid the chaos and prevent the fault with the newcomers and work with
“build on” formula, for the most important part thing is the laws and the rules that been
made is being applied based on the country and universal scales and instructions.

It is recommended to always subject the present study results and further results obtained
by similar applied models to continuous revision, analysis and development, and it make
sure to apply the 3 main factors and make sure to use and analyze another and additional
factors that affect the research, for example as new a factor, using the age of employs on
the applications of the laws rate, complex engineering projects, foreign and freelancers
employees, the places of each disk separate from we each other and co working spaces
those models are would be used by several governments facilities and local authorities in

the country, and by developing it by each five years regularly by checking the resent data.
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Appendix 2.
Dr. Deming Speaks About Quality in Japan - Paris, November 23th, 1980

Japanese companies don’t depend on automation

Many people talk about automation and about quality in Japan. Automation, that's all right, but the
Japanese don’t depend on automation. They learn efficient methods ever and ever. Machinery the
hell! A lot of people in America think that when they will have new machinery they will increase
productivity; they are totally wrong. New machinery will only give them new headaches. American
industry has not learnt how to use present machinery efficiently; they have not learnt supervision;
they do not understand improvement of process; they think they will get improvement by investing
in new machinery, and what they will get is a new set of headaches, a new set of problems. I have
seen so much of it! But it is not 100 percent true. There are some industries in America, some
isolated plants, they are highly automated, and they have had a devoted workforce, and intelligent
management and they can make use of automation.

Prerequisites for automation

Automation is not the answer in Japan. Quality and productivity in Japan do not result from
automation. You asked me a question about the Japanese achievement’s prerequisites. Yes, some
kind of automation can improve quality and reduce cost. Automation requires knowledge about the
machines, how to operate them, how to maintain them, how to repair them. Another requirement is
to have almost perfect incoming materials. Any defects along the line stops the whole thing. A
stoppage for one minute runs up costs, terrifically. Americans forget that. They find it too late.
Quality control is more and more important with automation because of the high cost of stoppage.
Training people cannot be accomplished, methods of training cannot be understood, when you have
no idea about statistical methods. The Americans have not come to that stage yet, they have been
out for many years. Here is the road now, as we say in English.

Quality is everybody's job

In France, you said, many questions are asked about Japanese industry and especially about
Japanese quality. You asked me what is the main ingredient of Japanese quality. Well, I think I told
you that in my speech last night, and in the speech | gave to you the day before yesterday. In the
Japanese industry, quality is everybody's job. They cannot get quality with a quality control
department only. A quality control department too often in America is a police department, and later
becomes a fire department. Quality has to be everybody's job. I think here in France you have some
quality control departments that are making quality everybody's job in the plant, and teaching

statistical methods to everybody in the plant, and teaching everybody how to use them. Now that's

156



good. We don't have enough of it in America, and I am sure you don’t have enough of it in France.

Lectures with top management

I don't know if | mentioned what happened in Japan with the top management in 1950 and in the
18 visits that | made since. They listened to my talks, about how management can make use of
statistical methods in industry all the way from incoming materials to consumer research. |
emphasized that the two ends of the line are important points; incoming materials and the consumer.
Without the consumer we don't have any production. The whole world knows how they have done
it. Innovation, new products, and improvement of all the products; it's fantastic. Japanese
management uses difficult methods, everywhere. On reception of incoming materials, they do not
accept defective materials. They teach vendors quality control. Japanese manufacturers also learnt
something that is useful in production, namely to share their manufacturing concerns with all the
others; so the entire industry improves. | taught top management in all my visits, 18 in all, and their
eagerness to learn how to use statistical techniques was very great.

Courses for engineers

And of course | taught hundreds of engineers. What happened in Japan in 1950 was an explosion.
And different forces came together to make that explosion. One of them was my conferences with
top management. The first one was held in 1950. Of course I held others in 1951, 52, 55 and so on.
Another force in 1950 was my teaching to engineers, several hundreds of them. Our third force was
that in two previous visits | had made it the purpose of life to help the leading Japanese statisticians
hold together, to invite them for the evening at my hotel, with some food and something to drink, to
tell them how fortunate they could be for the reconstruction of Japan. | had been to Japan for social
surveys, reports on the labor force, led by the Census. That is the third force. So, when 1950 came,
the leading statisticians were ready to teach statistics to hundreds and thousands of engineers. The
great JUSE, the Union of Japanese Scientists and Engineers, was ready to expand teaching of
statistics for industry, to teach management, to teach engineers. As a matter of fact, JUSE taught,
between 1950 and 1970, 15,000 engineers. The courses were rudimentary statistical methods to use
in production. They also do give courses, more and more, advanced courses for statisticians,
advanced courses of statistics for engineers. And continuously, courses for management. The
courses for management are difficult, yet they are booked up for seven months ahead, today. All
these four forces came together in 1950 and produced the explosion. And the explosion has
continued.

Quality Control Circles

Then about 1960 there was the formalization of Q.C. circles, by Dr. Kaoru Ishikawa. A lot of
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people in the world talk about Q.C. circles; they don't realize that the environment is right in Japan
and may not be right in America or in France. So, | think people are going to have problems about
Q.C. circles, because they do not have the proper environment for them. In Japan, you see,
everybody works for the company, is in the company for life, the company is his, they are all used
to working in groups, and the Q.C. Circle formalization is simply Dr Kaoru Ishikawa's method of
making the best possible use of this group's efforts, which involves Japanese work. They instituted
regional meetings so that top management could bring Q.C. circles from a part of the company to
another. So they learn if something valuable somewhere may be applied elsewhere. The Q.C. circles
use statistical methods, to understand what problems are important, to measure if their efforts are
effective. They need statistical methods, very simple ones, where culture is important, and they
work on the most important faults. And now they say they measure the effects of the changes. Now
Dr. Ishikawa has brought about regional meetings of Q.C. circles for all kinds of companies, where
they talk to one another to show what they have accomplished, in hope that what they have learnt
will apply to other companies. And there is a national convention, twice a year. | just attended one,
three weeks ago in Tokyo. 1 800 young people, | should imagine about aged 23. Think of it, from
industry all over Japan, from all kinds of industry, including construction, printing, railway,
manufacturing of all kinds, heavy industry, light industry, electronics. | call them boys and girls,
because they are young people, almost always. All of them come together with a great
determination, and they are so much involved. They have to tell all these other people what they
have done and the pride they put in doing this, the happiness they work with, that's fantastic to me,
fascinating.

American management is not looking very far

It's hard for me to imagine that this will happen in America. Maybe... but | don't think so, because
in America we don't like long term employment. Management is not looking very far. How could
you imagine Q.C. circles working hard on problems of production, in America, when a man who
has some business in April has a chance to lose his job in December. How could you have a Q.C.
circle made of people we hired and some other that we picked on the streets? How could you
imagine they could be really interested in the problems of the company? | cannot. It may be
possible for some companies in America to create employment in which Q.C. circles could be
effective, but I think it will take a long time, a large study from the top management. The
management has so far not put it up yet. I don’t see it in the future. Could be. But I cannot make any

predictions. | can't be so certain of the success.
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Outcome of Questionnaire and Interviews

The number of the residents in my possession
is?

Until 5000 persons

Between 5000-10000 persons

Between 10000-25000 persons

Above 25000 persons

The number of employees in the engineering
department?

One employee

Between 2-3 employees
Between 4-10 employees
Above 10 employees

how many engineering projects do you carry out
per year

Until 10 projects

Between 11-20 projects

Between 21-35 projects

Above 36 projects

Do you have procedures for managing
engineering projects in an orderly and complete
manner?

Yes there all the time
Yes there Part time
There is a very small part
We don't have

17.00%
24 40%
22.00%
36.60%

17.10%
36.60%
17.10%
29.30%

12.80%
29.30%
26.80%
31.70%

31.70%
43.90%
12.20%
12.20%
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How long do you have procedures for gquality
management in engineering projects?

We don't have procedures 12.20%
one year 34.10%
More than a year and less than 3 years 24.40%
More than 3 years 25.30%
If not, do you prepare forms and procedures

from time to time for your use and for the use of

the employees in the department from time to

time?

Yes, | always prepare 18.40%
Sometimes | prepare 52.60%

| took forms and procedures from the author and 21.10%
| use them

| have no forms and procedures 7.90%
If you have procedures for quality management
or material that you have prepared, do the
employees of the department use them?
Yes, absolutely 39.00%
Yes partially 39.00%
very few 12.20%
we don't used 9.80%
If you have procedures for quality management
in engineering projects, to what extent do you
think there is success in managing these
managerial projects?
75% 36.80%
50% 44.70%
25% 18.40%
5% 0.00%
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If you do not have procedures for managing
engineering projects, what is the reason?

Lack of time to deal with it

lack of budget

It is still too early to introduce procedures
We oppose procedures

Would you agree to the introduction of project

management procedures as part of the
department's work?

Yes, absolutely
Yes, but according to my instructions
Mo need at this time

| am opposed to project management
procedures

Do you think that introducing project
management procedures will bring general
benefit?

Yes, absolutely
Mot in any situation
Maybe partial

no

Do you think project management procedures

save time for department employess?
Yes, absolutely

not always

very few

Does not save time

42.90%
48.60%
8.60%
0.00%

48.70%
46.20%
5.10%
0.00%

57.50%
32.50%
7.50%
2.50%

55.00%
35.00%
7.50%
2.50%
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Do you agres that project management
procedures will save public money?
Yes, absolutely

Fartially

Maybe will save

‘fou won't save any money at all

Do you think they should be transparent and
open to the public?

‘as, absolutely

Onily the part related to the public

partial

nio

Who is taken care of regarding the preparation
of forms/procedures if there is no quality guide?
The treasurer of the authority or the secretary
Council management

The team and | are self-prepared

Council Enginear

Director of the construction department
Divisional Organization and Finance Manager
The guality manager

Director of the engineering department
Department managers

Who are the factors that interfere with certain
procedures or forms that can interfere with
working according to the procedures?

mothing

External parties who fund and demand to follow
their procedures

The treasurer of the Authority

the treasurers

the various providers

elected officials

the head of the authority

Only conservative workers

36.60%
36.60%
4.00%
2.40%

63.40%
31.70%
4.00%
0.00%

_._.q._._.ﬁ_.._._.
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What is the frequency of changing a procedure
or form in the guality procedures?

Every day

every week
Every month
Once a year

Is there any objection in the Authority to any
procedures or quality guide?

always

There is a part

wvery few

There is no objection

Who are the opponents of the procedures or the
quality guide?

the managers

the warkers.

The custemers (contractors, suppliers)

Other colleagues at work: for example

0.00%
31.60%
34.20%
34.20%

5.30%
60.50%
26.30%

7.00%

25.70%
42.00%
14.30%
17.10%
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Metric of success of authorities
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Appendix 3.2.1.

The correlation between Involvement of management and the success of authorities
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Appendix 3.2.4.
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Appendix 3.2.5.

The correlation between Impact of the quality manager and the success of authorities
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Appendix 3.2.6.

The correlation between Deadline or time table and the success of authorities
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Appendix 3.2.7.

The correlation between Instructions and multiple-participant meetings and the success of

authorities

sHunjaaw juedioipied-ajdiy nuw pue suoIPNIEU| Jo Xapu
$3II0YNe [220|
O GEDELE SESEPEEE ZE IC0E 6D 07 LLOT ST PIEC IT I 05 08 0 03 05 or 0 oz o 0
ﬁ_ e
I I ’ m
3 ]
1 HHU . : N -
[ o E
a il LI i ‘ o 3
[ ] £ m sy M
55 o § 0e 13 b L [ os w
TLE s g
o L . o 13 H
gt LER Gt 05 w.m ——— L vs 8
05 : L] T -3
S cmmm T—— e g
09 09 09 2 L] n
o ¥ e ” oS m
0L 7 T
” ]
02 m” L] L] m_
% B ose §
06 2 ® s !
0ol
‘aA0QE jUaU0dind ¥apul su 0 Wwauodwod yoes Jo) (21008 sjubism sl sism sjuspuodsa) |0 JUSSU0D ALY UM PUB 'SMalAS]L PAJINPUOT |
Ol:#/MLA=  |S¢ |09 |05 |SUE |OF |02 |08 |525 |5CE |06 |04 0% |SLER|OF  |0E  |5TF |[0E  |SF |0F |0
TOLATIBABA= | 8L | ¥2 | O | SL | 8L | 8 | ¢ | bZ | Eb | B8 | 8 | ¥T [SUL| 8L T [ L[ 2|8l |8 |2l w101
£ [ £ ¥ [ £ PS5 |28 |5 £ [ L £ z shuaaw o aquiny
o o le 9 18 g [ ¥ ] 0|5 [Eb | ¥ T[S |0L] 8 |9 |8 g 018 snoy Buue) |
[ £ £ z LT | ¢ [ [ b |z g |2 ¢ [ANT BUE} J0 JUnalE 3L
LHOIIM Op | GE | 8 | £ | 9 | S8 | #E | EC | ZE | VE | O | G0 | 9T | L | % |SC (WT (&L |E (i€ SaIjuoyine (20|
sbupaaw yuedionied-ajdnjnw pue suonannsu|
OF | BE | 88 | L8 | %€ | § FEO|EE | ZE | ME | 0E | B |82 | LT | % |ST |FT (8T |&T | saljuoyine [eao|
0ge |&45 |50L |€'69 (599 |09l 805 (ST¢ |0E9 €S (SOL (0P |SEE (0OL [E%S |EBL |EEF (2C9 |PED |SEF (3BIJI0UINE [BO|40 S592INS JO JUlSW
A
X M ANl s 30| d]|0|NTHW[T]|X r | H{9[d ]3[40 g8

2k
L
0l

e

—

| o] o0 =t un | w

171



The correlation between Involvement of employees and the success of authorities

Appendix 3.2.8.

w0 | = @[ ||

B C D E|]F]G6]HJ]I1I]J]K]J]L]IM]|[NJOJP]@]|R]S]|T]UJV]W]X
2 [number/numberoflocalauthority | 21| 22] 23] =24] 25] 26] 27| 28] 29[ 30] 34 32| 33| 34[ 35] 36[ 37] a38] 39 40
melric of success oflocal aut] 495| 638| 638 493 783 543 700| 395] 480] 705| 583| 630| 425] s508| 760| 665 693| 705 578 320
0303 | 1 |Involvementof management| 30.5] 40.4| 40.8] 30.3[ 452[ 357[ 382 211] 27.7] 254 38.9] 407| 372 344| 395 37.0] 41.0] 382[ 429[ 337
0001 | 2 [Experience with quality 0.0] 40.0] 40.0] 30.0] 10.0] 10.0] 40.0[ 10.0] 0.0 200] 40.0] 40.0] 30.0] 40.0] 40.0] 10.0] 10.0] 20.0] 40.0] 40.0
0536 | 3 |Motives for implementations| 29.2| 354| 39.6| 24.6| 346 350( 375 267 325| 60.0] 37.1| 346| 27.1| 337| 44.2| 454 425| 513] 350| 267
0693 | 4 |Involvement of employees | 40.0| 65.0] 45.0] 30.0[ 65.0] 65.0| 50.0] 15.0] 25.0] 60.0] 450 60.0| 25.0| 250| 65.0] 65.0] 60.0] 75.0] 40.0] 200
0357 | & |Impact of the quality managd 325] 47.5| 45.0] 325[ 50.0] 425[ 55.0[ 35.0] 37.5] 50| 55.0] 655.0] 275 40.0] 625] 70.0] 77.5| 675] 425[ 225
0.535 6 |Deadline or time table 10.0) 45.0( 375 75| 200/ 200 450 100 20.0( 45.0] 45.0| 45.0( 10.0{ 20.0) 45.0| 450 30.0] 450) 30.0| 150
0.013 | 7 |Instructions and multiple-par] 30.0] 40.0| 45.0] 30.0] 425 30.0| 400 43.8| 60.0] 70.0] 90.0] 325 525 60.0| 20.0] 40.0] 37.5| 50.0] 60.0| 450
4 40.0] 65.0] 45.0] 30.0] 65.0] 65.0] 50.0] 15.0[ 25.0[ s0.0] 45.0] 60.0] 25.0] 25.0[ 65.0] 65.0] s0.0] 75.0] 40.0] 300
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Appendix 3.2.9.

The correlation between Involvement of employees + motives and the success of authorities

B c [} E F G H | J K L M N Q P Q R 5 I u v w X
r2 |number{number of local authority [ 21 22] 23] 24| 25 26 27 28 29 30 3 A 33 34 35| 36 a7 38 39 40
metricofsuccessoflocalauﬂ 49.5) 638| 63.8| 49.3| 69.3| 543 70.0| 395| 480| 575 58.3| 63.0] 425) 508| 66.0| 665 69.3) ¥0.5| 57.8) 32.0
0.303 1 Involvement of management | 30.5| 40.4| 408 30.3| 452| 357| 382| 211| 2V7| 474 38.0| 407| 37.2| 344| 305| 37.0| 41.0] 382| 429] 337
0.001 2 |Experience with quality 0.0) 400/ 400 300] 10.0| 10.0) 40.0| 10.0] 00| 200| 40.0| 40.0] 30.0) 40.0| 400/ 10.0( 10.0] 20.0] 40.0) 40.0
0.536 3 |Motives for implementations| 29.2| 35.4| 39.6) 246| 34.6| 350 37.5) 26.7( 325) 36.7| 37.1| 346 27.1| 33.7| 44.2) 454[ 425| 51.3| 35.0| 267
0.693 4 |Involvement of employees 40.0) 650 45.0| 30.0| 65.0) 65.0) 50.0) 150| 250| 50.0| 45.0) 60.0] 25.0) 250| 650 65.0[ 60.0) ¥5.0] 40.0) 30.0
0.357 5 |Impact of the quality managq 32.5| 47.5| 45.0| 32.5| 50.0| 42.5| 65.0| 35.0] 375 47.5| 55.0| 65.0| 27.5| 40.0| 625) 70.0| 77.5| 67.5| 425| 225
0.535 6 |Deadline or time table 10.0) 450/ 375 75| 20.0) 20.0) 45.0) 10.0] 200 450] 45.0) 45.0) 10.0) 20.0| 450 450 30.0] 45.0) 30.0) 15.0
0.013 7 |Instructions and multiple-par] 30.0| 40.0{ 45.0| 30.0{ 42.5| 30.0| 40.0| 43.8| 60.0| 28.8| 90.0| 325| 52.5| 60.0| 20.0| 40.0] 375 50.0| 60.0| 45.0
3+4 346) 502| 423| 273 49.8| 50.0) 43.38| 208| 288| 433| 41.0] 47.3] 26.0] 293| 546| 552 51.3| 63.1] 37.5] 283
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Motives for implementations + Involvement of employees
Appendix 3.2.10.

The correlation between Involvement of employees + motives + Deadline or time table and the

success of authorities

B | C D E]FJ]G[H] I [J][K[L]IM][N]JO]JP]Q]RI]SI[TI]U]J]V]W]X
2 [number[numberof localauthority | 21] 22] 23] 24] 25| 26| 27| 2a] 29| 30] 31| 32] 33] 34] 35] 36] a7] as] 39] 40
metric of success of local autl_495] 63.8] 63.8] 49.3] 60.3| 54.3| 70.0| 395 480 57.5| 58.3| 63.0| 425 508| 6.0| 66.5| 69.3| 705| 57.8] 32.0

0303 | 1 |Involementof management | 305 40.4| 40.8] 303 452 357| 3s2| 211 277| av.4| 38.9] 407| 372| 344[ 395[ 37.0] 410] 382[ 429] 337
0001 | 2 [Experience with quality 0.0{ 40.0] 40.0{ 30.0[ 10.0] 10.0] 40.0] 10.0] o0.0] 20.0] 40.0] 40.0] 300] 40.0] 40.0] 10.0{ 10.0] 20.0] 40.0] 400
0536 | 3 |Motives for implementations| 202 354| 306 246 346] 35.0] 375] 267 325] 36.7| 37.1| 346] 271| 237( 442[ 454] 425 513 350[ 267
0693 | 4 [Involvement of employess | 40.0] 65.0| 450 300[ 65.0] 65.0] 50.0] 150] 250] 50.0] 45.0] 60.0] 250] 25.0] 65.0] 65.0] 60.0] 75.0] 40.0] 30.0
0357 | 5 |Impact of the quality managd 325 47.5] 45.0] 325 50.0| 425 6s.0] 350] 375] av.5| 55.0] 65.0] 27.5| 40.0[ 625 70.0] 77.5] 675] 425] 225
0535 | 6 |Deadline or time table 10.0] 45.0] 375] 75| 20.0] 20.0] 450] 10.0] 200] 45.0[ 45.0[ 450 100 200] 45.0] 45.0] 30.0] 450] 30.0] 150
0013 | 7 |[Instructions and multiple-par] 30.0{ 40.0{ 45.0{ 300 425] 30.0] 40.0] 438 60.0] 23.8| 90.0] 32.5| 525| 60.0[ 20.0[ 40.0[ 375] 500 e0.0] 450
3+4+6 26.4] 485 407 207 30.0] 40.0] 44.2] 17.2] 258[ 439] 424] 465[ 207| 262[ 514] 518 442] 57.1] 350] 239
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Appendix 3.2.11.

The correlation between Involvement of employees + motives + Impact of the quality manager

and the success of authorities

A B c D E F G H | J K L M M Q F Q R 5 T u v w £

92 2 _|number|number of local authority [ 21 22| 23] 24| 25 26 27| 28 29 30 N 32 33] 34| 35/ 36 37 38 39 40
93 metric of success of local auﬂ 495| 63.8| 63.8) 49.3| 69.3| 543| 70.0| 395 480 575 58.3| 63.0) 425| 50.8| 66.0) 66.5| 69.3] 70.5| 57.8) 320
94 0.303 Involvernent of management | 30.5| 40.4] 40.8] 30.3| 452) 357| 38.2| 211] 27.7| 47.4| 38.9| 40.7) 37.2| 344| 395| 37.0] 41.0] 38.2| 42.9] 337
95 0.001 Experience with quality 0.0 40.0{ 40.0] 30.0) 10.0{ 10.0{ 40.0] 10.0) 0.0 20.0{ 40.0) 40.0) 30.0| 40.0{ 40.0) 10.0 10.0{ 20.0] 40.0] 400
96 0.536 Motives for implementations| 29.2| 35.4| 39.6| 24.6| 346 35.0/ 37.5| 267 325 36.7| 37.1| 346| 271| 33.7| 442 454| 425] 51.3| 35.0| 267
97 0.693 Involvement of employees 40.0( 65.0{ 450) 30.0| 650| 65.0| 50.0| 150 250 50.0{ 45.0) 60.0) 250| 25.0| 650 65.0| 60.0/ 75.0| 40.0] 300
98 0.357 Impact of the quality managq 32.5| 47.5| 45.0) 32.5) 50.0| 42.5| 65.0) 35.0| 37.5| 47.5| 55.0| 65.0) 27.5| 40.0| 625 70.0] 77.5| 67.5| 425 225
99 0.535 Deadline or time table 10,0 45.0{ 375 7.5| 200/ 20.0] 45.0| 10.0) 20.0( 45.0{ 45.0) 450) 10.0| 20.0| 450) 450 30.0( 45.0] 30.0] 150
100 0.013 Instructions and multiple-par] 30.0| 40.0| 45.0] 30.0| 42.5| 30.0| 40.0| 43.8| 60.0| 28.8| 90.0| 325| 52,5 60.0| 20.0| 40.0| 37.5| 50.0/ 60.0] 450
101 3+4+5 339( 493[ 432] 29.0| 499| 475] 508 256) 31.7| 447| 457 53.2) 265] 329| 57.2| 60.1| 600 G46] 39.2] 264
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Appendix 3.2.12,

The correlation between Involvement of employees + motives + Impact of the quality manager

+ Deadline of time table and the success of authorities

Al B | C D EJF]G]H]I]JJK[LIM]IN]JO]JP]®@]R]S][TJUJV]W]X
121
122 2 |numbernumberoflocalauthority | 21| 22] 23] 24| 25] 28] 27] 28] 29 30] 31| 32| 33] 34| 35 38| a7 38] 39] 40
123 metric of success of local aut] 49.5| 63.8] 63.8 49.3] 69.3| 54.3| 70.0] 395 48.0] 57.5| 58.3| 63.0] 425| 50.3] 66.0| 66.5| 69.3] 70.5| 57.8] 32.0
124 [0303 | 1 |Invovementof management| 30.5| 40.4] 408| 30.3| 45.2| 35.7| 38.2] 21| 27.7| 47.4| 38.9| 40.7| 37.2| 34.4| 395 37.0] 41.0] 382 429 337
125 [ 0001 | 2 |Experience with quality 0.0| 40.0] 40.0] 30.0] 10.0] 10.0{ 40.0] 10.0] 0.0 20.0] 40.0{ 40.0] 30.0] 40.0] 40.0] 10.0{ 10.0] 20.0] 40.0] 40,0
126 | 0536 | 3 |Motives for implementations| 29.2| 35.4| 396 24.6] 346 350] 37.5] 267| 32.5| 367 37.1] 34.6] 27.1| 33.7| 442 454] 425] 513( 350] 267
127 [ 0693 | 4 |Involvement of emplovees | 40.0] 65.0] 45.0 30.0] 65.0] 65.0] 50.0] 15.0] 25.0] 50.0[ 45.0] 60.0] 25.0] 25.0] 65.0] 65.0] 60.0] 75.0] 40.0] 30.0
128 | 0357 | 5 |Impact of the quality managq 32.5 47.5] 45.0] 32.5] s0.0{ 42.5] 65.0] 35.0] 37.5] 47.5] 55.0] 65.0] 275 40.0] 625] 70.0] 77.5] 675 42.5] 225
129 [ 0535 | 6 |Deadline or time table 10.0] 45.0] 375] 7.5| 20.0[ 20.0[ 45.0] 10.0[ 20.0] 450 45.0[ 450] 10.0] 20.0] 450] 45.0[ 30.0] 45.0] 30.0] 150
130 [ 0013 | 7 |Instructions and multiple-pa 30.0] 20.0] 45.0] 30.0] 42.5] 30.0] 20.0] 43| 60.0] 28.8] 00.0| 32.5] 525( 60.0] 20.0[ 40.0] 37.5] s0.0{ 60.0] 45.0
131 3+4+5+6 27.9] 48.2] 418[ 236| 424 4056] 49.4] 217| 28.8| 448 455| 51.1] 224] 297| 542 56.4| 52.5| 50.7| 36.9] 235
132
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Appendix 4.
About the 1SO- 9000 series

The ISO 9000 family of standards, Includes a large number of standards for each field separately,
for example:

1. ISO 9000:2015: This standard provides an overview of the concepts and principles of quality
management. It defines terms and outlines the fundamental principles of quality management that
are used throughout the 1ISO 9000 series. 1ISO 9000:2015 helps organizations understand the context
of quality management and serves as a foundation for implementing other standards in the series.

2. 1SO 9001:2015: This is the core standard in the 1SO 9000 series and specifies the requirements
for a QMS. ISO 9001:2015 sets out criteria for organizations to demonstrate their ability to
consistently provide products and services that meet customer and regulatory requirements. The
standard emphasizes a process approach, risk-based thinking, and continual improvement. It is
designed to be flexible and applicable to organizations of all sizes and industries.

3. ISO 9004:2018: This standard provides guidelines for enhancing the overall performance of an
organization, beyond the requirements of 1ISO 9001. ISO 9004:2018 focuses on achieving sustained
success through a focus on stakeholders, leadership, strategy, and resource management. It
encourages organizations to adopt a holistic approach to quality management and continual
improvement.

4. 1SO 19011: While not part of the 1SO 9000 series, ISO 19011 provides guidance on auditing
management systems, including QMS. It helps organizations conduct internal audits and external
audits (such as for certification purposes) effectively and efficiently.

The 1SO 9000 series is based on principles such as customer focus, leadership, engagement of
people, process approach, improvement, evidence-based decision making, and relationship
management. Organizations that implement ISO 9000 standards benefit from improved consistency
in operations, enhanced customer satisfaction, better management of resources, and increased
efficiency.

Certification to I1ISO 9001:2015 by an accredited certification body demonstrates an organization's
conformity to the standard and its commitment to quality management. It can enhance an
organization's reputation, improve its competitiveness, and open doors to new business
opportunities.

Overall, ISO 9000:2015 and its related standards provide a robust framework for organizations to
establish, implement, maintain, and continually improve their QMS, ultimately leading to enhanced
performance and customer satisfaction.
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Requirements of 1ISO-9001 series

Management 4.1 Management Responsibility
Management 4.2 Quality System

The company 4.5 Document and Data Control

The company 4.8 Product Identification and Tractability
The company 4.12 Inspection, Measuring and Testing Status
The company 4.13 Control of Nonconforming Products

The company 4.14 Corrective and Preventive Action

The company 4.16 Control of Quality Records

The company 4.17 Internal Quality Audits

The company 4.18 Training

Requirements 4.3 Order Entry

Requirements 4.4 Design Control

Requirements 4.6 Purchasing

Requirements 4.7 Control of Customer Supplied Products
Requirements 4.9 Process Control

Requirements 4.10 Inspection and Testing

Requirements 411 Inspection and Testing Equipment
Requirements 4.15 Handling, Storage, Packaging, and Delivery
Requirements 4.19 Servicing

Requirements 4.20 Statistical Techniques
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Appendix 6.
Proposed Quality Guide for Local Authorities, (in Hebrew)
(Attached)

The model since 2016 the engineers have been gathering data and samples that approved

by the country and industrial ministry, the model contains 110 form and sample of instructions

that ready to apply, those models indicates to manage the engineering projects from planning to

implication and tender all the way to planning to the contractor and apply it to the done deal

projects, also it follows the procedures, therefore the models are several files while all these steps

are on papers the real purpose is to transform it to a more application to computer program with

saves us more time and it allow to share it to others to use and being helpful, the model program

is formed in google sheets, and several employees can use in the same time and all of this is to

done projects in a perfect form and time also to supervise it after.

1.

8.
9.

The first part is about making sure that the higher ups approve the projects and
models are following the global standards, therefore that model is made by the
employees and the consultant of the quantity formed the laws and rules in EMC
guides while all employees are excited and how the project is challenging them
thus, include them.

The second part is the building's design that includes the tenders and contracts of
the projects such as schools, playgrounds, clubs and so on.

The third part is taken to supervise the engineering projects.

The fourth part is about infrastructure such as water pipelines, streets and rainwater
sewers.

The fifth part is about the project manager and the procedure of the file’s project
details and so on.

The sixth part is about the structural planning that includes the files, tenders and
contracts.

The seventh part is about general contracts that take the planning and samples of
meetings and samples of the way to choose the project manager.

The eight part is about contracts with the main contractor.

Ninth part is about the general samples.

In Addition to all model’s forms there are instructions to guide to the steps and how to

apply it throughout the process.
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Local authority
QM AZ Engineering department T7x*** Code Address
XXXXX@basmat.org.il E-mail | 04-999999 Fax 04-8***8 | Telephone
Version: 1 Quality Policy Statement Name 1.1.1F | Instructions
1.Definitions:

1.1. The quality policy - the set of goals of the implementation department, in the city
improvement and engineering department of the local authority in the field of quality, and the
steps taken to achieve them.
2. Quality policy statement of the execution department:
2.1. The execution division in the engineering department of the local authority is establishing a
system of quality assurance in order to improve the quality of service of the public construction
for the well-being of the residents, the procedure file of the quality manual complies with the
ISO 9001:2015 standard. The execution division of the local authority has undertaken these
obligations for the benefit of the residents. The council's engineer, the department manager, the
project managers, the officials and the employees are obligated to comply with the procedures
and obligations contained in the procedures file and to work according to them. The department
manager believes that these obligations will help the department to improve the quality of
construction and service.
3. The target:
3.1. The department's commitment is to a long-term excellent level of quality while constantly
improving quality.
4. The method:
4.1. The director of the department, the engineer of the council as well as the head of the council,
will allocate the necessary resources to operate the 1ISO 9001:2015 system of IT procedures.
4.2. The director of the department will ensure that the policy of the executive department is
understood by all employees of the department. To this end, the authority appointed a quality
assurance manager responsible for the implementation of the ISO 9001:2015 standard. All the
procedures and obligations included in this file were reviewed and approved by the department
manager, the council's engineer and the head of the council.
4.3. All employees of the department are responsible for implementing the requirements specified
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in this set of procedures, to ensure the level of quality specified in all phases of construction. The
management of the department will ensure that all employees are informed of the quality
assurance procedures, through regular training and refresher activities.
4.4. The quality supervisor in the division will be the quality manager in the authority.

5. Responsibility: the quality assurance manager at the Authority.

6. The quality policy has been approved by:

6.1. Name of the head of the council: Date: Signature:
6.2. Department manager's name: Date: Signature:
6.3. Name of Council Engineer: Date: Signature:
6.4. Quality Assurance Manager Name: Date: Signature:

Local authority
QM AZ Engineering department TTx*** Code Address
XXXXX@basmat.org.il E-mail | 04-999999 Fax 04-8***8 | Telephone
Version: 1 Internal quality checks Name 1.1.1E | Instructions
1.Target

1.1. Detail and guide the quality assurance department, in the process of performing internal
quality checks related to quality assurance procedures according to 1ISO 9001:2015.

1.2. To serve as a tool for administrative control of the projects.

1.3. Establish a clear and uniform method for performing internal quality checks.

2. The method:

2.1. Internal quality checks of the execution processes of the ISO 9001:2015 it practices will be
conducted with the frequency of an annual round.

2.1.1. The inspections will be conducted by the quality assurance manager or someone
authorized by him. The inspector will be an independent factor regarding the inspected entity.

2.1.2. The inspections will be conducted according to an annual plan that determines the
inspection schedule for the entire department Form No. 1.1.3 with the help of a pre-written
checklist. At the discretion of the quality assurance manager, additional internal quality
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inspections will be conducted in addition to this list.

2.2. In these inspections, all sections of the standard related to quality assurance procedures
according to 1SO 9001:2015 will be tested in order to examine and verify their compliance with
the requirements of the standard, as well as control of the audited documentation including
applicable documents.

2.3. In the tests, the employees of the department will be asked about the whole range of
activities they perform, about the aspects of quality involved in their work, and their level of
understanding of their role and their awareness of the ISO 9001:2015 it procedures will be tested.

2.4. The quality checks will be carried out according to a checklist for carrying out internal
checks which will be contained on form 1.1.3 and will be documented in the department'’s offices
in the internal quality checks file. Comments will be detailed on an additional printout page that
will be attached to the test summary.

2.5. The summaries of the internal tests will be discussed in the management survey. If
necessary, corrective action will be taken by the test editor or quality assurance manager
(department manager) project manager.

2.6. A copy of the internal quality check will be sent to the manager of the project reviewed in
the check.

2.7. In the management survey, the effectiveness and performance of the repairs and corrective
actions will be examined, and if necessary, a repeat inspection will be conducted.

2.8. Changes/updates to the annual schedule for performing the tests will be made by the
quality assurance manager.

2.9. The examiners will be trained for their role.

3. responsibility:

3.1. Responsibility for implementing this procedure applies to the Quality Assurance Manager.

4. Applicable Documents:

4.1. Annual plan to perform internal quality checks No. 1.1.2

4.2. Internal quality check form No. 1.1.3

Local authority

QM AZ Engineering department T7x*** Code Address
XXXXX@basmat.org.il E-mail | 04-999999 Fax 04-8***8 | Telephone
Version: 1 The quality system Name 1.1.1D | Instructions
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1. Definition:

1.1. Quality system - the organizational structure, responsibilities, procedures, processes and
resources used for quality management.

2. targets:

2.1. To operate a documented quality system, based on the procedures of 1ISO 9000

2.2. To detail and guide the employees of the department and the quality assurance manager, in
matters where involvement and executive responsibility is required.

2.3. Determine a clear and uniform method for operating the quality system in the construction
department of the council.

3. The method:

3.1. The authority and responsibility of the department's employees derives from the
department's quality policy statement.

3.2. The quality system is divided into four levels of the "documentation pyramid":

Forms, quality plan, quality records

Laws, specifications, standards and regulations

Quality assurance procedures Internal procedures

3.2.1. Procedures - instructions for carrying out the works and managing projects, tests, etc.

3.2.2. Forms - are used to implement and control procedures and work instructions.

3.3. Quality plans - as part of the quality system, a quality plan will be implemented for each
construction project. The quality plan will be compiled by the project manager and approved by
the department manager. The quality plan will include the following sections:

3.3.1. Description of the project.

3.3.2. Organizational structure of the project team.

3.3.3. budget/financial control.

3.3.4. Reference to procedures and work instructions relevant to the project.

3.3.5. Internal testing program.

3.3.6. Test programs during the project.

3.3.7. Program of audits within the framework of management.

3.3.8. Consultants and planners.

3.4A complete and updated copy of the main procedures file will be kept by the following

parties:
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3.4.1. The head of the council.

3.4.2. The council engineer.

3.4.3. Treasurer of the Council.

3.4.4. Secretary / CEO of the Council.

3.4.5. Department manager.

3.4.6. Quality Assurance Manager.

3.4.7. The project managers.

3.5. All office holders in the department will act according to their job description and in
accordance with the department's organizational structure, and will also have in their possession
the procedures that belong to their field.

3.6. Procedures that have been canceled or changed and replaced with new procedures must be
destroyed.

3.7. All employees of the department, at all levels, will perform the work according to the
appropriate instructions and specifications, in accordance with the ISO 9001:2015 quality
assurance procedures

3.8. The director of the department in collaboration with the council's engineer will allocate the
necessary resources for the operation of the ISO 9001:2015 system of procedures and their
ongoing implementation according to the following schedule:

3.8.1. Administrative personnel - The quality assurance manager of the council will serve as the
authority's quality assurance manager.

3.8.2. Training days for employees, as detailed in the employee training procedure, appropriate
equipment as required.

3.9. The Council's quality assurance manager will maintain close contact with the various
departments in the Authority and the various construction projects regarding the implementation
of procedures, quality examination, internal inspections, detailing reports and forms.

3.10. The objectives of the quality system

3.10.1. Verify that the execution conforms to the requirements of the specifications and the
contract.

3.10.2. Verify the Council's ability to meet the requirements of the contract.

3.10.3. Ensure the existence of a dynamic and advanced quality assurance system, which will
adapt itself to current requirements of the performance levels.

3.10.4. Discovering defects and problems in real time, in order to reduce the damage or avoid
it.
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3.10.5. Gathering data and analyzing problems discovered for the purpose of drawing lessons.

3.10.6. Monitoring the implementation and execution of quality assurance instructions by all
department employees.

3.10.7. Continuous improvement of the system.

4, Warranty:

4.1. The responsibility for implementing this procedure applies to the quality assurance
manager.

5. The quality policy has been approved by:

5.1. Name of the head of the council: Date: Signature:
5.2. Name of the department manager: Date: Signature:
5.3. Name of Council Engineer: Date: Signature:
5.4. Name of Quality Assurance Manager: Date: Signature:
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Appendix 7.1.

Letter from Islam Amara General Manager Canna of Galilee Local Council

CANNA OF GALTLFFE
H13 153 N'MIPARN AXVIND PN LS A8 e adas
‘ _H;_ J': 7 =
YD 7010 0wy e e S Sl pulaall e i Al
048847658 ezl e 048847620 B
mancal.canai@gmail.com LOCAL COUNCIL CODE: 16930

May 12th, 2023

re: the topic of “The Model of Cuality Management System in Public Organizations of

Constructions”, by Awny Zrekat, PhD student at the State University of Moldova

To whom this may concern:

|, Islam Amara, am the General Manager of the Canna of Galilee Local Council. | testify and
confirm the implementation of the Quality Management Guides of which Awny Frekat has
introduced to us over two years ago. Since then, the Engineering and construction projects we
have been involved with have become so0 much better. Everything gets done faster and without
problems. Examples of this are the 1,200sq. meter school which was completed in only &
maonths time. In addition, the widening of the road project ‘Road No. 2 which was put on hold for
G years until the successful integration of the Quality Management Guidelines. | attest that the

results we have seen have made a huge improvement in our public organization of construction.

With all respect,

Islam Amara

General Manager

Canna of Galilee Local Council
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Appendix 7.2.

Letter from Talal Affan Engineer of Elbatof Regional Council
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August 19th, 2023

re: the topic of “The Model of Quality Management System in Public Organizations of

Constructions”, by Awny Zrekat, PhD student at the State University of Moldova

To whom this may concern:

I, Talal Affan, am the Engineer of Albatuf Regional Council. | testify and confirm the

implementation of the Quality Management Guides of which Awny Zrekat has introduced to us

over two years ago. Since then, the Engineering and construction projects we have been

involved with have became so much better. Everything gets done faster and without problems.

| attest that the results we have seen have made a huge improvement in our public organization

of construction.
7
With all respect, 7
C', av1e
[ /w 0D
T o
Talal Affan s \-/"/ :

Engineer of the Albatuf Regional Council
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Appendix 7.3.

Letter from Jamal Zubidat Engineer of Basmat Taboun Local Council
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April 24th, 2023

“The Model of Guality Management System in Public Organizations of Cpnstmciiona"

I, Jamal Zubidat, am the Engineer of Basmat Taboun local Council. | testify and
confirm the implementation of the Quality Management Guides of which Awny Zrekat
has introduced to us over four years ago. Since then, the construction projects we
have been involved with have become so much better. Everything gets done faster
and without problems.

| attest that the results we have seen have made a huge improvement in our public

organization of construction.

With all respect,

Jamal Zubidat

Engineer of the Bazmat Taboun local Council

bosmatfibosmat org.il :¥"a7  04-3531398 ops  04-5832403 : Yo 36008 mpm 6030 1"n puao nnoa 29 wan um
www.basmattabun.muniil
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Appendix 7.4.
Letter from Majed Awawdi the Head Of Engineering Department of Canna Of Galilee
Local Council

CANNA OF GALILEE
N1D 19 N'Migna axymn
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04-8847658 04-8847620 ﬁ
mancal.cana@gmiail.com LOCAL COUNCIL CODE: 16930

January 22th, 2024

re: the topic of “The Model of Quality Management System in Public Organizations of

Constructions”, by Awny Zrekat, PhD student at the State University of Moldova

To whom this may concern:

|, Majed Awawdi, The Head of Engineering Department of the Canna of Galilee Local Council. |
testify and confirm the implementation of the Quality Management Guides of which Awny Zrekat
has introduced to us over these days. The Engineering and construction projects we have been
involved with have become so much better. Everything gets done faster and without problems.

| attest that the results we have seen have made a huge improvement in our public organization

of construction.

With all respect,
Majed Awawdi

The Head of Engineéri ent

Canna of Galilee Local Council
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STATEMENT OF ACCOUNTABILITY

Undersigned, I, ZRIKAT AWNY, declare personal responsibility that the materials
presented in thesis are the result of My research and scientific achievements.

Aware that in the event not, will suffer the consequences in accordance with the

law.
ZRIKAT AWNY
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