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ABSTRACT

AN INVESTIGATION OF MACROERGONOMIC PERSON
FACTOR EFFECT ON CONSULTING WORK SYSTEM
PERFORMANCE

Macroergonomics has been one of the significant approaches to contribute to
design of the systems with human element for well being and system’s performance.
Previous macroergonomics studies concentrated exclusively on the design and analysis
of the manufacturing work systems. On the other hand, the value of adding a macroer-
gonomic approach with all its components to a service work system has received little
consideration. This study addresses this gap in the existing literature and investigates
the effects of person which is one of the macroergonomics factor on consulting work sys-
tem performance. Specifically, study objectives are twofolds: (i) Developing a person
factor-related hypothesis model representing consulting work system performance; and
(ii) Determine the direct, indirect and total effects of the four person factor elements
on the consulting work system performance using the developed hypothesis model.
To reach the stated objectives, a person-factor hypothesis model for consulting work
system performance was developed. A macroergonomics compatibility questionnaire
(MCQ) was created for data gathering from the managerial staff of various consulting
companies. To define key ’driver’ constructs and estimate the direct, indirect, and total
effects, the variance based PLS-SEM technique was performed. The findings indicated
that for higher employee performance, the macroergonomic compatibility of cognitive
skills, education and knowledge, psychological characteristics and motivation and needs
are significant person related elements. Total effects in the hypothesis model revealed
that employee performance significantly effects organizational performance and service
process. In this regard, the developed model may help consulting companies to enhance

service quality and stay competitive in today’s business world.



OZET

MAKROERGONOMIK KiSI FAKTORUNUN
DANISMANLIK IS SISTEMI PERFORMANSINA ETKISI
UZERINE BIR ARASTIRMA

Makroergonomi, insanl sistemlerin tasariminda ve geligtirilmesinde sistem per-
formansimi ve insan esenligini artirmak icin kullamlan bir yaklagimdir. Onceki makro
ergonomi caligmalari, daha cok imalat sektori iizerindeki aragtirmalar: igerir. Ote
yandan, makroergonomik yaklagimin, danigmanlik ig sistemleri tizerine etkisi pek
aragtirilmamistir. Bu ¢alisma, bu konuya egilerek, makroergonomi faktorlerinden biri
olan kiginin, yani iggiiciintin, danismanlik ig sistemi performansina etkisini arastirdi.
Bu ¢aligmanin amaglar gunlardir: (i) Danigmanlik is sistemi performansim temsil eden
kigi faktoriiyle ilgili bir hipotez modeli geligtirmek; ve (ii) Geligtirilen hipotez mod-
elini kullanarak, dort kisi faktor unsurunun danigmanlik calisma sistemi performansi
tizerindeki dogrudan, dolayli ve toplam etkilerini belirlemek. Sozkonusu amaglara
ulagmak igin, kigi faktoriine bagh bir danigmanhk ig sistemi performansi hipotez
modeli gelistirilmistir. Hipotezleri test etmede kullanmak {izere, cesitli danismanlik
sirketlerinin yonetim kadrosundan veri toplamak ic¢in bir makroergonomik uyumluluk
anketi (MUA) olusturuldu. Temel ’etken’ yapilar tanimlamak ve dogrudan, dolayh ve
toplam etkileri hesaplamak icin, varyans bazli PLS-YEM teknigi uygulandi. Bulgular,
daha yiiksek galisan performansi igin biligsel becerilerin, egitim ve bilginin, psikolojik
ozelliklerin ve motivasyon ve ihtiyaclarin makro ergonomik uyumlulugunun kisiyle ilgili
onemli unsurlar oldugunu gosterdi. Hipotez modelindeki toplam etkiler, calisan perfor-
mansinin orgiitsel performansi ve is siireclerini 6nemli Ol¢iide etkiledigini ortaya koydu.
Bu baglamda, gelistirilen model, danigmanlik sirketlerine, hizmet kalitesini artirma ve

glinlimiiz ig diinyasinda rekabetci kalmada yardimci olabilir.
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1. INTRODUCTION

Ergonomics (human factors engineering) knowledge and principles are applied
in both manufacturing and service industries. FErgonomics is defined by The Inter-
national Ergonomic Association (IEA) as "the scientific discipline concerned with the
understanding of interactions among humans and other elements of a system, and the
profession that applies theory, principles, data, and methods to design to optimize

human well-being and overall system performance” [1].

The three main domains used frequently in ergonomics are physical, cognitive,
and organizational ergonomics. These main domains can be further grouped into mi-
croergonomics and macroergonomics. A keyword to define ergonomics is “compatibil-
ity” between human and the other elements of the system. For example, “macroer-
gonomic compatibility” can be defined as the ability of organizational constraints,
technology, tasks, and the environment to integrate and work within a business system
in an efficient, effective, appropriate, and orderly manner [2]. If the work system has
compatible design and has been carried through from micro- to the macroergonomic
design of jobs and human-machine interfaces, then the work system design is said to
be harmonized. Harmonized work systems are productive, safe, have higher employee

satisfaction and quality of working life, and fewer job hazards [3].

Macroergonomic compatibility, which is the primary domain of this thesis, can
contribute to the performances of manufacturing and service systems [4]. Manufactur-
ing work systems are composed of human participants or machines performing different
tasks using information, technology and other resources to produce products; while ser-
vice work systems comprise people and technologies that form both service providers
and service clients who are working closely together to deliver value in complex systems
and networks [5]. Providers and clients might be individuals, firms, government agen-
cies, or any organization of people and technologies. Through the past half-century,

service systems have become the most substantial part of most industrialized nations’



economies [6]. With the rising of service industries, “macroergonomic compatibility”
have found its application in this area, and consequently the companies realized the

importance to achieve sustainable competitive advantages [4].

In this study, the effects of “macroergonomic compatibility”, more particularly,
“macroergonomic compatibility of person factor elements” (cognitive skills, education
and knowledge, physical characteristics, psychological characteristics, and motivation

and needs) on consulting work system performance were investigated.

This thesis is organized as follows: Brief background about ergonomics, macroer-
gonomics and its common implements are addressed in Section 1. Section 2 discusses re-
lated literatures on ergonomics, macroergonomics, macroergonomic compatibility and
components of the critical work system design, components of the macroergonomic
human factor, and review of the output components of the service consulting industry
and consulting work system. Section 3 provides briey the rationale and aims of the
thesis. The research methodology conducted for this study is explained in Section 4.
The development of a person factor related hypothesis model representing consulting
work system performance and analyzing of the model using the variance based PLS-
SEM method and its direct, indirect and total impact on the performance elements
of the consultancy work system of macroergonomic person factor elements is stated
in Section 5. A brief discussion and general results of the data analysis complete this
section. Finally, the research is concluded, and the main findings and suggestions for

future work are presented in Section 6.

The summary of the steps taken to conduct this study is illustrated following flow

chart of the study in Figure 1.1.
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2. LITERATURE REVIEW

2.1. Macroergonomics

“Macroergonomics” is defined as the study and design of jobs, organizational
structure, incentive systems, and training programs while researching, developing, and
applying ergonomic and organizational design principles at a macro-level by Hendrick
in 1987 [7] .Helander and Burri [8] and O’Neill and Evans stated that businesses can en-
hance the capabilities abilities, safety, and productivity of employees by incorporating
ergonomic approaches at micro and macroergonomic levels (as cited by Realyvésquez et
al. [9]). Microergonomic approaches are implemented to evaluate a particular function
at an individual level. Macroergonomic approaches, on the contrary, are applied at
the organizational level to increase the efficiency of the organization. Carayon [10] and
Erensal and Albayrak [11] stated that macroergonomics is therefore aimed at helping
the whole business enhance its competitive advantage in the worldwide (as cited by Re-
alyvasquez et al. [9]). Although researchers say that human factors started when early
humans first used simple tools and gadgets, the development of ergonomics had its
beginning in the industrial revolution of late the 1800s and early 1900s with Frank and
Lillian Gilbreth work. This also starts the oldest ergonomics research area; physical
ergonomics [12]. Physical ergonomics mainly investigates how an individual interacts
functionally with physical products, objects, and structures according to their anatom-
ical, anthropometric, physiological and bio-mechanical characteristics as they relate to
physical activity (i.e., adapting human to the system or other way around: fitting sys-
tem to the human) [13]. While physical ergonomics has been concerned with guidelines
for the correct design of the physical interaction between human and machine, work and
environment; cognitive ergonomics, which is especially crucial for information intense
systems, requiring decisions and problem-solving of time-sensitive actions, focuses its
attention upon to understand how a range of mental constructs pertaining to memory;,
general reasoning, and motor response can potentially support or inhibit effective oper-

ational decisions within an individual’s interactions among humans and other elements



of a system [13,14]. From the 1950s to the present day, the first two primary domains
of the ergonomics field have been responding to human-work system mismatches suc-
cessfully. However, unprecedentedly improving technology, the increasingly saturated
marketplace, the competitiveness of both service and manufacturing systems, and the
higher complexity of systems have produced a new design and organization-system in-
teraction issues, which suggest the need for an extensive system approach as offered by
organizational ergonomics [15]. Micro-ergonomic interventions are starting to be inad-
equate to improve the efficiency of the whole system management as both the benefits
of achieving potential successes in terms of system security, health, quality work life

goals, and operation costs.

Organizational ergonomics, also known as Macroergonomics, is focused on the op-
timization of socio-technical systems (STS) with all of their aspects such as structures,
environment, policies, and processes while putting humans in the center of macroer-
gonomic approaches [16]. Macroergonomics generally includes related organizational
development topics such as teamwork, participatory design, cooperative work, organi-
zational culture, virtual organizations, communication, resource management, quality
management, and telecommuting, which makes macroergonomics the Organizational
and Design perspective of ergonomics [17]. With the realization that organizational el-
ements of a work system are the most critical factors in gaining competitive advantage
for today’s rapidly changing, uncertain, and dynamic business world, macroergonomics
has become one of the rising trends of human factor engineering both in the business

world and the academic world.

2.2. Macroergonomic Compatibility

According to Karwowski [18], “macroergonomic compatibility refers to the ability
to incorporate (adjust) and function with the human factor in an accurate, compatible,
and organized manner within a work structure of technology components, structural
requirements, functions, and the environment. Its aim is to explore universal con-

cepts, to hypothesize person compatibility, and to construct a quantitative framework



to calculate this compatibility. Karwowski [18] first established the notion after in-
tegrating two Greek works: syvatotis (compatibility) and logos (study of something).
Karwowski [18] stated that the necessity to establish strong ergonomic basis as a con-

firmatory discipline for symvatology.

System compatibility must be taken into account by the relation with system
complexity. The artifact-human system achieves greater compatibility and small com-
plexity rates in the most optimal level of system design. The change from largest
to smallest stages of system complexity, however, does not always assure or leads to
greater compatibility with the system. Indeed, system compatibility is increased in
most artifact-human systems as system complexity rises [19]. Figure 2.1 illustrates the
ergonomic compatibility complexity (ECC) needed to improve ergonomic compatibility

at the micro- and macro-ergonomic levels.

The lack of complexity described as artifact-human system disintegration is ex-
pressed in the tangible ineffectiveness of the system and the related personal losses [21].
Karwowski et al. [21] suggested the concept of complexity- incompatibility, to express
the inherent relation among system complexity and system compatibility. Authors
stated that if the complexity of the artifact-human system rises the incompatibility
within the elements of the system through its ergonomic relations at all system levels
also raises, resulting in wider entropy of the system which cannot be eliminated and

reducing the capacity for successful ergonomic approaches.

2.3. Macroergonomic Compatibility Factors and Elements for Work

System Design

The primary aim of macroergonomic concepts is to evaluate firms on macroer-
gonomic variables in order to enhance the design/redevelopment of work systems (e.g.,
manufacturing systems). This objective is accomplished when macroergonomic vari-
ables are improved mainly because of the fact that organizational efficiency, compet-

itiveness, customer satisfaction, as well as workplace safety, security, and health are
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Figure 2.1. Ergonomic compatibility complexity at micro- and macroergonomic levels

(Source adapted from Realyvésquez and Maldonado-Macias [20]).
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Realyvasquez et al. [22] have the most elaborative research in the literature which
contains the macroergonomic factors and elements and their direct, indirect, and total
effects on three manufacturing system performance variables: Customers, production
processes, and organizational performance. Realyvésquez et al. [22] outlined the main
factors used to establish metrics of compatibility and to evaluate the dynamics and
techniques commonly utilized for indices development, as well as their numerous pos-
itive gains. In their study they divided macroergonomics factors of the work system

design mainly two categorizes: Carayon’s model and Hyer’s model.

Carayon and Smith [23] argued that the following five elements compose the
organizational structure: (1) person, (2) tasks, (3) technology and equipment, (4) en-
vironment, and (5) organization. Those components were split into very primary types
by the authors, named macroergonomic elements. They said that these five compo-
nents of the balance framework work effectively to serve the loads and resources for
individual and organizational objectives to be achieved. While in terms of motivation,
success and job tension, there are some of the possible negative aspects of the elements,

there are also upsides of each that can offset the adverse impacts.

A research was performed by Hyer et al. [24] to maximize both the technological
and social aspects of system. To accomplish this purpose, their goals for the conceptual
building stressed the development of a safe work atmosphere for workers while deliv-
ering high quality goods which always met rapidly consumer demands. As it shown in
their study their first priority was the sustain a healthy workplace for their employees.
Macroergonomic person elements such as employees’ skills, coordination, and commu-
nication and supervision styles, performance assessment, and employee compensation
were mentioned in their conceptual scheme for work cell structure. As for the task
factor, Hyer et al. [24] proposed that macroergonomic elements such as task variation,
capacity utilization, and participation of employees in decision-making be properly

considered.



Koyuncu et al. [25] exclude a thorough extraction of the main indicators from a
specific angle, so they discuss critical components to be included in the development and
assessment of the organizational framework. Employee education, expertise, talents,
physical characteristics, psychological characteristics, and variety of tasks are some
of these elements. Likewise, the study suggests that we need to prioritize following
components to improve the efficiency of the work system: individuals, technology, and

the environment.

In their analysis, Realyvasquez et al. [22] reported that Carayon [26] model is
coherent with majority of the macroergonomic elements in Carayon et al. [27] model.
Carayon [26], nevertheless, differs primarily in some elements. For instance, for the
macroergonomic person factor it differs for motivation and needs element. Similarly,
Chui et al. [28] based the Carayon et al. [27] model to analyze factors and elements
of the work system and research how customer service process are influenced by all of
these factors and elements. According to recent studies and Realyvésquez et al. [29]
study the most discussed macroergonomic factors are: (1) the Person factor, (2) the
Organization factor, (3) the Technologies and Tools factor, (4) the Tasks factor, and (5)
the physical Environment factor. Although the macroergonomics factors and elements
are represented in Figure 2.2 separately, and macroergonomic compatibility factors are

independent, we must consider that they have a double-sided effect on each other.

To sum up, a macroergonomic concept leads to enhanced performance, service
efficacy work health and safety, and the job satisfaction within a business environment.
Consequently, to do this, the following macroergonomic factors and their elements and
interactions between those elements should be considered: (1) the Person factor, (2)
the Organization factor, (3) the Technologies and Tools factor, (4) the Tasks factor,

and (5) the physical Environment factor.
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Education, knowledge, skills

Physical characteristics

Person Factor

Psychological characteristics

Motivation and needs

Teamwork

Coordination, cooperation, communication

Organizational culture, employee safety culture

Organization Factor Work schedules

Sacial relationships

Supervision and management styles

mﬂ\

Performance evaluation rewards, incentives

I WORK SYSTEM COMPATIBILITY

Information technology

/

Technologies and Tools Factor Advanced manufacturing technologies

Human resources characteristics in technology
and tnals

Task variety

Job content, challenges, use of skill

Tasks Factor

Autonomy, job control, participation

Work demands

Layout

Noise
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Temperature, gumidity, air quality

Workstation layout

Figure 2.2. The five macroergonomic factors and their elements (Source adapted from

Realyvasquez and Maldonado-Macias [20]).
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2.4. Person Factor and Elements

According to the above literature, the person factor composed by four elements:
(1) Cognitive skills, education and knowledge; (2) physical characteristics; (3) psycho-

logical characteristics; and (4) motivation and needs.

2.4.1. Cognitive Skills, Education, and Knowledge

Education is defined as “a process of teaching, training, and learning, especially in
schools or colleges, to improve knowledge and develop skills” by the Oxford dictionary.
As one of the first element recent studies showed that education factor is very important
in order to performance of individuals and to reach the business’ goals. Moreover, recent

studies showed that there is a relation among education, skills and knowledge.

Hyer et al. [24] conducted a study to suggest a comprehensive model for cell
system design. Their new model takes into account technical and social dimensions
simultaneously. In these model decisions to create new model person factor also has
included with its elements: education, skills and knowledge. In their study they made
three stage: proposing model, making decisions, and implementing and evaluating
and improving new model all the time. In second stage (making decisions stage)
they established training activities. These training activities has started with team
start-up training for each cell team. In this phase additional training activities are
provided when in need. Job-rotation and cross-training activities also is supplied for
the employees. With the help of the education, they aim to improve employees’ skills
and enhance the supportive coordination and collaboration in teams. Their efforts
indicate the relation between education and training with psychological characteristics
of the employee. After decision stage, the implementation stage, they proposed a role
which is “The transition manager”. This person’s only responsibility was the assisting
employee when they need and sustaining education processes all the time. This research
showed the importance of training activities and applying these activities periodically

is also crucial to sustain the developing skills.
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Skill is described as ”the ability to use one’s knowledge effectively and readily in
execution or performance” [30]. In the literature, skill as a one of the macroergonomic
compatibility element is considered in different concepts. For the manufacturing in-
dustries employee skill considers the hand skills to perform the tasks. Although this
thesis aim is to analyze the effects of the person factor in specifically consulting ser-
vice industry, cognitive skills is the core skill to perform high performance for every
employee. Cognitive skills are consisted of various elements such as: socio-cognitive
variables for instance decision-making, response time to process the tasks, accuracy of

the work outputs and so forth.

Individuals need a broad range of skills to contribute reach business’s goals and
reach their needs and sustain motivation for every industry. Hyer et al. [24] emphasized
the importance of enhance the managing individuals’ skills with training activities and
raise individuals” knowledge and in case of inadequate skill of the employee providing

cross-training, job rotation.

Knowledge is defined as “Facts, information, and skills acquired through expe-
rience or education; the theoretical or practical understanding of a subject.” from
Oxford dictionary. Hyer et al. [24] in their study they aim to enhance to employee’s
knowledge to be capable of the responsibilities and job tasks with the help of training
activities. Similarly, Carayon and Smith [23] pointed out the importance of the skills
and knowledge element and they emphasized the inadequate skill can be compensated
with training activities. Smith and Carayon [31] focused on the effects of the inade-
quate skills, knowledge or education on the motivation, performance and psychological

characteristics. They found that it is related to stress and poor performance.

Clegg [32] conducted a study to offer sociotechnical principles for work system
design from a macroergonomic perspective. In their criteria job features is described
and one of the macroergonomic person factors element which is knowledge, skills and
training is accepted one of the vital elements for the macroergonomic compatibility.

Similarly, Sittig and Singh [33] studied the same topic in a different industry. They
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also for proposing a sociotechnical model in complex work systems they considered
eight elements such as the Person, Organization and Technology. They examined the
education, skills, and knowledge element of the macroergonomic person factor, and
they claimed that in order to sustain safe, efficient systems employees need to have
adequate proper knowledge, skills, and training. Also, in similar research area Holden
et al. [13] conducted a study to derive 30 principles for successful change management.
For the principles, they made recommendations for macroergonomic practices. In those
study there are principles that mention the importance of person factors and elements
such as knowledge, education, skills, and motivation. Supplying training activities in

order to enhance skill is stated in their principles.

Azadeh et al. [34] in their study considered all macroergonomic person factor
elements and needs were applied macroergonomic method. Their results demonstrated
that training is necessary to achieve an integrated macroergonomics program and have a
positive effect on the system productivity and reliability. More specifically, the recent
studies showed that businesses utilize an approach to improve their organizational
performances by enhancing the employee skills. Drucker [35] claimed that since tasks
becomes knowledge-dependent, knowledge-based training gain importance as well as

skills-based education.

Erensal and Albayrak [11] analyzed the macroergonomic person, organization,
and environmental factors utilizing analytical hierarchical method. Authors stated that
person factor should consider employee education, knowledge, and skills, employee mo-
tivation and needs, and employee psychological characteristics elements. They stated
that the knowledge, skills, and training element have an impact on the worker perfor-
mance. With respect to employee performance indicators, they considered the main

abilities to perform tasks, behavioral requirements in teams, and change capacity.

Koyuncu et al. [25] conducted a study to determine critical elements which play
critical role to sustain successful work system with macroergonomic approach. Rather

than considering all macroergonomic elements they took into account 3 important char-
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acteristics to achieve their research goal. According to the authors personnel subsystem
should include the degree of professionalism, skills, knowledge, formal education, train-

ing and experience.

The concept mesoergonomics was presented and explained by Karsh et al. [36] as
an open-system approach to ergonomic theory. The mesoergonomic method explores
the relationships between variables in at least two distinct levels. The authors used
the model proposed by Karsh et al. [37] to describe elements, which considers the
macroergonomic elements of the personal factor examined in mainly three categories.

One of them is employee education, knowledge, skills, and training.

To sum up, recent studies showed that education, skills and knowledge is crucial
elements of the people factor and there are obvious relations between those elements,
such as adequate training helps employee to enhance their skills and knowledge. Recent
studies were generally focused on manufacturing industries. Since the author’s aim is
to conduct this study in consulting service work system cognitive skill is considered for
this element. As it mentioned, this element has a direct effect on employee psychical
characteristics, employee psychological characteristics, employee motivation and needs

and employee performance.

2.4.2. Physical Characteristics

Physical characteristics of the individuals’ is the one of the important elements
of the macroergonomic person factor. Especially, in the manufacturing work systems
tasks require physical efforts. Therefore, recent studies focused on the physical char-
acteristics such as strength, health status, size, weight, fatigue, posture, age, gender
and so forth. Recent studies showed that required physical characteristics depends on
the work system and tasks. Therefore, it is important to understand the key physical
characteristics and effects of them on performance metrics and other macroergonomic

person factor elements.
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Although this research’s main scope the analyze the effect of the person factors
on system performance recent studies also showed that not only work system produc-
tivity and reliability is affected by the employee physical characteristics but also work
system has the considerable effect on the employee physical characteristics. Azadeh
et al. [34] mentioned that the inadequate system designs cause the posture illnesses.
Authors also the importance of anthropometry studies for employee and investigated
the specific measurements: “working postures, height, weight, seating position, and
standing position” since those studies are highly related to enhance of system perfor-
mance with respect to productivity and reliability. Similarly, Carayon and Smith [23]
argued the work system elements. According to authors all five macroergonomic fac-
tors and for the person factor all four elements mention in this thesis are required to
create sustainable work systems. They pointed out the physical characteristics of the
individual can be affected by the work design and jobs. For instance, they stated that
the work pressure which has over burden on the employee may cause the poor work

control or stress level of workers which is one of the major low performance indicators.

Thereafter previous study, Carayon et al. [27] developed the model consisted of
all five macroergonomic factors. They stated the employee physical characteristics has
an important impact on the employee performance which can affect significantly the
customer satisfaction. Workers’ physical condition is directly related with the work
output and customers thus with the work processes. Similary, Fruggiero et al. [38]
examined the relation between workers’ fatigue levels and performance of the work
system. Results of the study showed that process effectiveness is highly correlated

with the fatigue of the employees.

Robertson et al. [39] also studied flexible workplace design with the macroer-
gonomic approach, and they focused on the effects of macroergonomic implementeta-
tions on Psychological and social working atmosphere, employee physical status, and
job efficacy at the workplaces such as the office of headquarters. The results indicated
that Physical Characteristics are highly related to rise performance indicators specifi-

cally, organizational, employee, work output, work processes quality and so forth.
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Karsh et al. [36] developed the term “mesoergonomics” which is described by au-
thors as a new approach to ergonomic theory in which research is interested the relations
between variables in at least two different levels. To obtain those elements they used
the model which is constructed by Karsh et al. [37]. In this model, macroergonomic
Person factor elements examined in mainly three categories as already mentioned in
previous person element. Second element is physical characteristics of person which
is analyzed basically these measures: size, weight, reach and strength. In their cate-
gorization third elements is the age, gender, ethnicity and language which are studied
differently when individual’s physical characteristics with regard to other studies in the

literature on the macroergonomic person factor.

Realyvasquez et al. [40] analyzed the effects of macroergonomic person factor el-
ements on the performance of the manufacturing work system. They took into account
three elements respectively: Physical Characteristics, Psychological Characteristics,
and Motivation and Needs and three performance elements respectively: Customers,
Production Processes, and Organizational Performance. Their results showed the Phys-
ical Characteristics of the employee have an effect on the other person factor elements

and the organizational performance.

To sum up, physical characteristics of the individuals’ in the work system is both
affected the by the work system environment and affect the work system performance
and the work systems need to be designed to fulfill needs of employee to work in
healthy work-place and does not cause any discomfort of the employee since the physical
characteristics of the individual has an effect on performance indicators of the work
systems and other two macroergonomic elements which are motivation and needs and

psychological characteristics.

2.4.3. Psychological Characteristics

Psychological characteristics is one of the vital elements of macroergonomic per-

son factor. Psychological characteristics in the literature was described with various
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indicators. Self-esteem, emotion, perception, cognition, work attitudes, coping behav-
iors (stress management), ability to determine personal aims, intrinsic motivation and
so forth. All these indicators were found related to perform high achievable perfor-

mance of the individuals in the work systems.

Carayon and Smith [23] stated that personality is the determinant to react the
circumstances in the workplaces since personality is formed by recent experiences and
social status. also stated that psychological responses of the person are the product of
personality, past experiences and the social situation. Therefore, psychological charac-
teristics may affect the performance of the system and the motivations of individuals.
For instance, Flynn et al. [41] stated that importance of the effects of the positive
work attitudes on problem solving by individuals, raise of the supporting colleagues

and decrease in postpone of tasks to managers.

Azadeh et al. [34] utilized the approach with examination of the traditional hu-
man factors engineering and macroergonomics simultaneously. When they took psy-
chological characteristics of employee as a macroergonomic person factor element, they
examined the effect of the stress symptoms. Results showed that employee psycho-
logical characteristics have positive effect on productivity of the work systems and

reliability of the systems.

Carayon et al. [27] expanded the model for the patient safety considering all main
five macroergonomic factors. For the person factor Carayon et al. [27] considered all
four elements: education, skills, and knowledge, physical and psychological characteris-
tics, and motivation and needs. Their study showed that psychological characteristics

of employee effects the performance of work system.

Similarly, Chui et al. [28] conducted a study to characterize and define the char-
acteristics of the workplace environment for patient safety. Since, in their model,
individuals are the core of the work framework, they considered all macroergonomic

person factor elements together. Authors stated that situation awareness which is being
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able to follow consciously and with knowledge what is happening around as the crucial
feature that each employee need to have. And their study showed that psychological

characteristics is important element when analyze the person factor.

Holden et al. [13] in their study also analyzed psychological characteristics of
individuals in work system and they mentioned in their principles. One of their prin-
ciple is mentioned as the managing individuals’ stress responses. With the help of
the principle, they aimed to reduce individuals’ psychological illnesses, distresses, and
stresses. They believed that the key indicators of psychological characteristics were
being transparent and fair, getting guidance, demonstrating respect and appreciation,

and generally expressing a perception of psychological safety.

Erensal and Albayrak [11] emphasized the ability to evolve the positive work
behaviors, having self-confidence, communicating with colleagues and managers are
the core abilities that employee need to have in order to raise employee and system

performances.

Realyvasquez et al. [40] examined the worker on the performance of the work
processes, as described in previous pages, and the findings showed that psychological
characteristics of the worker have a significant direct impact on the motivation and

needs of the employee and the performance of the production system.

In conclusion, psychological characteristics of individuals are very important for
all industries since its effects can be observed on employee motivation and organi-
zational, individual performance and service and/or production processes. both are
affected and affect the work system performance. Since literature review indicated
that psychological characteristics of the individuals’ in the work system is both af-
fected the by the work system environment and affect the work system performance,
carefully determining the employee characteristics and demands which are asked to
perform from employee such as workload, pressure and so forth, is crucial to for both

employee and organizations to sustain high work performance.
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2.4.4. Motivation and Needs

Motivation is the term originated of the expression 'motive’ that indicates the
subject’s needs expectations, demands or pushes. It is the method of encouraging peo-
ple to take action to accomplish their goals. In the context of a career goal, motivation
for income, achievement, appreciation, career progression, good communication, etc.

may be the personal qualities that stimulate people’s actions.

As it stated in previous pages, Erensal and Albayrak [11] considered three factors
to examine the work systems with macroergonomic perspective. They stated that per-
son factor should include all four elements. For the motivation and needs element, they
inherent drive, system of individual worth, organizational loyalty, satisfaction in the
job, a commitment on widely accepted business strategies stated as the core indicators
to assess if an employee have the personal motivation and needs are fulfilled. They
also indicated that by adopting strategies that foster motivation, business executives

require should go further than theory and into practice.

As it stated in previous pages, Koyuncu et al. [25] conducted a study to deter-
mine critical elements which play critical role to sustain successful work system with
macroergonomic approach. Rather than considering all macroergonomic elements they
took into account 3 important characteristics to achieve their research goal. According
to the authors personnel subsystem should include the values, perceptions, mores, and

attitudes with regard to individuals’ motivation and needs.

Similarly, Clegg [32] in their principles they explored the job features with re-
spect to motivation and needs element of the macroergonomic person factor. In their
criteria they stated the important work features as learning opportunities, a field of
decision-making that can be owned by the employee, a degree of social assistance and
encouragement, ability to relate what one does to a broader life, and a desired outcome.
As authors stated in their principle, motivation and needs one of the vital elements for

the macroergonomic compatibility and with the help of the principle, they aimed to
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create macro ergonomically compatible work system.

Holden et al. [13] also in their study emphasized the importance of the motivation
and fulfilling of the needs. They stated their purpose in one of the principles as creating
control and competence of individuals’ approach principle. With this principle their
goal was to establish a degree of stability by enabling decision-making by manager and
people involved and convincing individuals to be voluntary. Convincing people that
they have the skill and knowledge required to take part effectively is also one of the
benefits of the principles.

The concept mesoergonomics was presented and explained by Karsh et al. [36] as
an open-system approach to ergonomic theory. The mesoergonomic method explores
the relationships between variables in at least two distinct levels. The authors used
the model proposed by Karsh et al. [37] to describe elements, which considers the
macroergonomic elements of the personal factor examined in mainly three categories
as already mentioned in previous recent pages. Third and last element is motivation
and needs. They examined this factor mainly four areas such as: needs, biases, beliefs

and mood of the individuals.

To examine human-system interaction, Marras and Hancock [42] conducted a
study. They concluded that motivation, physical characteristics and social relation-
ships of individuals are main dimensions of human-system interaction research. When
analyzing the human motivation factor, the authors considered factors such as perceived
work demands, tolerance and stability of decisions, work triggers, social support, ca-
reer progression, psychological distress, potential psychological energy, willingness to

perform the task, and risk perceptions related to job that influence human motivation.

Realyvasquez et al. [40] examined the worker on the performance of the work
processes, as described in previous pages, and the findings showed that motivation and
needs of the worker have a significant direct impact on the production system variables:

customers, production processes, and organizational performance.
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To sum up, motivation and needs of employee is one of the most important
elements of people factor. Recent studies showed that motivation and fulfilled needs
of individuals has positive effect on work system performance. Therefore, supporting
motivation and determination and supplying needs is vital to organizations aim to
enhance their organizations’ performance. In Table 2.1 summary of literature that

mention macroergonomic compatibility person factor elements are represented.

Table 2.1. Summary of literature that mention macroergonomic compatibility person

factor elements.

Element Cognitive Physical Psychological | Motivation
Skills, Edu- | Characteris- Characteris- and Needs
cation and | tics tics
Knowledge

Reference | [9, 11,13, 20, | |[9, 20, 22,23, | [9,11, 20,22, | [9,11, 20, 22,
22-25, 27, 28, | 27, 28, 34, 37, | 23, 25, 27, 28, | 23, 27, 28, 34,
33, 34, 37, 40, | 38,40,42,44] 34,40,43] 37,40,42,43]
43]

2.5. Consulting Industry

Service industry, also known as the tertiary sector, produces immaterial goods
more precisely services rather than goods, and contains numerous service industries,
such as warehousing and transportation services, information sector services, commodi-
ties, specialist, technical and scientific services, health care and social support services
and so forth. A service work system combines individuals and technologies that op-
timally evaluate and adapt to an evolving asset of information of a system. Services
have become the most important part of the markets of most developed countries in
past decades. Service can be described as the usage of resources to support other [45],
that can be interpreted as service is a type of stimulation efficiency, or assurance that is

generated through interacting operations for an interest between the service provider
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and service customers. The main aim of engaging together in harmony is to create

value in complicated business functions and structures [3].

Consulting is a type of professional service that has been rapidly evolving since
the late nineteenth century. The primary goal of the consulting companies is to offer
assistance with the guidance of their deep expertise to enhance the business strategy
of customers regarding the strategic concepts. Popularity and growth of consulting
services and business needs consulting services can be explained by the following two
reasons: (1) Clients usually do not have the broad point of view required since man-
agement skills, techniques, and expertise are best learned through exposure, imple-
mentation, and participation with a broad range of sectors in different businesses and
(2) Clients need an external and independent insight for problems that couldn’t be
detected due to work blindness (Drucker, 1979 as cited by Aguilar and Vallejo [46]).
Consulting industry firms can be classified into five main segments [47], which are

illustrated in Figure 2.3

Management Consulting

Management consulting, also known as business consulting, is described as con-
sulting or deployment services to enhance the efficiency of the corporate plan, business
outcomes and functional operations of customers for (senior) organizational manage-

ment.

Strategy Consulting

The significant percentage of consultants perceive strategy consulting, also re-
ferred as strategy consulting, strategic consulting or boardroom consulting, as the
most ’elevated’ and respected segments of the qualified services industry [47]. The
strategy consultancy area specializes on facilitating the implementation of business,
organizational or operational objectives for private market clients and assisting public

market companies and initiatives with financial strategy.
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Operations Consulting

Operations consulting, also known as operations management, is described as
outsourcing and/or implementation services that enhance the company processes and
effectiveness of a business in the global marketplace [47]. Consulting projects for oper-
ations management yield more successful system utilization by guiding and facilitating
adjustments to the desired business strategy, operational workflows, organizational

strategies cultures and other elements of the value stream.

Human Resource Consulting

Human resource (HR) consulting, also known as human capital consulting or
HRM consulting, covers guidance and execution practices associated with the admin-
istration of the personnel resource of an organization and the HR role. The range of
work differ from overarching work on human resource strategic plan to the develop-
ment and planning of a reward system approach down to the transformation of the

organization [47].

Financial Advisory

The Financial Advisory (or financial consulting) category offers consulting ser-
vices that operate on a decent financial analytical basis. Service solutions cover a broad
scope of fields, such as transaction services, risk management, tax consulting, real es-
tate consulting, regulation and litigation services however financial and accounting

expertise seem to be at the center of the services provided [47].

Technology Consulting

Technology consulting companies help to establish a brand-new sense of shared
purpose to take a major transition forward in the digital age since enterprises are

looking forward to exploring the best solutions for technological innovations that can
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resolve their existing problems with a revolutionary vision and renovate their business.
In particular, IT consulting firms assist customers in these areas: designing and im-
plementing I'T solutions or establishing effective IT practices; training employees in
IT disciplines such as setting up hardware/software architecture, network setup and
maintenance, cyber security, and promoting for search engines; and offering strategic

guidance on social networks and IT topics [47].

2.6. Consulting Work System Performance

In order to survive in highly competitive business systems, companies, regardless
of the sector they work, strive to develop their business systems and improve their
performance. For this purpose, in order to achieve their strategic short- and long-term
objectives, it is very important for businesses to evaluate the key performance metrics

for business system efficiency.

While there are bunch of system performance indicators, consulting firms need to
recognize and prioritize performance metrics which can help them successfully handle
this competitive environment with the industry evolving so rapidly. As highlighted by
Bisogno et al. [48], the performance metrics of the operations of businesses should be
incorporated with the mission and goals of organizations. Well-performing consulting
companies tend to have a more comprehensive strategy regardless of their company
size or type of organization, consisting of the proper tools and systematic processes to

gather and evaluate information for measurement and inspecting.

To sum up, considering components of the consulting business system and the
functions businesses operate, the performance of the consulting work system can be as-
sessed accurately with four key metrics: employee performance, customer satisfaction,

service process and organizational performance.



26

2.6.1. Employee Performance

Although systems and artificial intelligence have been started to carry out tasks
with the help of rapidly evolving technology and digital transformation revolutions,
human resources continue to be an essential resource for all business systems, especially
the consulting industry. Employees are the most important element of the performance
of service and company, as they provide services by accurately analyzing client demands
(Lovelock, 1985 as cited by Kostopoulos et al. [49]). The degree of employee job
satisfaction is closely linked to strong company’s performance since job satisfaction

increases the loyalty of employees to the organization by Jiang et al. [50].

To sum up, macroergonomic person factor elements strongly effect the employee
performance and also employee performance is the key variable that affect all other per-
formance indicators of consulting work systems, which are customer satisfaction, service
process and organizational performance. Bakker et al. [51] stated that organizations
will achieve more satisfied customers and, thus, excellent operational performance with
well-dedicated and enthusiastic employees who are willing to devote their assets and

passion to the organization.

2.6.2. Customer Satisfaction

The service system reflects the ”value-in-use” concept. Therefore, without clients,
any product or service system unable to last their existence. Customer satisfaction,
unlike other industries, is even more critical since services are provided in the consulting
industry. Cosier and Dalton [52] stated that there is an important need to satisfy the
client as repeat business comprise up a substantial proportion of the portfolio of the

consulting business, and this often produces a challenging balance.

Yau and Sun [53] collected indicators of service performance assessment and de-
veloped the framework of performance assessment based on four aspects of customer,

economical, knowledge, productivity and business processes. Aydiner et al. [54] in-
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dicated that the performance indicators of the satisfaction of consumer needs, com-
petitiveness in the business functions of the business, and quantitative measures that
reflect the profitability of the business to succeed in the market is often seen as service
businesses’ key success factors. Simon and Kumar [55] claimed that consultants should
have five critical strengths to communicate to and acknowledge the client, service qual-
ity, client engagement, professionalism and fairness and practical skills in order to have
remarkable service process quality and project outcomes from the consumer point of
view. They explained that all those qualities are associated to consulting businesses’
five major performance criteria: reaching targets customer satisfaction, timeliness of

delivery of services, implemented suggestions, and ensuring successful outcomes.

2.6.3. Service process

Service process are the products of service industries organizations and have a
vital effect on the overall performance of both the level of organization and customer
satisfaction. Since consulting firms are project-based businesses that have a remarkable
amount of time and budget, they continue to evaluate numerous project metrics as
critical measures of company performance. Delivering services resulting in high projects
refers to an impressive customer perception by the businesses. Organizations can gain
extended customer loyalty, productivity, and, consequently, long-haul profitability by
coordinating high levels of high-quality project activities.

[-Ming et al. [56] explored the relationship between quality of service, customer ex-
perience, and loyalty and revealed that customer satisfaction through regression model
has a significant positive impact on customer loyalty. Kostopoulos et al. [49] advised
that service providers should ensure that the service they provide to their customers
is built up of high-quality service process and also projects in order to generate value
for its customers. Consulting firms backed by more innovations, more projects, and
more agreements that have been growing from the era of knowledge and technology,
could reach rapidly increasing important financial success criteria such as revenues

and profit. International Data Cooperation also claimed in this aspect that advanced
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consulting firms concentrate primarily on performance indicators from clients, projects

and employees.

2.6.4. Organization Performance

Ittner and Larcker, (1998) (as cited by Ryu and Lee [57]) suggested that there are
different metrics of non-financial performance, such as operational efficiency employee
performance, market growth, customer satisfaction, use of capacity, and innovation.
With regard to financial organizational indicators, the growth of sales, net profit mar-
gin, and cash flow are included. Strategic objectives and management strategies should
also serve the purpose of monitoring the performance of the work system and enhancing

the performance of those actions in which their performance is measured.

In conclusion, there are four main categories of consulting work system perfor-
mance indicators: customer satisfaction, employee performance, service process and
organizational performance. Those all indicators will help to understand, assess and
improve the system performance in the global competitive age especially for consulting
industries. Although various performance assessment metrics have been proposed for
service work systems in the past literature, in order to achieve sustainable work system
with growing performance, those four indicators need to take into account comprehen-

sively.

2.7. Macroergonomics studies on Consulting Work System

Although previous research efforts focused on the analysis of the macroergonomic
factors and its elements on manufacturing industry and analysis the consulting work
system with other approaches, there are only few studies which investigated the effects
of macroergonomics factors on service sector such as consulting. First steps to examine
consulting work system performance ergonomically have taken by Kaya [58]. He inves-
tigated the effects of “macroergonomic organization factor” on the consulting system

performance. He emphasized the importance of the analyzing consulting work system
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performance ergonomically in his master thesis, which is conducted by the author and
thesis advisor Prof. Dr. Mahmut Eksioglu at Bogazi¢i University. Kaya [58]focused
on the specifically management consulting work system performance considering the
macroergonomic organization factor elements. Kaya [58] considered three performance
metrics to evaluate management consulting work system performance. These met-
rics are namely: employee performance, firm performance and client. In his study,
covariance-based SEM was utilized to analyze the relations between independent vari-
ables (macroergonomic organization factor elements) and dependent variables (man-
agement consulting work system performance metrics). Results of the study revealed
that Supervision and Management Styles have the most powerful effect on all the
performance indicators that have been investigated. Therefore, this organizational
macroergonomic element is found as the most significant contributor to the competi-

tiveness of the management consulting companies operating in Turkey.

2.8. Summary of Findings Related to This Study

The findings from the literature can be summarized as follows:

e In the literature, the most discussed macroergonomic factors are: (1) the Person
factor, (2) the Organization factor, (3) the Technologies and Tools factor, (4)
the Tasks factor, and (5) the physical Environment factor. The person factor
composed by four elements: (1) education, skills and knowledge; (2) physical
characteristics; (3) psychological characteristics; and (4) motivation and needs.
There are four main categories of consulting work system performance indicators:
(1) customer satisfaction; (2) employee performance; (3) service process and (4)
organizational performance.

e Macroergonomic compatibility can be defined as the ability of organizational
constraints, technology elements, tasks, and the environment to integrate and
work within a business system in an efficient, effective, appropriate, and orderly
manner [2]. If the work system has compatible design and has been carried

through from micro- to the macroergonomic design of jobs and human-machine
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interfaces, then the work system design is said to be harmonized. Harmonized
work systems are productive, safe, have higher employee satisfaction and quality
of working life, and fewer job hazards [3]. Therefore, it is important to establish
macroergonomically compatible working systems.

The primary aim of macroergonomic concepts is to evaluate firms on macroer-
gonomic variables in order to enhance the design/redevelopment of work systems
(e.g., manufacturing systems).

Recent studies mostly focused on the advantages of macroergonomics for the
manufacturing industry, there are very few studies investigating the effects of
macroergonomics factors on a system’s performance. Although previous research
efforts analyze the macroergonomic factors and its elements on manufacturing
industry, there is still no study investigating the effects of all four macroergonomic
person factor elements over the consulting work system’s performance.

A service work system combines individuals and technologies that optimally eval-
uate and adapt to an evolving asset of information of a system. Consulting is a
type of professional service. The primary goal of the consulting companies is to
offer assistance with the guidance of their deep expertise to enhance the business
strategy of customers regarding the strategic concepts.

Considering components of the consulting business system and the functions busi-
nesses operate, the performance metrics of the consulting work system are: (1)
Employee Performance, (2) Customer Satisfaction, (3) Service Process and (4)
Organizational Performance.

Recent studies mostly focused on the organizational performance metrics to eval-
uate work system performances. In the literature, as it mentioned studies were
focused specific metrics to assess work system performances e.g. employee perfor-
mance, job satisfaction, productivity etc. Especially, for consulting work system,
there is still no study integrating the all four performance metrics that are deter-

mined considering the consulting work system functions and operations.

Summary of the related research and papers are summarized in Table 2.2.
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Table 2.2. Summary of the selected research and papers from the literature.

STUDY PURPOSE METHOD MAIN FINDINGS

[59] Examining the rela- | They use a multilevel | Results showed that job
tionship between job | structural equation | satisfaction is a funda-
satisfaction and orga- | modelling. mental indicator in both
nizational commitment worker and business unit
through both personal stage corporate involve-
and corporate concen- ment.
trations.

[34] Presenting an interac- | They implemented sta- | Study results showed
tive  macroergonomics | tistical tests, Kruskal- | that the importance of
model with the wuse | Wallis Test, on question- | total human factors on
of an overall frame- | naire survey data. job pressure. They
work method focused also concluded employee
on the combination motivation and needs,
of traditional human and physical character-
factors engineering istics increases system
and macroergonomics productivity and relia-
concepts. bility.

[23] Examining the impact | Through the application | Their study claimed
of socio-technical and | of ”Balance Theory” re- | that jobs and orga-
business trends on | search is carried out. nizations are  highly
work organization and complex, could have
ergonomics. many impacts on indi-

viduals (beneficial and
harmful) and can also be
restructured to satisfy
both individual and
corporate requirements.

[27] Describing a work sys- | In one specific health- | The SEIPS model sug-
tem model which is | care system, which is | gests a model for the in-
named “SEIPS” for pa- | outpatient surgery, the | terpretation of medical
tient safety. application of the SEIPS | systems mechanisms and

model is presented and | consequences and their
some other theoretical | relations that can be
and clinical implementa- | used for these functions.
tions of the concept are

defined.

[28] Identifying and describ- | To gather information, | Collaboration, inter-
ing pharmacy work sys- | they used an analytical | action, and organizing

tem characteristics (or-
ganization, tasks, tools/
technology, people, and

environment).

method and semi-

structured interviews

were utilized.

skills were found quite

important.
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Table 2.2. Summary of the selected research and papers from the literature (cont.).

STUDY PURPOSE METHOD MAIN FINDINGS

[32] Offering a collection of | Providing a viewpoint | If the principles are
socio-technical concepts | that is highly compre- | essentially independent
and several considera- | hensive than is evident | but reinforced by suit-
tions of the function of | in current modalities | able techniques and in-
concepts of such to drive | by including three | struments it is expected
design process. broad types of princi- | to be successful.

ples: meta, content and
process.

[11] Improvement of the | They utilized the Ana- | The analysis concluded
implementation of | lytic Hierarchy Process | that the better lead-
macroergonomics and | as a decision-making | ership style to boost
increament of the effi- | technique with several | the acceptance of
ciency of management | parameters. macroergonomics is
decision-making in as- Management through
sessing the as total Principles in terms of
effects of three types business cultural values,
of management focused engagement, intellectual
on macroergonomic resources and behaviors.
principles.

[38] Investigating the impact | A multi-agent system | Results showed that
on results in a DRC | design was introduced | exhaustion is affected
framework of individual | combining system dy- | under not entirely occu-
exhaustion. namics designing for | pied workplace practices

each person. For inter- | by the functional con-
action analysis, ANOVA | cept applied by the
was used. framework. Exhaustion
demonstrated a relation
with the rest model in
different circumstances.

[60] Giving a summary of the | They provided five key | They found that to
person elements and er- | suggestions to lever- | accelerate the rate of
gonomics discipline and | age human factors and | enhancing healthcare
explaining its function in | ergonomics in patient | outcomes, human fac-
enhancing the safety of | safety improvement ef- | tors and ergonomics are
clients. forts and they used HFE | needed to be applied in

principles, theories, | medical services.
tools and methods.

[61] Review of the systematic | Discussion of the fun- | The approaches and
growth of ergonomics in | damental principles of | implementations of
the functional architec- | socio-technical struc- | macroergonomics in
ture and development. tures and functional | the development of

architecture. functional and task

frameworks are summa-

rized.
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Table 2.2. Summary of the selected research and papers from the literature (cont.).

STUDY PURPOSE METHOD MAIN FINDINGS

[13] Investigating the con- | Associated recommen- | They highlighted plenty
ceptual or macroer- | dations for macroer- | of the different direc-
gonomic factors existing | gonomic research imple- | tions wherein efficient
in healthcare systems. mentations are prepared | operational improve-

for every principle. ment concepts can be
implemented.

[43] Examining the impact | A secondary context | Their study demon-
of socio-technical and | review of the outcomes | strated that how per-
business trends on | of three analyses of | formance is influenced
work organization and | the work of clients was | by macroergonomic
ergonomics. implemented for health | variables converging

care system. through contexts and
concentrations in ex-
pected and unexpected
ways.

[24] Proposing a broad cell | The author used a case- | They found that all sig-
system design frame- | based method to eval- | nificant changes were
work that combines each | uate the observation of | produced by a strate-
technological and social | the cell design phase of | gic direction, commit-
aspects into account. one entity. ment to STS concepts

of optimal allocation and
worker engagement.

[37] Proposing human fac- | They developed a num- | The study found that
tors engineering frame- | ber of concepts, each | monitoring, review, and
work concerns the de- | proposing an original | handling of incidents are
sign of structures to | way to solve the issue, or | significant tasks within a
maximize the efficiency | at least a divergent one. | general health system.
of health care practition-
ers and minimize risk.

[36] The ”mesoergonomics | They used the model | In their study they used

” term was presented

and characterized as an
open-system framework

to ergonomic concept.

proposed by Karsh et al.
[37]

macroergonomic factors
and elements to define

the variables.
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Table 2.2. Summary of the selected research and papers from the literature (cont.).

STUDY PURPOSE METHOD MAIN FINDINGS

[18] Proposing a new science | Discussion of the core | The significance of
of artifact-human sys- | tenets of symvatology. macroergonomic vari-
tem compatibility, sym- ables such as persons,
vatology. organizations, and the

environment must be
understood by corpo-
rations. As for person
factor elements the
report states that the
psychological and phys-
ical characteristics,
education, experience,
and skills of employees
need to be taken into
account.

[19] Providing a theoretical | Proposing a theoretical | The results showed that
perspective on human | perspective. he the design and man-
factors and ergonomics agement of systems that
(HFE). fit the criteria of human

compatibility should be
the key goal of the HFE.

[25] Identification of factors | They used Fuzzy Ana- | Authors stated that
that influence the per- | lytic Network Process. the developed model
formance of the design of can recognize poten-
the work system to min- tial drawbacks of the
imize the incidence for work system design in
macroergonomic incom- starting phase.
patibility.

[42] Analyze the relationship | Review of person fac- | Authors stated that hu-
between the person and | tors and ergonomics | man motivation, physi-
system. and proposing the new | cal characteristics, and

model in which physical | social relations are es-
and cognitive dimen- | sential dimensions of hu-
sions of workers are | man—-system interaction
explored together. analysis.

[62] Evaluation and classifi- | Five primary groups, | The highest occur-
cation of the papers ac- | factors and their related | rence was shown by the
cording to the macroer- | subgroups, elements | macroergonomic orga-
gonomic factors and ele- | were classed from the | nization factor, while

ments for work systems

design.

studies.

the
was presented by the

lowest occurrence

macroergonomic factor

of Tools and Technology.
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Table 2.2. Summary of the selected research and papers from the literature (cont.).

STUDY PURPOSE METHOD MAIN FINDINGS

[20] Assessment of macroer- | They used the macroer- | Results showed that the
gonomic compatibility | gonomic compatibility | person factor was the
grades in a production | index (MCI) and the | factor with the greatest
system. Macroergonomic Com- | rank of MC.

patibility Questionnaire
(MCQ).

[40] Analyzing the impact of | SEM approach was uti- | Results revealed that
macroergonomic person | lized. macroergonomic ele-
factor on the perfor- ments of the person
mance of the manufac- factor have a consider-
turing work system. able influence on the

performance of the
manufacturing systems.

[44] Analyzing the impact of | SEM approach utilized | Results showed that
macroergonomic person | and data gathered with | physical characteris-
factor on the perfor- | Macroergonomic Com- | tics have considerable

mance of the manufac-

turing work system.

patibility Questionnaire
(MCQ).

impact on the motiva-
They
psycho-

tion and needs.
also found
logical characteristics

and customers have

considerable impact
on the organizational

performance.
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3. RATIONALE AND OBJECTIVES OF THE STUDY

3.1. The rationale of the Study

Organizations need to follow the trends and most importantly adopt the change
not only in technical aspects or production perspective but also human factors issues to
stay competitive in today’s business environment. Human factors issues are especially
important in consulting sector, since its main asset is the workforce. While manag-
ing white-collar workforce, it is important to evaluate the person factor effects from

ergonomical perspective.

Previous research mainly investigated the effects of the macroergonomic factors
and its elements on the performance of manufacturing work systems, there are only
few studies which investigated the effects of macroergonomics factors on service sector
such as consulting. One of those studies performed by Kaya [58] investigated the effects
of “macroergonomic organization factor” on the consulting system performance. How-
ever, there is no study that investigated the effects of “macroergonomic person factor
elements” on the consulting work system performance such as employee performance,
customer satisfaction, service process and company performance. Therefore, this study

aims to achieve that.

3.2. Objectives

Based on the rationale, this research mainly focuses on the following two objec-

tives:

(i) Developing a person factor-related hypothesis model representing consulting work
system performance.
(ii) Determine the direct, indirect and total effects of the four person factor elements

on the consulting work system performance metrics using the developed hypoth-
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esis model.

Four person factor elements that are mentioned above are namely: 1. Employee
Cognitive Skills, Education, and Knowledge, 2. Employee Physical Characteristic, 3.
Employee Psychological Characteristics, 4. Employee Motivation and Needs. Simi-
larly, consulting work system performance metrics are 1. Employee Performance, 2.

Customer Satisfaction, 3. Service Process and 4. Organizational Performance.

In order to achieve the above objectives, the research questions are defined as

follows:

RQ1: What are the effects of each macroergonomic person elements on the con-

sulting work system performance and what are the relations between those elements?

RQ2: Which macroergonomic person elements are the most critical to sustain the
high performing consulting work system and which relation between person elements

have the important effect on the consulting work system performance?
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4. RESEARCH METHODOLOGY

4.1. Hypothesis Model

This thesis aims to develope a person factor-related hypothesis model representing
consulting work system performance. Four person factor elements that are namely: 1.
Employee Cognitive Skills, Education, and Knowledge, 2. Employee Physical Charac-
teristic, 3. Employee Psychological Characteristics, 4. Employee Motivation and Needs
used to develope this model. Similarly, consulting work system performance metrics
are determined and included as Employee Performance, Customer Satisfaction, Service
Process and Organizational Performance. Related questionnaire items can be found
in Table 4.1 for person factor elements and in Table 4.2 for consulting work system

performance metrics.

The hypotheses were formulated based on the findings from the literature. As
it explained in Section 2, studies are reviewed on ergonomics and consulting topics.
Since the literature on these topics mainly focused on the manufacturing and work
design areas, regarding the findings a new person factor-related hypothesis model is
developed for consulting work system performance. Developed model is represented in

Figure 4.1.

All hypotheses are represented with related hypothesis numbers in the Figure 4.1,
for instance as H1. Developed hypotheses are listed in the below. Cognitive Skills, Ed-
ucation and Knowledge variable is represented as CS&E&K, Physical Characteristics
is represented as PhC, Psychological Characteristics is represented as PC, Motivation
and Needs is represented as MN, Employee Performance is represented as EP, Service
process is represented as SP, Customer Satisfaction is represented as CS and Organi-

zational Performance is represented as OP.

Hypothesis that are developed:
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work system performance
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H;: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on employee’s Psychological Characteristics in consulting work systems.

Hy: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on employee’s Motivation and Needs in consulting work systems.

Hj3: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on Employee Performance in consulting work systems.

H4: Employee’s Physical Characteristics have a positive direct effect on em-

ployee’s Psychological Characteristics in consulting work systems.

Hs: Employee’s Physical Characteristics have a positive direct effect on em-

ployee’s Motivation and Needs in consulting work systems.

Hg: Employee’s Physical Characteristics have a positive direct effect on Employee

Performance in consulting work systems.

H;: Employee’s Psychological Characteristics have a positive direct effect on

employee’s Motivation and Needs in consulting work systems.

Hg: Employee’s Psychological Characteristics have a positive direct effect on

Employee Performance in consulting work systems.
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Hy: Employee’s Motivation and Needs have a positive direct effect on Employee

Performance in consulting work systems.

Hyg: Employee Performance have a positive direct effect on Customer Satisfac-

tion in consulting work systems.

Hi1: Employee Performance have a positive direct effect on Service process in

consulting work systems.

Hy2: Employee Performance have a positive direct effect on Organizational

Performance in consulting work systems.

Hy3: Service process have a positive direct effect on Customer Satisfaction in

consulting work systems.

Hy4: Service process have a positive direct effect on Organizational Performance

in consulting work systems.

Hy5: Customer Satisfaction have a positive direct effect on Organizational

Performance in consulting work systems.

Other objective of this thesis is to determine the direct, indirect and total effects
of the four person factor elements on the consulting work system performance metrics

using the developed hypothesis model. In order to measure these effects, developed
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model is tested by utilizing variance based PLS-SEM method. In this model person
factor elements are analyzed as independent latent variables and consulting work sys-
tem performance metrics are analyzed as dependent latent variables. Latent variables

are extracted via the Exploratory Factor Analysis method.

4.2. Data Collection Instrument

Statistical Society of London developed questionnaires in 1838. Since this time
questionnaires are accepted and utilized as a research instrument. Questionnaires are
mainly composed of questions to collect data from target audiences. Question types
can contain close-ended questions, open-ended questions or both. Depending on the
research aim, a questionnaire can measure qualitative or quantitative data. Question-
naires are relatively easy and cost effective to use as a data collection tool, that’s why

they are preferred by the researchers.

4.3. The Macroergonomic Compatibility Questionnaire (MCQ)

4.3.1. Developing the Macroergonomic Compatibility Questionnaire

(MCQ)

For the purpose of this study, the MCQ was structured in accordance with the
consulting industry dynamics and macroergonomic person factor elements for the con-
sulting sector in order to analyze the macroergonomic compatibility of person factor
and its elements on the consulting work system performance. As Realyvasquez et
al. [40] mentioned, the MCQ can be administered to all types of employees. In order
to collect largest exploratory information from respondents, the questionnaire can be

applied to the people who work in higher organizational levels.

For the purpose of this study, the developed MCQ for the consulting service sector
is mainly composed of three sections. First section gathers demographic information

about participants and company that participants work for. This section includes
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twelve questions to obtain demographic information from the participants. Demo-
graphic data includes information such as participant’s gender, age, position, company

name, highest education level, working experience, type of consulting company, etc.

The second section of the developed MCQ collects data to measure the degree
of the consideration of the macroergonomic person factor elements in consulting com-
panies. Person factor elements; namely, Cognitive Skills, Education and Knowledge;
Physical Characteristics; Psychological Characteristics; and Motivation and Needs are
considered to develop this section of the MCQ. This section includes 54 questions that

are responded based on 5-point Likert scale.

The Likert scale is introduced by Rensis Likert in 1932. Likert scale is mostly
utilized as a method in questionnaires in order to evaluate psychometric data. Since
the Likert scale is useful to conduct, modify and easy to use by the respondents, it is
preferred by the author to conduct the MCQ. The 5-point Likert scale rating scale is
described as follows: (1) totally disagree, (2) disagree, (3) neutral, (4) agree, (5) totally

agree.

Table 4.1 represents the sample of the second section questions. For this sec-
tion, 12 questions for Cognitive Skills, Education and Knowledge element, 5 questions
for Physical Characteristics element, 17 questions for Psychological Characteristics
element and 20 questions for Motivation and Needs element are prepared. All the
questions are presented in Appendix A in Turkish and English versions. Table 4.1
represents a sample of the questionnaire items in the left column and the rating scale
in the right column. The third section of the MCQ consists of the questions for the
purpose of the measuring the consulting work system performance in mainly four parts
which are respectively: (1) Employee Performance, (2) Service process, (3) Customer
Satisfaction and (4) Organizational Performance. This section includes 55 questions
with 5-point Likert scale for ratings. Table 4.2 shows a sample of the third section
questions. For this section, 16 questions for Employee Performance indicator, 10 ques-

tions for Customer Satisfaction indicator, 9 questions for Service process indicator and
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Cognitive Skills, Education and Knowledge

Inadequate skill and knowledge of employee are compen-

sated with employee training.

Knowledge transfer between colleagues and knowledge

transfer when the employee is recruited are adequate.

Employees have adequate informal qualifications, such as
experience, beyond formal education and training, to per-

form their tasks successfully.

Physical Characteristics

If possible, causes of employees’ physical discomfort are

analyzed and resolved.

Physical fitness states of employees are considered for task

allocation.

Employees receive attention when they present a physical

discomfort.

Psychological Characteristics

Employees have high self-esteem and confidence to tackle

problems.

Tasks are designed in order to avoid employees’ psycholog-
ical discomfort. E.g., Feeling (1) boredom, (2) emotionally

bad way, (3) pressure such as job loss.

Employees have positive work attitudes.

Motivation and Needs

When in need, help is provided to employees for the as-

signed job.

Job positions are open to career and individual develop-

ment.

Tasks are interesting and challenging to employees.
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16 questions for Organizational Performance indicator are prepared. All the questions
are shown in Appendix A in Turkish and versions. Table 4.2 presents a sample of the

questionnaire items in the left column and the rating scale in the right column.

4.3.2. Administering the MCQ

In order to gather the data, target audience were gotten in contact by the LinkedIn
and consulting firms web sites. Five major consulting firm types were determined and
consultants from all hierarchical levels especially in managerial positions were added
the network. Then, mail template was shared with them. In Appendix A related mail
templates is shared in Turkish and English.

Information about the study and instructions about the questionnaire were given
to the participants in the invitation e-mail and detailed information in the question-

naire. 148 consultants from consulting companies have responded to the MCQ.

4.4. Structural Equation Modelling (SEM)

Structural equation modeling (SEM) is a statistical method in order to analyze
structural theory. Byrne [63] stated that SEM technique has two important advantages.
First one is the ability to represent the causal processes of the theory by structural
equations. Second pro is the relations can be graphically modellable for conceptualiza-
tion the research. In order to evaluate causal relations between multiple dependent or

independent variable, SEM is accepted the most convenient technique.

Proposed model in SEM analysis can be analyzed comprehensively from the data.
In SEM analysis both dependent and independent variables can be observed data or la-
tent factors. Latent variables are inferred from observed variables to create theoretical
constructs. Since SEM consider the error terms for each factor, SEM has major ad-
vantage with respect to multivariate statistical methods. The relation between factors

can be evaluated with the result of the goodness of fit of indices for the constructed
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Employee Performance

On-time task completions by employees have been im-

proved over the time.)

Employees have adequate informal qualifications, such as
experience, beyond formal education and training, to per-

form their tasks successfully.

Employees’ coordination, collaboration and communica-

tion have improved over the time.

Customer Satisfaction

Customers’ needs and expectations are taken into account.

The number of customers has increased over the time.

Customer satisfaction has increased over time.

Service process

Time duration to complete the projects or services has

reduced over the time.

Service quality (without error) has increased over the

time.

Flexible services are provided to satisfy different types of

customers over time.

Organizational Performance

The variety of services has increased over the time.

Productivity has increased over the time.

Investments in employee development and training has

increased over the time.
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hypotheses model.

Another main difference of the SEM is the statistical is the exploratory logic.
In this model causal effects are not measured by the latent or observed variables
since SEMs search for the relations which is caused by the amplification of the con-
ducted model [40]. There are two basic types of SEM: covariance-based structural
equation modeling (CB-SEM) and partial least squares structural equation modeling

(PLS-SEM).

The most important reason to select covariance-based CB-SEM or variance based
PLS-SEM is the research goal. In other words, model preference depends on whether
research objective is conducting structure or prediction. The main goal of the CB-
SEM approach is to study the structure of the observables. The major focus of the
PLS approach is to predict the indicators by means of the component expansion [64].

In line with this notion, Hair et al. [65] recommend:

e “If the goal is predicting key target constructs or identifying key ’driver’ con-
structs, select PLS-SEM.

e If the goal is theory testing, theory confirmation, or comparison of alternative
theories, select CB-SEM.

e [f the research is exploratory or an extension of an existing structural theory,

select PLS-SEM.”

4.5. Measurement Models: The relation between observed and Latent

Variables

Bollen [66] defined the measurement as ”the process by which a concept is liked
to one or more latent variables, and these are linked to observed variables”. He stated
that the concept is the first step of the measurement process [66]. For instance, we can
define the positive work attitudes as one of the items of the psychological characteristics

concept. In other words concept defines thing or things kept in common. Latent
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variables are the representations of concepts in measurement models [66].

After selecting or devising a concept, main four steps in the measurement process

are:

(1) Giving the meaning of the concept

(2) Identifying the dimensions and latent variables to represent it
(3
(

4

Forming measures

)
)
)
) Specifying the relation between the measures and the latent variables

First two steps should be taken while developing the model structure and devel-

oping measuring instrument, which is MCQ for this study.
Two important properties of measures are their reliability and validity.
4.5.1. Reliability Analysis

Consistency of responses of the questionnaires can be measured by the reliability
analysis. Reliability is defined as “part of a measure that is free of purely random
error” by Bollen [66]. Reliability is not same as validity since we can have consistent
(reliable) but invalid measure [66]. Reliability analysis can be conducted on the ordinal
data. Reliability analysis can be applied to a 5-point Likert scale questionnaire given
to a question about any subject such as strongly disagree (1) and strongly agree (5).
Although variety of method have been proposed to estimate the reliability of measures,
such as test-retest, split-halves and Cronbach’s alpha (CA). CA is the most popular

reliability coefficient in social science research [66].

Reliability analysis can be verified utilizing Cronbach’s Alpha value. CA can be
estimated for each item or all items in a factor or for all items in the questionnaire. If
the CA is estimated for all items in the questionnaire then the average CA value will

be estimated. The average CA value which is measured for all items in questionnaire
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shows the overall reliability of the questionnaire. On the other hand, CA value should
be estimated for each dependent and independent variable separately to measure inter-
item reliability. Internal-item reliability means that the items in the scale or test have
a specific conceptual structure. That is, the scale items should measure the same
structure with each other, and the measurement results are stable under the same and

different conditions while they are not changing [67].

Cronbach Alpha («) can be statistically calculated with

N x ¢
= 4.1
“ v+ (N—-1)xeé (4.1)

where N represents the number of items, ¢ represents average covariance between item-

pairs and v represents average variance.

In order to accept the questionnaire as reliable, CA value should be at least 0.7.
Lower than this value indicates poor reliability of the questionnaire [68]. Higher than
0.8 « values indicate high reliability of the questionnaire. Recent studies suggest the
0.7 as the acceptable minimum values for unrestricted models. Some experts stated
that in relaxed models critical CA value can be accepted as 0.6. However, for conduct

this research 0.7 is accepted as a critical value.

4.5.2. Validity

Validity is concerned with whether a variable measure what is suppose to measure

[66]. Traditionally, psychologists have distinguished four types of validity:

(1) Content validity: qualitative type of validity where the domain of a concept
is made clear and the analyst judges whether the measures fully represent the
domain.

(2) Criterion validity: degree of correspondence between measure and a criterion

variable.
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(3) Construct validty: Construct validity assess whether a measure relates to other
observed variables in a way that is consistent with theoritically derived predic-
tions.

(4) Discriminant validity:

Content validity is largely ” Conceptual test” whereas others are empirically based

[66].

4.5.2.1. Convergent and Discriminant Validity. Convergent validity, which is closely

related to the idea of construct validity, is proposed by Campbell and Fiske [69]. Con-
vergent validity is a measure of the quality of a measurement instrument. A mea-
surement instrument has good convergent validity if the question-statements (or other
measures) associated with each latent variable are understood by the respondents in
the same way as they were intended by the designers of the question-statements [70].
In order to describe the convergent validity of their measurement instrument, the table
of combined loadings and cross-loadings should be analyzed. There are mainly two
criteria are recommended as the basis for concluding that a measurement model has
acceptable convergent validity: that the P values associated with the loadings be equal

to or lower than 0.05; and that the loadings be equal to or greater than 0.5 [70-73].

Discriminant validity is a measure of the quality of a measurement instrument;
the instrument itself is typically a set of question-statements [74]. A measurement in-
strument has good discriminant validity if the question-statements (or other measures)
associated with each latent variable are not confused by the respondents, in terms of

their meaning, with the question-statements associated with other latent variables [69].

AVEs are normally used for discriminant validity assessment and, less commonly,
for convergent validity assessment. For discriminant validity assessment, AVEs are used
in conjunction with latent variable correlations. For convergent validity assessment,
the AVE threshold frequently recommended for acceptable validity is 0.5 [70-73], and

applies only to reflective latent variables. Other coefficients are correlations among
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latent variables and square roots of AVEs, structure loadings and cross-loadings, and
full collinearity VIFs. The VIF threshold of 3.3 has been recommended in the context
of PLS-based SEM [70]. Two criteria, one more conservative and one more relaxed, are
recommended by the multivariate analysis literature in connection with VIFs. More
conservatively, it is recommended that VIF's be lower than 5; a more relaxed criterion

is that they be lower than 10 [70,72].

4.5.3. Factor Analysis

Factor analysis is an approach to explain the covariance and correlation rela-
tionship between observed multiple variables by means of relatively few underlying
latent variables. In this aspect it is a factor reduction technique [75]. Although theory
and methodology for exploratory factor analysis have been well developed for con-
tinuous variables, factor analysis is useful method in variable reduction for ordinal
data [40,76,77]. Since in practice observed or measured variables are often ordinal,

many approaches were developed to factor analysis of ordinal variables [76].

Since in the behavioral sciences, researchers are often interested in studying the-
oretical constructs that cannot be observed directly, these underlying structures which
are named as latent variables do not measured directly [78]. As an example of latent
variable can be given as that for the macroergonomic person factor element motivation

and needs element is the latent variable as other variables in our conducted model.

Factor analysis is a combination of the techniques and its primary goal is to
produce a small number of factors from a large number of variables which is capable
of explaining the observed variance in the larger number of variables [75]. In order to
achieve this aim, factor analyses use the correlation or covariance matrix [75, 78, 79].
Therefore, in order to explain structures with regard to covariance or correlations,
factor analysis is very effective technique. In 1940 initial development of the factor
analysis is conducted by Spearmen [75]. There are two basic types of factor analyses:

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) [75, 78].
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Exploratory and confirmatory factor analyses are multivariate statistical methods that

involve similar assumptions as well as specific processes [75].

4.5.3.1. Exploratory Factor Analysis (EFA). Exploratory factor analysis (EFA) aims

to reveal and explore the underlying factor structure of expressions representing the
variables of a newly created or translated language from one language to another. In
EFA, researchers aim to determine the optimal number of factors and to determine
whether the measured variables (items) are reasonable indicators of various latent

dimensions [80].

The aim of using EFA in this study is to achieve a small number of explanatory
factors that explains the maximum variance and reveal the real reasons behind the
numerous features that can be measured and seen [78,79]. In order to analyze the vari-
ables with respect to covariance and exploratory variance in all variables and detect
the variables that have no impact and remove them, factor analysis has been recog-
nized as the most convenient technique [40]. Furthermore, this method is convenient
when working with ordinal data to reduction of factors [40,77] and also can work with

observed data [81].

EFA should be used in condition in which links between the observed and latent
variables are unknown or uncertain [78]. The analysis thus proceeds in an exploratory
mode to determine how and to what extent the observed variables are linked to their
underly factors [74]. Since in this study a new macroergonomic compatibility question-
naire instrument is developed, EFA is conducted to determine the extent to which the
observed variables are related to latent variables. In factor analysis, these relations are

called as factor loadings [79].

Since EFA is data-driven approach, no specifications are made in regard to the
number of common factors (initially) or the pattern of relationships between the com-
mon factors and the indicators (i.e., the factor loadings) [82]. Therefore, exploratory

factor analysis has utilized in many statistical analyses and research. In general use,
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the factors provided from the original data set, regression, correlation, discriminant

analysis, difference tests, etc. provides benefits many analyzes [83].

There are two types of measurement of variables: reflective and formative [82].
Independent and dependent variables can be reflective and formative or both. Reflec-
tive variables are influenced by latent variables [74]. In other words, changes in the
underlying latent construct are reflected by changes in the indicators. In the reflective
model for each variable error term is calculated. In a model that consists of reflective
variables are expected to be correlated [74,82]. Since the variables have high correla-
tions, the indicators can interchangeable or can be removed from the model without
any lack of conceptual meaning of the construct [84]. Figure 4.2 represents the example

of reflective variable.

el e2 e3
Y1 Y2 Y3

Reflective
Construct

Figure 4.2. Reflective Latent Variable (Source adopted from Freeze and Raschke [85]).

Formative variables are influenced by the indicators [74,82]. Measures cause the
construct which means the construct is fully extracted from its measurement [74, 82].
Since in the formative structure error of the measurement error is at the construct

level, measures do not explain part of the structure [82]. Therefore, removal of any
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items means the lack of part of the construct [84]. Figure 4.3 represents the example

of formative variable.

1 Y2 Y3

Feta 1

Formative
Construct

Figure 4.3. Formative Latent Variable (Source adopted from Freeze and

Raschke [85]).

An exemplary model for EFA is described in Figure 4.4. This model has two
latent variables which are extracted from observed variables. The arrow linking factors
between these latent variables illustrate variance or covariance between latent variables.
X symbolizes every variable (item) in the data. In this model these two variables are

defined as reflective variables.

One-way arrows from factors to indicators show the direct effects of that indi-
cator on that factor. It shows the factor load value in the direct effect exploratory
factor analysis. In the Figure 4.4 measurement errors represented by E term for each
measurement. These errors are spontaneous and there is no description of the cause of
these errors. In other words, these are distinctive differences that cannot be clarified
by variables. As a consequence, EFA is used to assess whether the extracted factor is
appropriate for the hypothesis model and to determine the number of factors will be

extracted [86].

Not all variables and data collections may be appropriate for factor analysis.
Therefore, in order to conduct satisfactory exploratory factor analysis major steps

should be carried out carefully. These steps are respectively:
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eI

Factor 2
(Latent Variable 2)

Factor 1
(Latent Variable 1)

Figure 4.4. The exemplary model of EFA.

(1) Suitability of data for factor analysis should be checked.

(1.1) Sample size (number of samples) must be controlled whether the sample size
is sufficient to apply the exploratory factor analysis.

(1.2) The adequacy of sampling should be examined through KMO [87,88], and
the strength of the relationship among variables should be examined through
Bartlett’s test of sphericity [89].

2
3

Factor loadings should be examined.

Factor extraction method used should be selected.

)
6
7

Communality values and factor loadings for each item should be examined.

(2)
(3)
(4) Factor rotation method should be selected.
(5)
(6) Factors should be named.

(7)

Total variance explained should be reported.
Suitability of data for factor analysis

Sample size
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Sample size Required minimum sample size to perform PLS-SEM depends on three

factors [90]. These factors are respectively:

(1) The number of variables or constructs that are intended to explain the dependent
variable.
(2) The estimated effect size (R?).

(3) Defined significance level.

KMO and Bartlett’s test of sphericity

Kaiser-Meyer-Olkin (KMO) test are used for to measure sampling adequacy is a test
to assess the appropriateness of using factor analysis on the data set [92]. KMO test
is a test that measures the correlations between variables and the suitability of factor
analysis. KMO test shows whether the sample sufficient items for each factor.The
KMO value is expected between 0 and 1. 1 KMO value indicates that extracted factor
is estimated without error. In order to carry out factor analysis KMO value between 1
and 0.8 is suggested (Ferrando and Anguiano-Carrasco, 2010 as stated by Realyvasquez
et al. [40]. KMO value between 0.5 and 0 is not accepted for to evaluate dimensionality
of the data [93]. Kaiser also states that the value found is excellent as it approaches
1, and below 0.50 is unacceptable, in 0.90s is excellent, in 0.80s is very good, in 0.70s

and 0.60s is mediocre.

"Bartlett test of sphericity test are used to check that the original variables are
sufficiently correlated. This test should come out significant (p < 0.05). If not, factor

analysis will not be appropriate.” [94]
Factor extraction method
Choosing an appropriate factorization method in the analysis is extremely important

for the validity of the factor structure obtained. Although there are variety of meth-

ods for factor extraction such as principal component analysis, principal factorization
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analysis, maximum likelihood, image factorization, and alpha factorization, the most
commonly used methods are principal component analysis and principal factorization
analysis [95]. Decision of the choosing right method is depends on the research purpose.
Since in this study we test to conducted hypothesis model and we believe that there
are hidden measurements that cannot be observed directly; Principal Axis Factoring
method is utilized as factor extraction method. Also, PCA is an analysis, which is not
a factor analysis [96]. Moreover, PCA only looks for a set of factors which can account
for the total variability in the original variables. On the other hand, Principal Axis
Factoring method tries to find the lowest number of factors which can account for the

variability in the original variables that is associated with these factors [96].

Factor rotation method

In order to extract exploratory latent variables, factor rotation is crucial. In an EFA;
factor rotation is used to maximize a load of each item on a given factor and to provide a
better interpretation of the factor structure [97]. The variance that extracted associated
with a single factor is greater in the varimax rotation [98]. With the aim of conducted a
model with the most convenient number of factors with high exploratory information as

possible, the orthogonal method of varimax rotation is the generally accepted method.

Examining Communality values and Factor Loadings

Communality value shows the proportion of each variable’s variance that can be ex-
plained by the factors. For variable reduction, since the sample size is 148 in this
study 0.5 value is accepted as a cut-off value. As it mentioned in Section 4.5.3.1 since
the variables in this study are reflective, the indicators can interchangeable or can be
removed from the model without any lack of conceptual meaning of the construct.

Therefore, items with communality value lower than 0.5 should be removed.

Factor analysis output supply the "rotated factor matrix”. This matrix contains

"the rotated factor loadings”. Factor loadings represent both "how the variables are
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weighted for each factor but also the correlation between the variables and the factor”

[96].
Factor Naming

Based on the factor loadings latent variables should be estimated and labeled.
For instance, if the first component (latent variable) of one factor have two items with

loadings 0.2 and 0.4, first latent label should be estimated via product of the loadings

and items value for each sample.

Reporting the total variance explained

Finally, the total variance explained should be reported as a final step of the

factor analysis.
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5. RESULTS AND DISCUSSION

5.1. Demographic Analyses

Distribution of demographic information such as gender, age, position, company
name, highest education level, working experience, type of consultancy company of 148
people participating in the survey conducted during the quantitative data collection
phase and working in companies operating in the consultancy sector are as follows.
Demographic information from participants is gathered by twelve questions that were

used in this thesis to conduct a descriptive analysis of the sample.

36.5% of 148 people who participated in the survey were women, and 63.5% were

men and related data are represented in Table 5.1.

Table 5.1. Distribution of the participants’ gender.

Frequency | Percent

Female 54 36.5
Male 94 63.5
Total 148 100

From the sample consisting of the 148 respondents, 54.8% were aged from 25 to
30, 22.3% were aged from 31 to 40, 15.5% were aged from 51 to 50, and 7.4% were

aged 51 or older and related data are represented in Table 5.2.

From the sample consisting of the 148 respondents, 58.1% have a bachelor’s
degree, 38.5% have a master’s degree, and 3.4% have a Doctorate degree and related

data are represented in Table 5.3.
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Table 5.2. Distribution of the participants’ age.

Frequency | Percent
25-30 years old 81 54.8
31-40 years old 33 22.3
41-50 years old 23 15.5
51+ 11 7.4
Total 148 100

From the sample consisting of the 148 respondents, 68.2% have a total of 6 to 10
years of working life, 17.6% total of 11 to 20 years of working life, and 14.2% have a

total of over 20 years of working life and related data are represented in Table 5.4.

Table 5.3. Distribution of the participants’ education.

Frequency | Percent
Bachelor’s degree 86 58.1
Master’s degree Y 38.5
Doctorate 5) 3.4
Total 148 100

From the sample consisting of the 148 respondents, 63.5% are senior associate
or senior consultant, 16.2% are managers, 2.1% are senior manager or associate part-
ner, 13.5% are partners, and 4.7% are a director and related data are represented in

Table 5.5.

From the sample consisting of the 148 respondents, 60.1% have a total of 0 to 2
years of working life, 11.5% total of 2 to 5 years of working life, 10.8% total of 5 to 10
years of working life, 17.6% total of 10 to 20 years of working life and 14.2% have a

total of over 20 years of working life and related data are represented in Table 5.6.



Table 5.4. Distribution of the participants’ total professional experience.

Frequency | Percent
6 to 10 Years 101 68.2
11 to 20 Years 26 17.6
Over 20 Years 21 14.2
Total 148 100

Table 5.5. Distribution of the participants’ position.

Frequency | Percent
Senior Associate/Senior Consultant 94 63.5
Manager 24 16.2
Senior Manager/Associate Partner 3 2.1
Partner 20 13.5
Director 7 4.7
Total 148 100

Table 5.6. Distribution of the participants’ total managerial experience.

Frequency | Percent
0 — 2 Years 89 60.1
2 — 5 Years 17 11.5
5 — 10 Years 16 10.8
10 — 20 Years 18 12.2
20 + Years 8 5.4
Total 148 100
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From the sample consisting of the 148 respondents, 75% are not managing other
managers in their current position, and 25% are managing other managers in their

current position and related data are represented in Table 5.7.

Table 5.7. Distribution of the participants that manage other managers.

Frequency | Percent

No 111 75.0
Yes 37 25.0
Total 148 100

From the sample consisting of the 148 respondents, 64.9 % have been in their
current position for 1 to 2 years, 31.0 % have been in their current position for 2 to 5
years, and 4.1 % have been in their current position for 5 to 10 years and related data

are represented in Table 5.8.

Table 5.8. Distribution of participants’ total experience in the current position.

Frequency | Percent
1 to 2 Years 96 64.9
2 to 5 Years 46 31.0
5 to 10 Years 6 4.1
Total 148 100

83.8% have been in their current company for 1 to 5 years from the survey of the
148 respondents, 7.4% have been in their current company for 5 to 10 years, 6.8% have
been in their current company for 10 to 20 years, and 2.0% have been in their current

company for over 20 years and related data are represented in Table 5.9.

From the sample consisting of the 148 respondents, 32.4 % have been in working in

Strategy (Corporate strategy, Organizational strategy, Functional strategy, Economic
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Table 5.9. Distribution of participants’ total experience in the current company.

Frequency | Percent
1 to 5 Years 124 83.8
5 to 10 Years 11 7.4
10 to 20 Years 10 6.8
Over 20 Years 3 2.0
Total 148 100

policy, Mergers & Acquisitions) Consulting firms, 15.5 % have been in working in
Operations (Process Management, Supply Chain, Procurement, Finance Operations,
Outsourcing, Project Management) Consulting firms, 16.2 % have been in working in
Human Resources (Organizational Change, HR Technology, Learning & Development,
Benefits & Rewards, Talent Management) Consulting firms, 4.1 % have been in working
in Financial Advisory (Actuarial Services, Risk Management, Real Estate Advisory,
Forensics & Litigation) Consulting firms, 31.8 % have been in working in Technology
(IT Advisory, ERP Implementation, Data Analytics, Application Development, System
Integration, Enterprise Architecture) Consulting firms and related data are represented

in Table 5.10.

From the sample consisting of the 148 respondents, 37.2 % have been in working
in Strategy (Corporate Strategy, Economic Policy, Mergers & Acquisitions; Organi-
zational Strategy, Functional Strategy) service area, 12.8 % have been in working in
Operations (Process Management, Supply Chain, Procurement, Finance Operations,
Outsourcing, Project Management) service area, 14.9 % have been in working in Hu-
man Resources (Organizational Change, HR Technology, Learning & Development,
Benefits & Rewards, Talent Management) service area, 5.4 % have been in working
in Financial Advisory (Actuarial Services, Risk Management, Real Estate Advisory,
Forensics & Litigation) service area, 29.7 % have been in working in Technology (IT

Advisory, ERP Implementation, Data Analytics, Application Development, System
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Integration, Enterprise Architecture) service area and related data are represented in

Table 5.11.

5.2. Reliability Analysis

In order to measure consistency of the MCQ reliability analysis should be per-
formed. As it was mentioned Section 4.5.1 this approach is convenient to conduct
ordinal data. Statistical software IBM®) SPSS@®) Statistics v24.0 is used to perform

the reliability analysis.

Since answering to each question in the survey is obligatory, I had no missing
values. Therefore, I did not need to apply any preprocess. If data had missing value,
this item needs to replace with the related item’s median value. In order to perform

PLS-SEM this implementation is convenient for ordinal values in a Likert scale.

Reliability analysis of the MCQ was verified utilizing Cronbach’s Alpha (CA)

value. Cronbach Alpha («) is statistically estimated as

N xc¢
- 5.1
“ 14+ (N—-1)x¢ (5.1)

where N represents the number of items, ¢ represents average covariance between item-

pairs and v represents average variance.

CA coefficient of the questionnaire as a whole has been found as 0.968. In order to
accept the questionnaire as reliable, essential CA value is accepted at least 0.7. Higher
than 0.8 « values indicate high reliability of the questionnaire. CA analysis reveals
that the items have an adequate level of inter-item reliability. CA coefficient values of

elements and performance indicators are represented in Table 5.12.

Since the Physical Characteristics variable show the CA value lower than 0.7,

Physical Characteristics were excluded. After removing process, other elements Cron-
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Table 5.10. Distribution of the types of consulting services of the company that

participants work for.

Frequency

Percent

Strategy (Corporate Strategy,
Economic Policy, Mergers & Ac-
quisitions; Organizational Strat-

egy, Functional Strategy)

48

324

Operations (Process Manage-
ment, Supply Chain, Procure-
ment, Finance Operations, Out-

sourcing, Project Management)

23

15.5

Human Resources (Organiza-
tional Change, HR Technology,
Learning & Development, Bene-
fits & Rewards, Talent Manage-

ment)

24

16.2

Financial Advisory (Actuarial
Services, Risk Management,
Real Estate Advisory, Forensics

& Litigation)

4.1

Technology (IT Advisory, ERP
Implementation, Data Analyt-
ics, Application Development,
System Integration, Enterprise

Architecture)

47

31.8

Total

148

100
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Table 5.11. Distribution of the types of consulting service that participants provide.

Frequency

Percent

Strategy (Corporate Strategy,
Economic Policy, Mergers & Ac-
quisitions; Organizational Strat-

egy, Functional Strategy)

25

37.2

Operations (Process Manage-
ment, Supply Chain, Procure-
ment, Finance Operations, Out-

sourcing, Project Management)

19

12.8

Human Resources (Organiza-
tional Change, HR Technology,
Learning & Development, Bene-
fits & Rewards, Talent Manage-

ment)

22

14.9

Financial Advisory (Actuarial
Services, Risk Management,
Real Estate Advisory, Forensics

& Litigation)

5.4

Technology (IT Advisory, ERP
Implementation, Data Analyt-
ics, Application Development,
System Integration, Enterprise

Architecture)

44

29.7

Total

148

100
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Table 5.12. Cronbach’s Alpha coefficient values related to the scales used.

Elements Cronbach’s Alpha («)
Cognitive Skills, Education and Knowledge 0.830
Physical Characteristics 0.633
Psychological Characteristics 0.859
Motivation and Needs 0.884
Employee Performance 0.912
Service process 0.877
Customer Satisfaction 0.836
Organizational Performance 0.921

bach’s Alpha coefficients ranged from 0.830 to 0.921. Therefore, we can conclude that

the scales and the questionnaire is reliable [68].

5.3. Factor Analysis

5.3.1. Results of EFA

Validation of the MCQ was also performed by a factor analysis. As it was men-
tioned in chapter 4, the aim of using EFA in this study is to achieve a small number
of explanatory factors that explains the maximum variance and reveal the real reasons
behind the numerous features that can be measured and seen. In order to analyze
the variables with respect to covariance and exploratory variance in all variables and
detect the variables that have no impact and remove them, factor analysis has been
recognized as the most convenient technique. Furthermore, this method is convenient
when working with ordinal data to reduction of factors (Castaneda et al., [77] as cited

by Realyvésquez et al. [40] and also can work with observed measurements [81].
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5.3.1.1. Compliance with Factor Analysis. Bartlett’s sphericity test and the Kaiser-

Meyer-Olkin (KMO) test were utilized trough a factor analysis with the aim of analyze

of the each macroergonomic person factor elements’ viability [92].

KMO test is a test that measures the correlations between variables and the
suitability of factor analysis. Kaiser states that the value found is excellent as it
approaches 1, and below 0.50 is unacceptable, in 0.90s is excellent, in 0.80s is very

good, in 0.70s and 0.60s is mediocre.

As for the rotation, varimax rotation is used. In order to perform variable reduc-
tion process, communality values were examined. Variable elements indicating com-
munity values lower than 0.5 were excluded [99]. In order to perform factor analysis,
high adequacy is achieved with KMO test results. Since the Physical characteristics
are excluded from the model due to low CA value, KMO test is applied rest of the
elements. Therefore, number of total variables (number of questions) is 104 after this
step. 33 of the 104 elements indicated lower than 0.5 communality values. This result
indicates that the questionnaire was statistically validated by the 68.3 % of MCQ’s
items. Related questions that are excluded from questionnaire due to low communal-
ity are respectively, SEK5, SEK6, SEK12, PC4, PC7, PC11, PC15, PC16, PC17, MN1,
MN2, MN3, MN7, MN8, MN9, MN10, MN11, MN12, MN13, MN15, MN17, MN19,
MN20, EP10, EP11, CS5, CS6, SP4, SP5, SP6, SP7, SP8, SP9, OP2, OP7, OP9, OP13
and OP15. In Table 5.13. those questions are not included. After this step, factors
are extracted. Extracted factors showed a high value of total variance explained. This
implies that the structure developed represents the overall data and has a power for

representation.

Table 5.13 represents the EFA results which are the number of factors extracted,
total variance explained, KMO value, and Bartlett Test. Total variance explained val-
ues are higher than 50 % (range of 49.577 % and 60.467 %) for all macroergonomic ele-
ments and performance indicators, KMO values are above 0.50, and acceptable (range

of 0.696 and 0.903). Bartlett tests were shown powerful results at 99 % confidence level
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with p <0.001 value.

Table 5.14 represents the factor loadings of each factor that extracted and the
CA, Average Variance Extracted (AVE), and Composite Reliability (CR) values of each
macroergonomic element and performance indicators. In order to define the significance
of the variables under the factors, a load of each variable to the factors are considered.
Here, the most critical indicator of how many values is significant for the relevant factor
is the number of samples. The higher the number of samples, the lower the acceptable
load value. In samples of less than 50, factor analysis is not recommended [68]. Factor
loading minus or plus is related to the direction of the effect so that these values should
be considered as the absolute value. Since the sample size is 148 in this study, the factor

loadings higher than 0.4 are considered significant.

Reliability criteria are represented in Table5.15. As for the reliability of the new
construct, internal reliability has achieved. CA values of each factor are higher than
0.6. Since CA is a statistic that tends to give high values when there are many variables,
the CR value is used as an alternative to CA or as a control tool. CR is the measure
of reliability and internal consistency of the measured variables representing a latent
construct. The CR value is expected to be higher than 0.7. Thus, construct reliability
is achieved. In order to conclude, all reliability criteria were achieved, and it can be

said that the new construct is reliable.

5.3.1.2. Validity. Construct validity is evaluated with convergent validity and diver-

gent validity. The AVE is an indicator of discriminant validity and convergent validity.
Convergent validity states that expressions of variables are related to each other and
the factor they create. Discriminant validity (divergent validity) is that expressions of

variables should be less correlated with factors other than their own.

Average Variance Extracted (AVE) and the cross-loading factors for each vari-
able is estimated to test validity of construct. In order to achieve convergent validity,

experts recommend critical minimum AVE value as 0.5 and a significant P value as P
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Table 5.13. EFA results for each macroergonomic element and performance

indicators.
Element Number, Number Total KMO Bartlett
of of Fac- | Vari- Test
Ques- | tors ance
tions Ex- Ex-
tracted | plained
Cognitive Skills, Education | 9 2 49.577 0.829 <0.001
and Knowledge %
Psychological Characteristics | 15 4 60.459 0.785 <0.001
%
Motivation and Needs 6 2 53.757 0.770 <0.001
%
Employee Performance 15 3 56.884 0.895 <0.001
%
Customer Satisfaction 8 2 57.341 0.847 <0.001
%
Service process 3 1 60.467 0.696 <0.001
%
Organizational Performance | 11 2 58.570 0.903 <0.001
%
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Table 5.14. Factor loadings and associated CA, AVE, and CR values of each

macroergonomic element and performance indicators.

Element Factor| Factor Cronbach | AVE | Composite
Loading Alpha Reliabil-
ity
Education 0.546 0.688 | 0.815
and Knowledge| 2 0.829
1 0.678
Psychological | 2 0.637 0,650 0496 | 0.706
Characteristics 3 0.791 : ‘ .
4 0.723
Motivation 1 0.857
and Needs 0.638 0.734 | 0.847
2 0.857
1 0.903
Employee
Performance 2 0.823 0.753 0.673 | 0.860
3 0.727
Customer 1 0.862
2 0.862
Service
Process 1 1.000 1.000 1.000 1.000
Organizational | 1 0.903 0774 0816 | 0.899
Performance 9 0.903 . ‘ .
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Table 5.15. Reliability measures and associated criteria.

Reliability Measures Interpretation

Internal Reliability In order to ensure the internal reli-
ability, a value of Cronbach’s Alpha

value should be 0.6 or greater.

Composite Reliability In order to ensure the composite re-

liability, a value of CR should be 0.7

or greater.

<0.05 for each item [71-73]. As AVE and factor loadings values can be seen in Ta-
ble 5.14, convergent and discriminant validity is achieved. Although for Psychological
Characteristics element’s AVE value (0.496) is slightly lower than 0.5, this value is
acceptable since those elements have reliable CA and CR values. Also, for Cognitive
Skills, Education & Knowledge element CA value is (0.546) is slightly lower than 0.6,

this value is acceptable since this element have reliable AVE and CR values.

With respect to collinearity between latent variables, variance inflation factors
(VIFs) are calculated. GarcAlcaraz et al., [73] stated that to eliminate collinearity
issues, a latent variable’s VIF value had to be lower than 3.3. Table 5.16 represents

the VIF values of latent variables.

As a final step, nonparametric predictive validity is checked. Since the data were
collected as ordinal, Q-squared (Q?) coefficient is estimated to measure nonparametric
predictive validity. Garcia-Alcaraz et al., [73] stated that values above zero should
be accepted. Although for Organizational Performance variables VIF value is 3.377
since this variable have reliable CR, CA and (Q? coefficient of this value is acceptable.
Since all validation and reliability tests are performed successfully, latent variables are
calculated using rotated component matrix coefficients. For instance, for Employee

Performance indicator, 3 factors are extracted. Third latent variable is composed
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Table 5.16. VIF values of each latent variable.

Elements VIF

Cognitive Skills, Education and Knowledge | 1.548
Psychological Characteristics 2.318
Motivation and Needs 2.283

Employee Performance 3.192

Service process 2.131

Customer Satisfaction 2.148
Organizational Performance 3.377

of EP13 and EP14 questions and their coefficients are respectively 0.823 and 0.782.
Therefore, third component of Employee Performance is calculated for each item by
firstly multiplying coefficients with related observed values and then average value is

calculated.

5.4. Structural Equation Modelling

Variance based PLS-SEM technique is used to define key ‘driver’ constructs and
estimate the direct, indirect, and total effects of macroergonomic Person factor elements
on consulting work system performance. Each relationship in the hypothesis model is
evaluated. Hypotheses were considered statistically significant at a 95% confidence level
only if its P value was lower than 0.5. Also, explained variance of a dependent variable
are measured in order to decide whether the variable has enough predictive validity.
R-squared (R?) value was higher than 0.02 is accepted as sufficient criteria [40]. All
the hypothesis and R? values were statistically significant. Therefore, any relation or

any variable is not removed from the model.
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5.4.1. Hypothesis Model

Macroergonomic person factor elements’ effects are tested on the consulting work
system performance. Twelve hypotheses are conducted and statistically tested by
utilizing the SEM. Macroergonomic person factor elements that are Cognitive Skills,
Education and Knowledge, Psychological Characteristics, and Motivation and Needs
are formulated as reflective independent latent variables. Consulting work system
performance indicators that are Employee Performance, Service Process, Customer
Satisfaction and Organizational Performance are formulated as reflective dependent

variables.

The following hypothesis were tested in this study:

H;: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on employee’s Psychological Characteristics in consulting work systems.

Hy: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on employee’s Motivation and Needs in consulting work systems.

Hj3: Employee’s Cognitive Skills, Education and Knowledge have a positive

direct effect on Employee Performance in consulting work systems.

H4: Employee’s Psychological Characteristics have a positive direct effect on

Employee Performance in consulting work systems.

Hs: Employee’s Psychological Characteristics have a positive direct effect on

employee’s Motivation and Needs in consulting work systems.
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Hg: Employee’s Motivation and Needs have a positive direct effect on Employee

Performance in consulting work systems.

H7: Employee Performance have a positive direct effect on Customer Satisfaction

in consulting work systems.

Hg: Employee Performance have a positive direct effect on Service process in

consulting work systems.

Hy: Employee Performance have a positive direct effect on Organizational

Performance in consulting work systems.

Hig: Service process have a positive direct effect on Customer Satisfaction in

consulting work systems.

Hyy: Service process have a positive direct effect on Organizational Performance

in consulting work systems.

Hyo: Customer Satisfaction have a positive direct effect on Organizational

Performance in consulting work systems.

Figure 5.1 illustrates the hypothesis model. All hypotheses are represented with
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related hypothesis numbers in the related figure, for instance as H1. Cognitive Skills,
Education and Knowledge variable is represented as CS&E&K, Psychological Charac-
teristics is represented as PC, Motivation and Needs is represented as MN, Employee
Performance is represented as EP, Service process is represented as SP, Customer Sat-
isfaction is represented as CS and Organizational Performance is represented as OP.
In the Figure 5.1 R symbol represents the reflective variable and related numbers in

parenthesis show the latent variable numbers.

5.4.2. Model Fit and Quality Indices

Examination of the model of the hypothesis was performed by utilization of Warp-
PLS7®) software., which is downloaded from the link [100] for 3 months free trial. For
small sample sizes, this program is extensively suggested [73,101]. WarpPLST®) soft-
ware utilize the partial least squares (PLS) SEM method for analysis. PLS algorithms

are suggested especially for nonlinear models’ analysis [101,102].

Three model fit and quality indices were computed to assess the PLS-SEM model:
Average Path Coefficient (APC), Average R-Squared (ARS), and Average Variance
Inflation Factor (AVIF). P values were estimated for APC and ARS. If the related P
values are lower than 0.05, it indicates that relation is statistically significant at the
95% confidence level. If the P value does not provide this criteria, related hypothesis is
rejected. In this model, all relationships were significant. Therefore, any relationship
was not removed. Factor loadings values was inspected. All items showed higher
loading wherein they belonged than other items. Therefore, any item was not discarded.
After this step, three types of effects are estimated: direct effect, indirect effect and
total effect.

As it can be seen in Table 5.17, Since the APC and ARS values are respectively
0.387 and 0.523 with P<0.001 values, all the model relationships were validated statis-

tically as significant. Also, for the exploratory power Tenenhaus GoF was examined.

The value of the Tenenhaus GoF index is 0.582 which is higher than 0.36, conducted



Figure 5.1. Hypothesis Model.
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model’s predictive capability and model exploratory power is defined as large [101].

Table 5.17. Model fit and quality indices.

Model Fit and Quality Indices: Index Value | Criteria

Average path coefficient (APC) 0.376 P <0.001

Average R-Squared (ARS) 0.475 P <0.001

Average Variance Inflation Factor (AVIF) | 1.702 Acceptable if<5, ideally<3.3
Tenenhaus GoF (GoF) 0.591 Small >0.1, medium>0.25, large> 0.36

To sum up, in Table 5.18 structural validation of the model as summarized. Val-
idation of the MCQ is achieved since the factor elements’ and performance indicators’
Cronbach’s alpha values were higher than 0.6. Convergent and discriminant validity of
the questionnaire is achieved with CA and AVE values since AVE values were above
0.5 in for the factor elements and performance indicators. High nonparametric predic-
tive validity for the factor elements and performance indicators is achieved since the
R-Squared coefficient is analyzed. R? values which is higher than 0.02 and all the (?

values were above zero.

5.4.3. Direct Effects

The direct effects between the explored variables are represented in Figure 5.2.
Direct effects calculate the sensitivity to changes produced by one independent latent
construct from a dependent latent construct, while all the measurement items remain
the same in the study [103]. Each direct effect is generally associated with a value of
beta () and a value of P. Realyvasquez et al. [40] described (3 values as “f values are
standardized dependence measurement values.”. In other words, the relationship be-
tween two variables with [ value means that the independent variable increases by one
standard deviation rise in independent variable cause the 1 X g standard deviations
rise in the related dependent variable. For example, employee Cognitive Skills, Educa-
tion and Knowledge and employee Psychological Characteristics shows g = 0.51. If the

employee Cognitive Skills, Education and Knowledge variable increases by one stan-
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Element R- Cronbach Average | Q-
Squared | Alpha Vari- Squared
(R?) ance | (Q?)
Ex-
tracted
(AVE)
Cognitive Skills, Education 0.546 0.688
and Knowledge
Psychological Characteristics | 0.257 0.659 0.496 0.259
Motivation and Needs 0.525 0.638 0.734 0.526
Employee Performance 0.504 0.753 0.673 0.509
Customer Satisfaction 0446 0.654 0.743 0.451
Service process 0.411 1.000 1.000 0.414
Organizational Performance | 0.707 0.774 0.816 0.710
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dard deviation, the employee Psychological Characteristics increases by 0.51 standard

deviations.

Each relationship in the model is analyzed with P values. In order to accept the
hypothesis as significantly important P values must be lower than 0.01 at 99% confi-
dence level. In this conducted model, as it can be seen in Figure 5.2 all relationships
were accepted statistically significant considering all P values which were below 0.01.

Table 5.19 shows the results for the tested hypotheses.

Table 5.19. Results for the tested hypotheses.

Hypothesis Independent Variable Dependent Variable Decision
H; Cognitive Skills, Education and Knowledge | Psychological Characteristics | Accepted
H, Cognitive Skills, Education and Knowledge | Motivation and Needs Accepted
H; Cognitive Skills, Education and Knowledge | Employee Performance Accepted
H, Psychological Characteristics Motivation and Needs Accepted
H; Psychological Characteristics Employee Performance Accepted
H; Motivation and Needs Employee Performance Accepted
H; Employee Performance Service process Accepted
Hsg Employee Performance Customer Satisfaction Accepted
H, Employee Performance Organizational Performance | Accepted
Hi Service process Customer Satisfaction Accepted
Hy; Service process Organizational Performance | Accepted
Hi, Customer Satisfaction Organizational Performance | Accepted

Highest three direct effects in the relationship are caused respectively (1) by Em-
ployee Performance on Service Performance, (2) by employee Psychological Character-
istics on employee Motivation and Needs, (3) by employee Cognitive Skills, Education
and Knowledge on employee Psychological Characteristics. The structural equations

for the dependent latent variables are estimated with the related [ values as follows:

Psychological Characteristics = 0.51 X Cognitive Skills, Education and Knowl-
edge + Error
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Figure 5.2. Direct effects between the analyzed variables.
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Motivation and Needs = 0.26 X Cognitive Skills, Education and Knowledge +
0.55 X Psychological Characteristics + Error

Employee Performance = 0.21 X Cognitive Skills, Education and Knowledge +
0.35 X Psychological Characteristics + 0.27 X Motivation and Needs 4+ Error

Service process = 0.64 X Employee Performance + Error

Customer Satisfaction = 0.32 X Employee Performance + 0.43 X Service process

+ FError

Organizational Performance = 0.43 X Employee Performance + 0.19 X Service

process + 0.36 X Customer Satisfaction + Error

5.4.4. Indirect Effects

Realyvésquez et al. [40] stated that when the other dimensions acting as inter-
mediaries, between two variables the indirect effects occur. In order to follow indirect
effects visually, at least two or more model paths can be gone with. Table 5.20 repre-

sents the indirect effects in the model.

In this conducted model, all relationships were accepted statistically significant
considering all P values which were below 0.007. Highest three indirect effects in the
relationship are caused respectively (1) by employee Cognitive Skills, Education and
Knowledge on Organizational Performance, (2) by Psychological Characteristics on Or-
ganizational Performance, (3) by employee Cognitive Skills, Education and Knowledge

on Service process.

Indirect effects also can be explained with similar manner as direct effects. In
other words, if the employee Cognitive Skills, Education and Knowledge variable in-

creases by one standard deviation, the employee Service process increases by 0.341
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standard deviations, since the indirect relationship between Cognitive Skills, Educa-

tion and Knowledge and Service process has 0.341 (5 value.

Indirect effects are calculated by the paths. For measurement for each indirect
relationship between variables for each number of paths indirect effects are estimated.
Each path indirect effect is estimated by the multiplication of the direct effects. Then
summation of all indirect effects reported. For instance, Cognitive Skills, Education
and Knowledge have an indirect effect on Motivation and Needs via one 2 segment
path because Cognitive Skills, Education and Knowledge effects indirectly Motivation
and Needs via Psychological Characteristics element. Therefore, in order to estimate

these effect direct effects in this path model can be estimated following equation:

Direct effect between Cognitive Skills, Education and Knowledge and Psycholog-
ical Characteristics X Direct effect between Psychological Characteristics and Motiva-
tion and Needs = Indirect effect between Cognitive Skills, Education and Knowledge

and Motivation and Needs

0.51X 0.55 = 0.2805

Since in the model results WarpPLS reports direct effects in two decimals, indirect
effect is estimated 0.2805. To understand deeply, indirect effect between Employee
Performance and Organizational Performance is estimated. In this relationship, there
are 3 paths. Two of them is 2 segment path and other one is 3 segment path. Therefore,
in order to estimate these effect direct effects in this path model can be estimated

following equation:

Indirect effects for paths with two segments:

There are two paths with two segments. Firstly,

Direct effect between Employee Performance and Service process X Direct effect
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between Service process and Organizational Performance = Indirect effect between

Employee Performance and Organizational Performance

0.64 X 0.19 = 0.1216

Secondly,

Direct effect between Employee Performance and Customer Satisfaction X Direct
effect between Customer Satisfaction and Organizational Performance = Indirect effect
between Employee Performance and Organizational Performance

0.32X 0.356 = 0.1152

Indirect effect for paths with three segments:

Direct effect between Employee Performance and Service process X Direct effect
between Service process and Customer Satisfaction X Direct effect between Customer
Satisfaction and Organizational Performance = Indirect effect between Employee Per-
formance and Organizational Performance

0.641 X 0.428 X 0.356 = 0.09766

Total indirect effect is between Employee Performance and Organizational Per-

formance:

Indirect effects for paths with two segments + Indirect effect for paths with three

segments = Total indirect effect

0.1216 + 0.1152 4 0.099072 = 0.335872

As it stated in previous, those rounding differences emerge from the direct effects
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are reported in two decimals. The calculation method is as shown above with two

separate examples.

Table 5.20. Sum of indirect effects.

From
To
Cognitive Psychological | Motivation Employee Service pro-
Skills, Edu- | Characteris- and Needs Performance | cess
cation and | tics
Knowledge
Motivation 0.279
and Needs
Employee 0.326 0.151
Performance
Service pro- | 0.341 0.322 0.176
cess
Customer 0.316 0.298 0.163 0.240
Satisfaction
Organizational| 0.403 0.380 0.208 0.331 0.152
Performance

5.4.5. Total Effects

The total effects of a relationship were estimated by summation of related re-

lationship’s direct and indirect effects [40,73]. Table 5.21 represents the total effects

in the model. Largest three total effects in the model are respectively caused (1) by

Employee Performance on Organizational Performance, (2) by Employee Performance

on Service process, (3) by Employee Performance on Service process.

5.5. Discussion

This study aimed to explore the influence of macroergonomic person compatibility

elements in consulting organizations on the success of consulting work systems. First,

the MCQ was constructed regarding consulting industry dynamics and macroergonomic

person factor elements.
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From

To
Cognitive Psychological | Motivation Employee Per- | Service pro- | Customer Sat-
Skills, Edu- | Characteris- and Needs formance cess isfaction
cation and | tics
Knowledge

Psychological | 0.507

Characteris-

tics

Motivation 0.539 0.550

and Needs

Employee Per- | 0.531 0.502 0.274

formance

Service  pro- | 0.341 0.322 0.176 0.641

cess

Customer Sat- | 0.316 0.298 0.163 0.594 0.428

isfaction

Organizational | 0.403 0.380 0.208 0.758 0.339 0.356

Performance

The statistical analysis results are summarized below with discussion.

5.5.1. Findings of the Data Analysis

e The direct effects were found significant at all relationships in conducted hypoth-

esis model since all p-values were lower than 0.01 at the confidence level 99 %, the

indirect effects were found significant at all relationships in conducted hypothesis

model since all P-values were lower than 0.04 at the confidence level 96 %, the

total effects were found significant at all relationships in conducted hypothesis

model since all P-values were lower than 0.02 at the confidence level 98 %.

e The macroergonomic compatibility of cognitive skills, education and knowledge

is necessary for the macroergonomic compatibility of remaining person elements,

psychological characteristics and motivation and needs, to reach the high per-

formance of the consulting work system. The macroergonomic compatibility of

cognitive skills, education and knowledge is also necessary for the performance
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indicators especially for the employee performance to reach the high performance
of the consulting work system. Direct effects in the hypothesis model showed
that employee cognitive skills, education and knowledge significantly effect the
employee psychological characteristics (5=0.51). Indirect effects in the hypothe-
sis model showed that employee cognitive skills, education and knowledge has the
highest effect on the organizational performance (=0.403), followed by service
process (/=0.341) and motivation and needs ($=0.326). As a result, total effects
indicated that employee cognitive skills, education and knowledge have a con-
siderable effect on the performance indicators and other person factor elements.
It should be pointed out that this element was not investigated in other similar
studies (e.g.; manufacturing industry). Hence, this study is the first study to
shed light to future studies.

The macroergonomic compatibility of psychological characteristics is necessary
for the macroergonomic compatibility of motivation and needs, to reach the high
performance of the consulting work system. The macroergonomic compatibility
of psychological characteristics is also necessary for the performance indicators
especially for the employee performance to reach the high performance of the
consulting work system. Direct effects in the hypothesis model showed that em-
ployee psychological characteristics significantly effect the employee motivation
and needs ($=0.55). Indirect effects in the hypothesis model showed that em-
ployee psychological characteristics has the highest effect on the organizational
performance (=0.380), followed by service process (5=0.322) and performance
(8=0.151), respectively. As a result, total effects indicated that employee psy-
chological characteristics have a considerable effect on the performance indicators
and employee motivation and needs. Although this study with respect to perfor-
mance indicators and the elements that are included in the model is different from
the Realyvésquez et al. [40] study, they are in agreement: employee psychological
characteristics have a considerable effect on the employee motivation and needs.
In their study they found the total relation as 5=0.41, however we found stronger
relation between these elements (§=0.55). They also found that the overall ef-

fects of employees’ psychological characteristics on performance indicators for
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the manufacturing industry were on the customer, organizational performance,
and production processes, from the largest to the smallest, respectively. In this
study, results revealed that the total effect of the psychological characteristics of
employees on performance indicators for the consulting industry is employee per-
formance, organizational performance, service process and customer satisfaction,
respectively, from the largest to the smallest.

The macroergonomic compatibility of motivation and needs is necessary for the
employee performance to reach the high performance of the consulting work sys-
tem. Direct effects in the hypothesis model showed that employee motivation
and needs have a considerable significant effect on the employee performance
(6=0.27). Indirect effects in the hypothesis model showed that employee moti-
vation and needs effects was the highest one on the organizational performance
(8=0.208) followed by the service process (5=0.176). Total effects in the hypoth-
esis model showed that the employye performance was effected by the employee
motivation and needs (5=0.274) compared to the other person factor elements.
Developed hypothesis model showed the important relationships not only be-
tween macroergonomic person factor elements and consulting work system per-
formance metrics; but also relationships among macroergonomic person factor
elements and relationships among consulting work system performance metrics
were revealed. With this aspect this study differs from the Kaya’s study [58].
Not only the developed model structure and examined its relations but also the
examined performance metrics and examined macroergonomic factor is also dif-
ferent. Kaya [58] investigated the macroergonomic organization factor, however in
this study macroergonomic person factor was analyzed. Moreover, Kaya [58]con-
sidered three performance metrics to evaluate consulting work system perfor-
mance.These metrics are namely: employee performance, firm performance and
client. However, in this study, four performance metrics as it mentioned previous
were analyzed. In addition, Kaya [58] focused on the specific area of consulting
industry which is management consulting industry. However, this study all types
of consulting companies was analyzed. Besides these differences, this study differs

from the Kaya’s study [58] regarding utilized method. In his study, covariance-
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based SEM was utilized. In contrast to his study, in this study variance-based
PLS-SEM is used to evaluate the developed hypothesis model.

Employee performance is necessary for the service process, customer satisfaction
and organizational performance to reach the high performance of the consulting
work system. Total effects in the hypothesis model showed that employee perfor-
mance effect was higher for the organizational performance (5=0.758) followed
by the service process ($=0.641) and customer satisfaction (£=0.594). Since
all the macroergonomic person factor elements directly affect employee perfor-
mance, we can conclude that macroergonomic person factor elements are vital
for the consulting work system performance. Indirect effects in the hypothesis
model showed that employee performance effects the organizational performance
(8=0.331) and customer satisfaction (f=0.24) indirectly also. Direct effects in
the hypothesis model showed that employee performance has significant effect on
the service process (=0.64).

Total effects in the hypothesis model showed that employee cognitive skills, ed-
ucation and knowledge (8=0.531), and psychological characteristics (6=0.502)
have approximately the same effect, and motivation and needs elements has rel-
atively lower effect (8=0.274) on the employee performance. This indicates that
employee cognitive skills, education and knowledge, and psychological character-
istics are more important than motivation and needs of employee for the employee
performance.

Service process are necessary for the customer satisfaction and organizational
performance to reach the high performance of the consulting work system. Di-
rect effects in the hypothesis model showed that service process has a significant
effect on the customer satisfaction ($=0.43). Direct and total effects in the hy-
pothesis model also showed that service process has a significant effect on the
organizational performance (f=0.19 and 5=0.339).

Although all macroergonomic elements included in this study and performance
indicators are important and necessary for the organizational performance, the
most critical element is the employee performance to reach the high performance

of the consulting work system because total effects indicated that total effect from
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employee performance to organizational performance is f=0.758, which is higher

than two times the closest value to this value.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1. Conclusion

This study focuses primarily on analyzes of the relationship between the macroer-
gonomic person factor elements and the benefits that these elements may generate on
consulting work systems performance using a structural equation modeling approach.
Specifically, this study is an attempt to shed light on the “macroergonomic person fac-
tor” effect on the consulting work system performance. The results obtained through
this study should encourage the companies to incorporate macroergonomics practice
and principles into their strategic endeavors. This study has several significant con-
tributions to the existing knowledgebase in the area. Firstly, the study explored all
the elements of the “macroergonomic person factor” on consulting work system per-
formance through a hypothesis model developed for the purpose. Secondly, although
the effects of several macroergonomic factors on the manufacturing work systems were
examined by previous research, this study is the first to investigate the effects of all
four macroergonomic person factor elements over the consulting work system’s perfor-
mance. Thirdly, the performance variables of the consulting industry were analyzed
and identified to obtain a comprehensive understanding of all parts of the system. Fi-
nally, the use of the MCQ), and other analysis methods (namely, factor analysis and

PLS-SEM) makes this study unique in this topic which brings new insights.

Although employee physical characteristics was excluded from the model due to
present inadequate reliability, all relationships between rest of the macroergonomic
person factor elements and performance indicators in the hypothesis model are found
statistically significant at 99 % significance level. In conclusion employee cognitive
skills, education and knowledge, psychological characteristics and motivation and needs
are vital to reach high employee performance which is the most important element that
effects other consulting work system components, in other words employee performance

is very critical to achieve high service process performance, customer satisfaction and
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organizational performance.

The developed model based on variance based PLS-SEM solution can be used to

prioritize which elements are essential while creating high performing work system in

the consulting sector. By using the suggested approach, managers that lead strategi-

cally companies in consulting industry may get benefit from the findings since until this

time they generally do not have enough resource (time, cost, expertise, and motivation

constraints) to setting priorities.

Based on the results of the study in relation to the objectives and research ques-

tions, the following can be concluded:

(1)

(2)

A person factor-related hypothesis model representing consulting work system
performance was developed.

Employee Performance is the most influential element for the consulting work sys-
tem performance. Results indicated that employee performance has the highest
significant effect on other performance indicators, especially on the organizational
performance.

The macroergonomic person factor and its elements have a significant effect on
the performance measures, especially on employee performance. Results indicate
that employee cognitive skills, education and knowledge and psychological char-
acteristics are more important than the employee motivation and needs for the
employee performance.

Results indicated that not only relations between person factor elements and per-
formance indicators but also relations among person factor elements are also very
important. Regarding the analysis results, employee cognitive skills, education
and knowledge have a positive significant effect on the employee psychological
characteristics and motivation and needs. Results also showed that employee
psychological characteristics have a positive significant effect on the employee
motivation and needs. With this aspect of the results, consulting companies

should pay attention also to the relationships between macroergonomic person
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elements.

(5) Consulting work systems must be open to change and improve by adopting er-
gonomic practices at all levels (micro- and macroergonomic) and improving those
already implemented in order to gain competitive advantage.

(6) To increase long-term business benefits, organizations working in the consulting
industry, as well as any other type of company, should design their work systems
without neglecting macroergonomic factors.

(7) It is important that consulting firms establish an ongoing process able to guar-
antee that the initiatives and practices that move work system compatibility one

step forward are useful not only in theory but in practice.

To sum up, this study was performed to achieve two main objectives and to
answer two main research questions. Both of these objectives were achieved, and ques-
tions were answered. More specifically, the objectives can be summarized as all effects
of the macroergonomic person elements on the consulting work system performance
indicators and relations between those elements. Briefly, the results found regarding
the first question: employee cognitive skills, education and knowledge and psycholog-
ical characteristics are more important than the employee motivation and needs for
the employee performance although all elements have a significant effect on employee
performance. On the other hand, the results found regarding then second question
can be explained as: Employee cognitive skills, education and knowledge have a posi-
tive significant effect on the employee psychological characteristics and motivation and
needs. Similarly, according to the results employee psychological characteristics have

a positive significant effect on the employee motivation and needs.

6.2. Recommendations for Future Research

This research has an important quality with regard to bringing new aspects in con-
sulting service work system understanding with the methodology and macroergonomic
compatibility approach. Although recent studies have conducted in macroergonomic

compatibility research area, this thesis is unique regarding the specific area which is
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consulting work system elements and analyzing the macroergonomic person factor.
Through the conducted hypothesis model and relations between input variables and
performance indicators and the utilized SEM analysis, not only academia but also

businesses will get benefit from the results of the study.

As it mentioned, one of the novelties in this study is that hypothesis model. In
this hypothesis model, relationships between inputs and the performance indicators
are carefully structured. In other words, in this study, relations between variables
were analyzed with theoretical approach. Another novelty is the determination of
the consulting service work system elements. In this study, employee performance,
customer satisfaction, service process and organizational performance are considered

as the critical indicators of consulting work structure.

Although these results are only valid to the consulting companies having partic-
ipated in the research, to gather more comprehensive understanding, similar research
needs to be explored to broad target audience in which the participants’ that in high
hierarchical levels such as director level or higher. Not only increase of target partici-
pants but also research area can be explored to the other service companies which are

operating in the service sector, such as banks, insurance, and so on.

This approach can be considered in future work with extended assessment in-
dicators, different or additional macroergonomic variables for new or ongoing design
processes of the work system. In addition, the direct relationships established in the
hypothesis model can be formed since this does not indicate that all direct relationships
between elements are restricted to the relationships examined. Future work may con-
sider other direct interrelationships not examined by assessing them utilizing another

methodology. The scope of this research would inevitably be enhanced by that one.
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APPENDIX A: MACROERGONOMIC COMPATIBILITY
QUESTIONNAIRE

Table A.1. Questionnaire questions and associated identification code and section i
English.

ID SECTION QUESTION

Degl Demographic What is the highest level of formal education you
have completed?

Deg2 Demographic How long have you been employed in your current
company?

Deg3 Demographic How long have you been in your current position?

Deg4 Demographic How many years do you have work experience?

Degbh Demographic How many years of executive experience do you
have?

Deg6 Demographic What is the name of the company you currently
work for?

Deg7 Demographic Which of the following options best represents
the type of consulting services does your company
provide?

Deg8 Demographic ‘Which of the following options best represents the
area of expertise you provide consultancy service?

Deg9 Demographic Which of the following options better represent
your position in the company?

Degl0 Demographic In your current position, do you manage other
managers?

Degll Demographic Gender

Degl2 Demographic Age

CS, E Cognitive Skills, Educa- | Training activities are available for every em-

K1 tion and Knowledge ployee.

CS, E Cognitive Skills, Educa- | There are training activities in case of job rota-

K2 tion and Knowledge tion.

CS, E Cognitive Skills, Educa- | Training activities are periodically updated.

K3 tion and Knowledge

CS, E Cognitive Skills, Educa- | Training activities are increasing the skills and

K4 tion and Knowledge competency of employee, and employee knowl-
edge.

CS, E Cognitive Skills, Educa- | Inadequate skill and knowledge of employee are

K5 tion and Knowledge compensated with employee training.

CS, E Cognitive Skills, Educa- | Qualifications such as education, training and ex-

K6 tion and Knowledge perience required for the position are taken into
account when recruiting employees.

CS, E Cognitive Skills, Educa- | Managers are able to recognize employees’ needs

K7 tion and Knowledge of training and knowledge.
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Table A.1. Questionnaire questions and associated identification code and section in English. (cont.)

ID SECTION QUESTION
CS, E & | Cognitive Skills, Educa- | Employees have adequate formal education and
K8 tion and Knowledge knowledge to perform their tasks successfully.
CS, E & | Cognitive Skills, Educa- | Employees have adequate training and compe-
K9 tion and Knowledge tency development, beyond formal training, to
perform their tasks successfully. (E.g. Courses,
certificates about their studies)
CS, E & | Cognitive Skills, Educa- | Employees have adequate informal qualifications,
K10 tion and Knowledge such as experience, beyond formal education and
training, to perform their tasks successfully.
CS, E & | Cognitive Skills, Educa- | Employees have key skills to perform their tasks
K11 tion and Knowledge successfully. Key skills: (1) the ability to com-
municate and build rapport with both clients and
managers, (2) analytical thinking, (3)time man-
agement, (4)communication etc.
CS, E & | Cognitive Skills, Educa- | Knowledge transfer between colleagues and
K12 tion and Knowledge knowledge transfer when the employee are re-
cruited are adequate.
PhyC1 Physical Characteristics | Physical fitness states of employees are consid-
ered for task allocation.
PhyC2 Physical Characteristics | Employees receive attention when they present a
physical discomfort.
PhyC3 Physical Characteristics | If possible, causes of employees’ physical discom-
fort are analysed and resolved.
PhyC4 Physical Characteristics | Employees’ age are considered for task allocation.
PhyC5 Physical Characteristics | Employees’ gender are considered for task alloca-
tion.
PCi1 Psychological Charac- | Employees’ psychological well-beings (distress,
teristics stress, depression, and satisfaction) are consid-
ered for task allocation.
PC2 Psychological Charac- | Employees receive attention when they present
teristics a psychological discomfort such as mental stress,
depression, etc.
PC3 Psychological Charac- | If possible, causes of employees’ psychological dis-
teristics comfort are analysed and resolved.
PC4 Psychological Charac- | Tasks are designed in order to avoid employees’
teristics psychological discomfort. E.g., Feeling (1) bore-
dom, (2) emotionally bad way, (3) pressure such
as job loss.
PC5 Psychological Charac- | Tasks do not put time pressure on employees.
teristics
PCe Psychological Charac- | Tasks are designed not to overload employees.
teristics
pPC7 Psychological Charac- | Employees receive stress management training.
teristics
PCS8 Psychological Charac- | Employees successfully manage their stress.

teristics
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Table A.1. Questionnaire questions and associated identification code and section in English. (cont.)

ID SECTION QUESTION
PC9 Psychological Charac- | Employees have satisfactory communication abil-
teristics ities
PCi10 Psychological Charac- | Employees have high self-esteem and confidence
teristics to tackle problems.
PC11 Psychological Charac- | Employees have personal goal-setting.
teristics
PCi12 Psychological = Charac- | Employees’ personal values match up with the
teristics company’s values.
PCi13 Psychological Charac- | Employees have positive work attitudes.
teristics
PCil4 Psychological Charac- | Employees are open and honest.
teristics
PCi15 Psychological Charac- | Employees show gratitude.
teristics
PCi16 Psychological Charac- | Employees are emotionally stable and pre-
teristics dictable.
PC17 Psychological Charac- | Employees have high self-awareness and social
teristics awareness. Social awareness: Employees are
aware of what is going on around them.
M&N1 Motivation and Needs Employee motivation are considered for tasks al-
location.
M&N2 Motivation and Needs Employees are motivated to work through
problem-solving approaches.
M&N3 Motivation and Needs Employees have perseverance.
M&N4 Motivation and Needs Employees are encouraged to express their ideas.
M&N5 Motivation and Needs Employees have instrict motivation.
M&N6 Motivation and Needs When in need, help is provided to employees for
the assigned job.
M&N7T Motivation and Needs Employees are satisfied with levels of pay.
M&N8 Motivation and Needs Employees work in flexible schedules.
M&N9 Motivation and Needs Employees perform tasks in self paced manner.
M&N10 Motivation and Needs Employees have adequate daily breaks. (E.g. One
hour lunch break and 2X15 min breaks daily.)
M&N11 Motivation and Needs Employees have adequate annual vacation time.
M&N12 Motivation and Needs Employees are satisfied with their tasks that they
perform.
M&N13 Motivation and Needs Tasks are interesting and challenging to employ-
ees.
M&N14 Motivation and Needs Job positions are open to career and individual
development
M&N15 Motivation and Needs Employees are recognized / rewarded for their
achievements.
M&N16 Motivation and Needs Employees are loyal to company.
M&N17 Motivation and Needs Employees are involved in the decision-making

process.
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Table A.1. Questionnaire questions and associated identification code and section in English. (cont.)

ID SECTION QUESTION

M&N18 Motivation and Needs Employees are convinced that they have self-
efficacy. Self-efficacy: The ability and informa-
tion necessary to make decisions successfully.

M&N19 Motivation and Needs Employees are eager to take responsibilities.

M&N20 Motivation and Needs Employees are motivated by the greater good.
E.g. the reduction of air pollution by the work
they do or the service they provide.

EP1 Employee Performance Employee morale is higher than the last years

EP2 Employee Performance Employee turnover rate (ETR) has decreased
over the time.

EP3 Employee Performance Employees’ absenteeism has decreased over the
time.

EP4 Employee Performance Employee well-being at work has increased over
the time.

EP5 Employee Performance Employee based errors has minimized the least
level over the time. (tasks, making-decisions, tak-
ing responsibilities)

EP6 Employee Performance Employee knowledge and skills have improved
over the time.

EP7 Employee Performance On-time task completions by employees have
been improved over the time.

EP8 Employee Performance Employees’ coordination, collaboration and com-
munication have improved over the time.

EP9 Employee Performance Employee relationship within company and with
customers have improved over the time.

EP10 Employee Performance Employees’ adaptation to flexible working has in-
creased over time.

EP11 Employee Performance Reprocess due to inadequate worker efficiency has
decreased over time.

EP12 Employee Performance Employee productivity has increased over the
time.

EP13 Employee Performance Employees work in team projects successfully.

EP14 Employee Performance Employees are ready to help coworkers.

EP15 Employee Performance Sense of community in the company has increased
over the time.

EP16 Employee Performance Employee problem solving skills has increased
over the time.

CS1 Customer Satisfaction Customers’ needs and expectations are taken into
account.

CS2 Customer Satisfaction Customer satisfaction has increased over time.

CS3 Customer Satisfaction Customers remain loyal to the company.

CS4 Customer Satisfaction The number of customers has increased over the
time.

CS5 Customer Satisfaction Customer engagement has been increased over
the time.

CSé Customer Satisfaction Capacity utilization in client projects has in-

creased over the time.
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Table A.1. Questionnaire questions and associated identification code and section in English. (cont.)

ID SECTION QUESTION
CS7 Customer Satisfaction Number of projects has increased over the time.
CS8 Customer Satisfaction Average project size has increased over the time.
CS9 Customer Satisfaction Repeat business has increased over the time.
CS10 Customer Satisfaction Size of customers has increased over the time.
SP1 Service Process Service quality (without error) has increased over
the time.
SP2 Service Process Service productivity has increased over time.
SP3 Service Process Number of projects completed on time has in-
creased.
SP4 Service Process Time duration to complete the projects or ser-
vices has reduced over the time.
SP5 Service Process Quality delivery is provided with respect to cus-
tomer satisfaction.
SPé6 Service Process Flexible services are provided to satisfy different
types of customers over time.
SP7 Service Process Post-service customer supports are provided.
SP8 Service Process Service development processes are implemented
successfully over the time.
SP9 Service Process Service development processes are updated over
the time.
OP1 Organizational Perfor- Productivity has increased over the time.
mance
OP2 Organizational Perfor- | The number of employees has increased.
mance
OP3 Organizational Perfor- | The variety of services has increased over the
mance time.
OoP4 Organizational Perfor- | The business has improved.
mance
OP5 Organizational Perfor- | The company’s sales has increased over the time.
mance
OPe6 Organizational Perfor- | The company’s reputation has increased over the
mance time.
oP7 Organizational Perfor- | The company’s innovation capacity has increased
mance over the time.
oP8 Organizational Perfor- | Net profit has increased over the time.
mance
oP9 Organizational Perfor- | coordination for its regional, national and global
mance activities than recent years.
OP10 Organizational Perfor- | Employee satisfaction has increased over the
mance time.
OP11 Organizational Perfor- | Retaining talent has become easier over the time.
mance
OP12 Organizational Perfor- | Employee engagement has increased over the
mance time.
OP13 Organizational Perfor- | Percentage of responses to open positions has in-

mance

creased over the time.
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Table A.1. Questionnaire questions and associated identification code and section in English. (cont.)

ID SECTION QUESTION

OP14 Organizational Perfor- | Investments in employees development and train-
mance ing has increased over the time.

OP15 Organizational Perfor- | Safety and health at work has improved over the
mance time.

OP16 Organizational Perfor- | Work control and is improved over the time.
mance

Table A.2. Questionnaire questions

and associated identification code and section in

Turkish.

ID SECTION QUESTION

Degl Demografik Tamamladiginiz son egitim seviyesi nedir?

Deg2 Demografik Sirketinizde ne kadar siiredir galisiyorsunuz?

Deg3 Demografik Su anki pozisyonunuzda ne kadar zamandir bu-
lunuyorsunuz?

Deg4 Demografik Kag yillik is tecriibeniz var?

Deg5 Demografik Kag yillik yoneticilik deneyiminiz var?

Deg6 Demografik Su anda galigtiginiz sirketin adi nedir?

DegT7 Demografik Asagidaki secgeneklerden hangisi, sirketinizin
sundugu danmigmanlik hizmetlerinin tiiriinii en iyi
temsil etmektedir?

Deg8 Demografik Asagidaki seceneklerden hangisi, danismanlik
hizmeti verdiginiz uzmanlik alanini en iyi temsil
etmektedir?

Deg9 Demografik Asagidaki segeneklerden hangisi sirketteki konu-
munuzu en iyi temsil ediyor?

Degl0 Demografik Su anki pozisyonunuzda, diger yoOneticileri
yOnetiyor musunuz?

Degll Demografik Cinsiyet

Degl2 Demografik Yas

BY, E Biligsel Yetenekler, | Her galigan icin egitim faaliyetleri bulunmaktadir.

B1 Egitim ve Bilgi

BY, E Biligsel Yetenekler, I§ rotasyonu durumunda egitim faaliyetleri

B2 Egitim ve Bilgi vardir.

BY, E Biligsel Yetenekler, | Egitim faaliyetleri periyodik olarak

B3 Egitim ve Bilgi giincellenmektedir.

BY, E Bilissel Yetenekler, | Egitim faaliyetleri calisanin beceri ve yetkinligini

B4 Egitim ve Bilgi ve g¢aligan bilgisini artirmaktadir.

BY, E Biligsel Yetenekler, | Calisanin beceri ve bilgi yetersizligi, egitim ile

B5 Egitim ve Bilgi telafi edilir.

BY, E Biligsel Yetenekler, i§e alimlarda, pozisyon igin gerekli olan egitim,

B6 Egitim ve Bilgi ogretim ve deneyim gibi nitelikler dikkate alinir.

BY, E Bilissel Yetenekler, | Yoneticiler, calisanlarin  egitim ve  Dbilgi

B7 Egitim ve Bilgi ihtiyaclarinin farkindadirlar.
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Table A.2. Questionnaire questions and associated identification code and section in Turkish. (cont.)

ID SECTION QUESTION

BY, E & | Biligsel Yetenekler, | Calisanlar, gorevlerini bagariyla yerine getirmek

B8 Egitim ve Bilgi i¢in yeterli 6rgiin egitim ve bilgiye sahiptir.

BY, E & | Biligsel Yetenekler, | Calisanlar, gorevlerini basariyla yerine getirmek

B9 Egitim ve Bilgi icin Orgiin egitimin oOtesinde yeterli egitim ve
yeterlilige sahiptir. (érn. kurslar, caligmalari ile
ilgili sertifikalar)

BY, E & | Biligsel Yetenekler, | Calisanlar, gorevlerini basariyla yerine getirmek

B10 Egitim ve Bilgi i¢in Orgiin egitim ve 6gretimin haricinde deneyim
gibi yeterli niteliklere sahiptir.

BY, E & | Bilissel Yetenekler, | Calisanlar, gorevlerini basariyla yerine getirmek

B11 Egitim ve Bilgi icin temel becerilere sahiptir. Temel beceriler:
(1) miisteriler ve y6neticilerle iletigim kurma, (2)
analitik diisiinme, (3) zaman ydnetimi vb.

BY, E & | Bilissel Yetenekler, | Calisan ise alindiginda gerekli bilgi aktarimi

B12 Egitim ve Bilgi yapilir. Meslektaslar arasi bilgi aktarimi yeterli
seviyededir.

FO1 Fiziksel Ozellikler Gorev dagilimi icin calisanlarin fiziksel uygunluk
durumlar: dikkate alinir.

FO2 Fiziksel Ozellikler Caliganlar fiziksel bir rahatsizlik hissettiklerinde
bu duruma gerekli ilgi gosterilir.

FO3 Fiziksel Ozellikler Miimkiinse, cahisanlarin fiziksel rahatsizliklarinin
nedenleri analiz edilir ve ¢oziiliir.

FO4 Fiziksel Ozellikler Gorev dagilimi igin galisanlarin yasi dikkate
alimir.

FO5 Fiziksel Ozellikler Gorev dagilimi igin calisanlarin cinsiyeti dikkate
almar.

PO1 Psikolojik Ozellikler Calisanlarin psikolojik durumlar: (sikinti, stres,
depresyon ve memnuniyet) gérev dagilimi igin
dikkate alinir.

PO2 Psikolojik Ozellikler Calisanlar stres, depresyon vb. psikolojik bir ra-
hatsizlik hissettiklerinde bu duruma gerekli ilgi
gosterilir.

PO3 Psikolojik Ozellikler Miimkiinse, cahisanlarin psikolojik ra-
hatsizliklarinin nedenleri analiz edilir ve ¢o6ziiliir.

PO4 Psikolojik Ozellikler Gorevler, calisanlarin psikolojik rahatsizliklara
maruz kalmamasi esas alinarak tasarlanmaistir.
Ornegin. (1) Can sikintis1 hissetme, (2) duygusal
olarak kotii etkilenme, (3) is kaybi gibi baski his-
setme.

PO5 Psikolojik Ozellikler Gorevler, c¢alisanlar iizerinde zaman baskisi
olusturmaz.

PO6 Psikolojik Ozellikler Gorevler, calisanlara asir1 is yiikii getirmeyecek
sekilde tasarlanmuistir.

PO7 Psikolojik Ozellikler Caliganlara stres yonetimi egitimi verilir.

POS8 Psikolojik Ozellikler Calisanlar streslerini basariyla yonetirler.

PO9 Psikolojik Ozellikler Caliganlarin tatmin edici iletisim yetenekleri

vardir.
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Table A.2. Questionnaire questions and associated identification code and section in Turkish. (cont.)

ID SECTION QUESTION

PO10 Psikolojik Ozellikler Caligsanlar sorunlarin iistesinden gelmek igin
yeterli 6zgiivene sahiptir.

PO11 Psikolojik Ozellikler Caliganlar kisisel hedeflere sahiptir.

PO12 Psikolojik Ozellikler Calisanlarin kisisel degerleri sirketin degerleriyle
oOrtiisiir.

PO13 Psikolojik Ozellikler Calisanlar olumlu is tutumlar: sergiler.

PO14 Psikolojik Ozellikler Calisanlar acik ve diiriisttiir.

PO15 Psikolojik Ozellikler Calisanlar minnettarhk gdsterir.

PO16 Psikolojik Ozellikler Cahisanlar  duygusal olarak istikrarlh  ve
ongoriilebilirdir.

PO17 Psikolojik Ozellikler Calisanlar yiikksek 6z farkindaliga ve sosyal
farkindaliga sahiptir. (Sosyal farkindalik:
Caliganlar cevrelerinde olup bitenlerin
farkindadir.)

M&i1 Motivasyon ve ihtiyaglar Gorev dagilim icin ¢alisan motivasyonu dikkate
almar.

M&i2 Motivasyon ve Ihtiyaglar | Calisanlar, problem ¢ézme yaklagim ile gahigsarak
motive olurlar

M&i3 Motivasyon ve ihtiyaglar Caligsanlar azimlidir.

M&1i4 Motivasyon ve ihtiyaglar Calisanlarin fikirlerini ifade etmeleri tesvik edilir.

M&i5 Motivasyon ve ihtiyaglar Caliganlarin motivasyonu yiiksektir.

M&i6 Motivasyon ve ihtiyaglar | Ihtiyag duyuldugunda, gérevlendirilen is igin
calisanlara destek saglanir.

M&Ii7 Motivasyon ve ihtiyaglar Caligsanlar, maas seviyelerinden memnundurlar.

M&i8 Motivasyon ve ihtiyaglar Calisanlar esnek programlarla galisir.

M& 19 Motivasyon ve ihtiyaglar Caliganlar, gorevleri kendi hizlarinda
gercgeklestirirler.

M&i10 Motivasyon ve ihtiyaglar Calisanlarin yeterli giinliik molalar1 vardir. (érn.
Bir saat o6gle yemegi aras1 ve her giin 2X15
dakikalik molalar.)

M&i11 Motivasyon ve ihtiyaglar Caligsanlarin yeterli yillik tatil siiresi vardir.

M&i12 Motivasyon ve ihtiyaglar Caliganlar, gergeklestirdikleri  gorevlerinden
memnundurlar.

M&113 Motivasyon ve ihtiyaglar | Gorevler, gahsanlar igin ilgi gekici ve gelistiricidir.

M&i14 Motivasyon ve ihtiyaglar I§ pozisyonlari kariyer ve bireysel gelisime agiktir.

M&i15 Motivasyon ve ihtiyaglar Calisanlar basarilar1 igin takdir edilir /
odiillendirilir.

M&I16 Motivasyon ve ihtiyaglar Caliganlar sirkete sadiktir.

M&i17 Motivasyon ve ihtiyaglar Caligsanlar karar verme siirecine dahil olur.

M&i18 Motivasyon ve ihtiyaglar Calisanlar, 06z yeterlilige sahip olduklarina
inanirlar. (Oz yeterlilik: basarili kararlar vermek
icin gerekli yetenek ve bilgi.)

M&i19 Motivasyon ve ihtiyaglar Calisanlar sorumluluk almaya isteklidir.

M&120 Motivasyon ve ihtiyaglar Caliganlar yaptiklar1 igin topluma da katk:

saglamasindan motive olur. Ornegin, yaptiklari
is veya verdikleri hizmet ile hava kirliliginin

azaltilmasi.
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Table A.2. Questionnaire questions and associated identification code and section in Turkish. (cont.)

ID SECTION QUESTION

CP1 Calisan Performansi Calisanlarin morali gecgen yillara gore artmastir.

CP2 Calisan Performansi Caliganlarin istifa oran1 zamanla azalmisgtir.

CP3 Calisan Performansi Calisanlarin devamsizligi zamanla azalmistir.

CP4 Calisan Performansi Caligsanlarin igyerindeki refahi zamanla artmastir.

CP5 Calisan Performansi Calisan kaynakli hatalar zaman iginde en az se-
viyeye inmistir. (Gorevler, kararlar alma, sorum-
luluk alma)
CP6 Calisan Performansi Calisanlarin bilgi ve becerileri zamanla artmistir.
CcP7 Calisan Performansi I§ teslimlerinin zamaninda yapilma orani
artmagtir.
CPS8 Calisan Performansi Calisanlarin koordinasyonu, ig birligi ve iletigimi
zamanla artmisgtir.

CcP9 Calisan Performansi Caliganlarin sirket i¢i ve miisterilerle iletigimi
geligmistir.

CP10 Calisan Performansi Calisanlarin esnek calismaya uyumu zamanla
artmagtir.

CP11 Calisan Performansi Calisan performans: eksikliginden dolay: ortaya
cikan gereksiz ig tekrarlar: azalmistir.

CP12 Calisan Performansi Calisan verimliligi zamanla artmagtir.

CP13 Calisan Performansi Caliganlar ekip projelerinde basariyla galisir.

CP14 Calisan Performansi Calisanlar, is arkadaslarina yardim etmeye istek-
lidirler.

CP15 Calisan Performansi Calisanlarin sirkete aidiyeti zamanla artmistir.
CP1e6 Calisan Performansi Calisanlarin problem c¢6zme becerileri zamanla
artmagtir.

MM1 Miisteri Memnuniyeti Miisterilerin ihtiya¢ ve beklentileri dikkate alinir.

MM2 Miisteri Memnuniyeti Miisteri memnuniyeti zamanla artmigtir.

MM3 Miisteri Memnuniyeti Miisteriler sirkete sadiktir.

MM4 Miigteri Memnuniyeti Miisteri sayis1 zamanla artmistir.

MM5 Miisteri Memnuniyeti Miigteriler ile etkilesim zamanla artmigtir.

MMe6 Miisteri Memnuniyeti Projelerde kapasite kullanim orani artmastir.

MM7 Miisteri Memnuniyeti Proje sayis1 zamanla artmistir.

MMS8 Miisteri Memnuniyeti Ortalama proje boyutu zamanla artmistir.

MM9 Miisteri Memnuniyeti Ayn1 miisterilerle proje yapma sayisinda artis
oldu.

MM10 Miisteri Memnuniyeti Zamanla daha biiyiik sirketlerle proje yapma
saylimiz artmastir.

HS1 Hizmet Siireci Hizmet kalitesi (hatasiz) zamanla artmistir.

HS2 Hizmet Siireci Hizmet sunma verimliligi zamanla artmistir.

HS3 Hizmet Siireci Zamaninda tamamlanan proje sayis1 artmigtir.

HS4 Hizmet Siireci Proje veya hizmetleri tamamlama siiresi zamanla
kisalmagtir.

HS5 Hizmet Siireci is teslimati, miisteri memnuniyetini karsilayacak
sekilde yapilir.

HS6 Hizmet Siireci Farkli miisteri isteklerini yerine getirmek iizere

esnek hizmetler sunulmaktadir.
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Table A.2. Questionnaire questions and associated identification code and section in Turkish. (cont.)

ID SECTION QUESTION

HS7 Hizmet Siireci Hizmet sonrasi miigteri destegi saglanmaktadir.

HSS8 Hizmet Siireci Hizmet gelistirme siireglerindeki basarimiz za-

manla artti.

HS9 Hizmet Siireci Hizmet gelistirme siiregleri zamanla giincellenir.

OP1 Organizasyonel Perfor- Zamanla verimlilik artmstir.
mans

OoP2 Organizasyonel Perfor- | Caligan sayis1 artmistir.
mans

OoP3 Organizasyonel Perfor- | Zamanla hizmetlerin cesitliligi artmistir.
mans

OoP4 Organizasyonel Perfor- | Sirket performansi zamanla artmistir.
mans

OP5 Organizasyonel Perfor- | Sirketin satiglar1 zamanla artmastir.
mans

OPe6 Organizasyonel Perfor- | Sirketin itibar1 zamanla artmigtir.
mans

oP7 Organizasyonel Perfor- | Sirketin inovasyon kapasitesi zamanla artmistir.
mans

oP8 Organizasyonel Perfor- | Sirketin net kari1 zamanla artmistir.
mans

OP9 Organizasyonel Perfor- | Sirket, bolgesel, ulusal ve kiiresel faaliyetleri icin
mans son yillara gére daha hizli ve etkin i¢ ve dis koor-

dinasyona sahiptir.

OP10 Organizasyonel Perfor- | Calisan memnuniyeti zamanla artmigtir.
mans

OP11 Organizasyonel Perfor- | Yetenekli calisanlarin sirket biinyesinde uzun
mans stireli devamlilig1 saglanmistir.

OP12 Organizasyonel Perfor- | Calisanlarin sirkete baghiligi zamanla artmistir.
mans

OP13 Organizasyonel Perfor- | Sirketin agik pozisyonlarina verilen olumlu
mans yanitlarin yiizdesi zamanla artmigtir.

OP14 Organizasyonel Perfor- | Calisanlarin gelisimine ve egitimine yapilan
mans yatirimlar zamanla artmistir.

OP15 Organizasyonel Perfor- i§yerinde giivenlik ve saglik zamanla artmistir.
mans

OP16 Organizasyonel Perfor- I§ takibi ve kontrolii zamanla gelismistir.

mans




Dear Mr. ...,

My name is Zehra Cetin, | am a graduate student in the industrial engineering department at
Bofazigl University, | have successfully completed rmy courses and | am currently in the thesis
period, | am dolng a research for my thesls on the effects of macro ergonomics “person”
factor on consulting business system performance, The main purpose of this thesls is to
determine the direct and indirect effects of personal characteristics such as cognitive skiils,
kngwledge, experience, physical and psychalogical characteristies, motivation and need an
the performance of the consulting sector within the scope of the “person”™ factor. The target
audience of this study is white-collar employees in consulting companies.

This miaster thesis has a unigue value in terms of both the scope and the factor it researched.

| believe that the output of this thesis will not only benefit the academy, but also the
consultancy industry. &s white-collar workers are cne of the vital elements of the consulting
industry, this study will create a roadmap for future work in the field of macro ergonomics in
the consulting industry. Based on the results of this thesis, companies can adopt macro
efgonomics practices that best suit their future goals. In light of this information, | ask you to
amswer the guestions in the questionnaire below to assist me in conducting this reseanch. All
inforrmation about the survey is available in the survey content. The survey will take
approvimately 15 to 20 minutes. You can complete the questionnaire in the language of your
chaoice.

You can forward this survey to your colleagues and acquaintances who are of interest to you
and whom you consider to be included in the target audience, Thank you in advance for your
interast and efforts,

You can use the link below to complete the questionnalre in English:

hittpes: /i forms. gle/Cvy 2X0OTg CEalIL T Is6

BiEst regands,

Zehra Cetin

Figure A.1. English mail template for the questionnaire.
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.=« BEy S Hamm,

Ismim Zehra Getin. Bodazigi Universitesi endistri mOhendisii b&liminde
yiksek Lisans &frencisivim. Derslerimi bagan ile tamamlamig olup su an tez
déneminde bulunmaktayim. Makro ergonomi “kisi” fakbirinin damsmanhk is sistemi
performansina etkileri (zerine tezim igin bir arastirma yapryorum. Bu tezin temel
amaca, "kisi” faktdrl kapsaminda, bilissel beceriler, bilgi, deneyim, fiziksel ve
psikolojik Szellikler, motivasyon ve iltivag gibi Kigisel Szelliklerin, damismanlik sekiGri
performans) (Zerindeki dogrudan ve dolayh etkilerini belifemektir.

Bu yiksek lisans tezi, hem kapsam hem de arastirdi{ fakttr agisindan Szgon bir
defer tagimaktadir. Bu tezin giktisinin sadece akademinin degil, aymi zamanda
damsmaniik sektdrinin de yaranna olacaging Inannsorum. Bayaz yakah ¢aliganiar,
danismaniik sekitrinin hayati unsurianndan birl oldugundan, bu galigma,
danismaniik sektdrinde, makro ergonomi alamnda gelecekiaki galismalar igin bir yol
haritas olugturacaktir. Bu tezin dretecedi sonuglara dayanarak, sirketier gelecekiaki
hedeflerine an iyi uyan makro ergonomi uygulamalanm benimseyebilider. Bu bilgiler
sijinda, bu arastirmay ylritmeme yardime olmaniz igin, agsafidaki anketteki sorulan
yvanitlamaniz rica edivorum. Anket ile ilgili detay tim bilgi anket iceridinde mewvcuttur.
Anket yaklasik olarak 15 - 20 dakikaniz alacaktr. Arzu ettiiniz soru dilinde anketi
tamamlayabilirsiniz.

Bu anketi kendizgini ilgilendiren ve hedef kitlesine dahil olarak gordigindz is
arkadaslanniza ve tamidiklanniza iletebilirsiniz. Simdiden ilginiz ve emekleriniz igin
tesekkir ederim.

Ingilizce soru dilinde anketi tamamlamak igin asafidaki linki kullanabilirsiniz:

hitps.//forms. gle/CVy2 XQTQUBaUL T J56

Thrkge soru dilinde anketi tamamiamak i¢in agafidaki linki kullanabilirsiniz,

https:/Marms. gle/KddkadKuXk KauBgh

Saygilanmia,

Zehra Getin

Figure A.2. Turkish mail template for the questionnaire.



Macroergonomic Compatibility
Questionnaire

Mame of the Master Thesis: Effects of Macroergonomics Person Factor on Consulting Work
System Performance

Dear Participant,

| am a graduate student at Bofaricl University. | also have experience in the consulting
secior. | am conducting & research for my thesis on the effects of macro ergonomics
“person” factor on consulting business systemn performance. The main purpose of this
thesis is to determine the direct and indirect effects of personal characteristics such as
cognitiva skills, knowledga, sxpariance, physical and psychological charactaristics,
motivation and need on the performance of the consulting sector within the scope of the
‘persan” factar.

Macro ergonomics has the potential to improve onganizaticns by ensuring that work system
designe are compatible with critical secie-technical charactenstics. | believe that the output
of this thasis will not only bensfit the academy. but also the consultancy industry. As white-
collar workars are one of the vital elements of the consultng industry, this study will create
a readmap for future work in the field of macro argonomics in the consulting industry,
Based on the resulls of this thesis, companies can adopt macroergonomy practices that
beeat auit their fulure goals. In light of thie infermation, | ask yau 1o answer the questions in
the questionnalre below to assist me in conducting this resesrch. Please contribute bo owr
work by answering the guestions in the best way you think

If you have any questions or concems about this research, please feel free to contact me or
my advisor, All personal mformation will be kept confidential and only statistical results will
be shared, If you want, | would lika 1o remind you that | can share my updated CV to inform
o,

Thank you in advance for your contribution 1o this scientific study.
Yfours sincerely,

Zehra Catin

Graduate Studant

Master of Science - Industrial Engineering
Bogaric University, lstanbul, Turkey

E-mail: zehrs. celin@boun.edutr

Advisor

Ph.D. Professor

Departmant of Industrial Enginaering
Bogazici Univarsity, Istanbul, Turkay
E-mail: mahmut sksiggheiiboun. edu ir

¥ Garekl

Figure A.3. Questionnaire information page in English.
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Makroergonomik Uyumluluk Anketi

¥iksek Lisans Tezinin Adi: Makroergonomik Kigl Faktorlndn Dansgmanbik i5 Sistermd
Performangana Etkiben

Sayin Katilemcs,

Bajazig Universitesinde ylksek lisans dgrenciglyim, Danigmanlk sekibrinds de tecrlbem
var. Makro ergonomi “kig® faktoronon damigmanlik |§ sistemi performanging etkilen Uzerine
tezim igin bl aragtema yapiyorum. Bu tezin termel armacs, “kigl® fakond kapsarminda, bilisael
beceniler, bilgl, densyim, fizikael ve paikolejik bzellikier, motivasyon ve iiyag gibd kigiael
dzelliklenn, damsmankd sekttnd performans) leerindekl dogrudan ve dolayh etkilerinl

beedinl emelktir.

Makro engomnemd, 1§ siatemd tazanmiannin kritik sosyo-teknlk azelliders wumlu olmasin
saflayarak, kunduslan gelistirme potansiyeline sahiptir. Bu tezin glktsann sadece

ek ademinin defil, ayni zamanda danigrmanhk sekiondnin de yaranma olacading inaniyorum.
Beyaz yekah caksankar, danigmanhk sektonindn hayath unsudarmdan b oldudundan, bu
galgma, damsmanhik sektdrinde, makro ergonomi alamnda gelecektek cabgmalar igin bir
yol haritass clugturacaktic. Bu tezin dretecedl sonuglara dayanarak, girketler gelecekieki
hedeflering en iyl uyan makroergonom| uygulamalann benimeeyebilider. Bu bilgiler 15afinda,
bu aragtirmay ylnitmema yardime: olmaniz igin, agafidaki anketteld somlan yantlamania
rica ediyorum, Litfen, somulan sizee én dodru gekilde yanitlayarak ¢alspmamiza katkida
buunisn,

Bu sragtima hakkenda herhangl Bir sorunuz veya endigeniz ohurea, I0tfen Beanimle veya
demgmanimila ibeligime gegmekien gekinmeayin. Tom kisisel bilgiler giel wiulacak ve sadece
istatistiki sonusclar paylagdacaktr. Istermeniz durumunda, bilgilendirmek Grere,
glncellenmig CVmil paylagabilecedirml hatirlatrmek isterim..

Bu bBilimzel cakgmaya saflayacadiniz ketki gin gimdiden tegekkir edenm.
Seygilanmla,

Zehra Getin

Yiksek Lisans Ofrencisi

Master of Science - Endlstr Muhendisligl
Bofazici Universitesd, istanbul, TOrkiye

E-posta: m.w.m.tr

Banuigmisn

Prof. Dr. Mahmaut Ekgioghu

Endiistri Mdhendisligl Baldmd

Bodazicl Oniversites], lstanbul, Torkive
E-posta: mahnﬂ.ekwuﬁnmun.edu.lr

* Gerexl|

Figure A.4. Questionnaire information page in Turkish.
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E-mmail address

Yamtinie

| have read the above statement and | agree to participate inresearch in this
context *

G Yas, | agres

D Mo, | do not agres

S ——— Sayfal G

| Sonraki |

Google Formisr dpesinden s gilte gindesmeyin,
Bu igank Google termfedan sughurnlmanmig veya oneylsnmanmegor. Kotlve Hullanimi Bildirs - Hemet Sarlan -
Glalili Polikas)

Google Formlar

Figure A.5. Participation agreement page in English.
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Yukarickaki bBayar okudurm v bu Baglamda aragbirmaya katilrman kabul edigarurm,

() Evet, kabud ediyonim,

() Hayir, kabud gtmiyonim.

Sarraki

Googse Foomlar Uzednden asla gHre gindermeyin

Bu bgeri k Groenag be taratm dam olugtoralmam s veya onaslanmamegie. Kbdlpe Kullamam Bikdme - Hizmet Sarilan -
Gk Polrlkas

Figure A.6. Participation agreement page in Turkish.

Macroergonomic Compatibility Questionnaire (Section One)

Genaral Directisns:

Flease read each item carefully and answer all Hems except aptional ones on this form. Flease answer
this guastiennaire ancnymouwsly, Judge how well @ach statement fits the company you are work in. The
survey rating sca'e and its descriptions ¢an be read as follews (1) totally disagres, (2} disagrea, (3)
neutral, (4) agrae, and (5) 1atally agres,

Il you are unable 1o complete the survey at a computer, you may complete it at your persanal ar company
phoene (108 or Andraid).

& red asteristik indicates a required respons2. You will get an errar message If you de not enter a
response to a guesiion with an *.

Thizs form consists of threa sections. At the end of the form, there is the prvacy policy for wour
information. The total estimated responsa time of tha form is approximately 15 minutes. The first saction
collects damagraphic and ganeral employment infarmation such as gendar, age, job pasition, semcrity,
and the company nama, Tha sactien includes twalve quastions that wera usad in the research to conduct
a descoplive analysis of the sampla,

Figure A.7. Instruction page for the first section of the MCQ in English.
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Makroergonomik Uyumiuuk Anketl (Bidncl BS0m)

Geinel Talimatlar

Liinfem Pae Bir naddeyi dikkatlice akuayuaear we b faradaki istede Bagh alealan digindaki oiim mesidalan
cevaplayinez. Litien bu anketi simsz olarak cevaplaymz Her bir ifzderen gelstiginiz sirkete ne kadar
it eldufiina karas vesin, Ankel dasecalandinme dlieli ve aciklamalari g gekilde skinshils [1}
kesinliide katidmivorum, (23 g2timiyonom, {2) tarafse, (4] kabhiyorom ve {5) kesrnlikle kaliliyonsm.

Ankeb bar bilgisayarda tamamrdayamiyorsaniz, kigisel veya siket ielefonunuzda (108 veya Android)
daklurabiirsiniz

Birrmie bic asteristik, gerekli bir yamn gaeteric. * |le bir aoruys vam? girnezssciz bir hata meesy alireme
Bu Farm D boldmiden olusmakiadir. Fermun ssnunda Bilgileriniz igin gizlilic paltikaes bulunmaktsdir,
Foamrun loplam tanmint yani sinesi yadagik 15 cdakikadir. IR b&0m, dnsiyet, yag, § pozisyany, edem v

girkat ad giki derografik ve gecel istindam Edgilering 1oplse. Du ESHim, aragtrmads ormeklamin
tanimiayic bir analizinl gaprmak a0 kullarilan on & 9eruyd germakitedin.

Figure A.8. Instruction page for the first section of the MCQ in Turkish.

Macroargonomic Compatibility Questionnaire (Section Two)

The secaond section callects data regarding the implementation degree of Macroergonomics practioes.
Mamely, you will be rating the extent to which your company implements macrerrgonomic practions and
how often macroargonomic slamants are taken into account. These elemants are respectivaly, Gagnitive
s&ills, Knowledge, Experianca, Fhysical Charactaristics, Psychalogical Charasteristics, Motivation and
Mepds,

PLEASE ASSEESS THE FOLLOWING QUESTIONS ACCORDIMG TO ¥IUR SOMPANY.

Figure A.9. Instruction page for the second section of the MCQ in English.



Makroergonomik Liyumiuluk Anketl (Ikincl B&m)

Eu hadtm, Makicergomami uygulamalaninin uygulama derecesne iligkin verilen taplamaktadir. ¥and,
gifkatinigr makm srgoramik uvgalamalan re Slgide uyguladifim ve makeergoramik unsurann ne
sikliida dikate abndifjinl derecclendreceksiniz. Bu unsurar siasiyla bikgsel beceriern, hilgl, deneyim,
Tizkzal deellklar, peikalajik Seallikle, matvasyon v ihtreaglarde,

LOTFEM ASAGIDAK] SDRULARI SIRKETIMIZE GOAE DESEALEMDIRIMIZ.

Figure A.10. Instruction page for the second section of the MCQ in Turkish.

R

Macroergonomic Compatibility
Questionnaire (Section Three)

The third section collects data on the company benalits abtained from measroergomic practices implementation,
in this part, you will be asked 1o rate how often; in your general opinion, your company obtains the listed benedits
in terms of emplayes perfomancs, custamer satisfaction, service process and arganizasion perfoemance. If you

i ret kndw thie soscl answers 16 give, vou can sskecl the closesl raling based on your saperiences acqguired
aer fime.

PLEASE ASSEES THE FOLLOWING QUESTHOME ACCCAMNG TO YOUR COMPANY.

Figure A.11. Instruction page for the third section of the MCQ in English.

Makroergonomik Uyumiuluk Anketl (Ogined BS0m)

Eu hidim, makroergomil wyqulamalann wyqulanmassndan elde edilen gitcet toydalanna iligkin warilend
toplamekiadin Du beldmde, sizden; genel gérislinize gire girkelinizin cabyan peformars, milster
miemnuniyet, hizmel sdreci e arganizasyen pefarmansi agisindan listelenan faydalan ne aiklila alda
ellifini derecelewdimmeniz stenecedlin, Werilecek kesin cevapls bilmiyorssue, saman iginde edincigriz
dencyimderinize obre en yon deneclendirmeys segebilicsiniz.

LUTFEN ASAGIDAK] SDRULARI SIRKETIMIZE ©OAE DESEALENDIRIMIZ.

Figure A.12. Instruction page for the third section of the MC(Q in Turkish.
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Privacy Policy ~ 1

Your privacy is imgortant 19 ug, The Mentity of all survey paticipants is swictly Sonfidential. All informeatien
gellacted in this survey will be Fald in srict condidence. All mnlfarmation yeu provide by cempleting this survey
will be kepl private, Mo information will be given 1o your supervisar of company. Thes research is corducted with
aree amd anly Tor academic purposes.

Mo one a1 your compary will receive copy of vour sureey. Mee will the responses to any of vour gueslions be
disclosed to anyone a1 your company. &8 no time will any of wour resporses be linked fo your name of to any
uther information thal could be used to idemtify you Hone of your answers will be reported inany way that
identifies you personally. The sursey resulls will only be released in summary tables and reports. Mo infoemation
oollected in this surwey may be wsed for any ather purpose than the purpose for which it was collected.

¥our responses will be grouped with ather respanses for reporting purposes. Reports will indude results for 2l

employees combined. After reports finished, you may ask for a soft copy of this research including the results.
Al the end of the questiornaire, there is an optional question asking for personal e-mail and repor soft copy

request.

Figure A.13. Privacy policy declaration page in English.

=D
Gizlilik Politikas

CIFNEGInE Rzim igin finamEdi Thm ankal karlimsilaaanin Kimligl kasivlikla gizlicin Bi ankatta 1epdanss tim
Ealgler kesinlikle guli botulacakur. Gu anksl delcourarak verdiSoree Lo bilgiler gizli Wwtulasaklin Amirnee v
girketinize kighir bilgi verimeyecekiin. Bu aragtimia ek ve sadece akademik amaglarda yaoilmaktadr.

L
T

Srkelivizdeki fig kirse ankebrzin kopyasm almayacak, forica. serulanrezim higbinre senlen vanitlar
Firkztintndeki hig kimsese agiklanmayaeaktin Yarslanmzdan hickinl fchkr zaman adirezia veya kimliginiz
ELirlannak ign sullamlabilecas difjer Bgilars ilaklendilmeysasskrin Davaplanmizdan highin aizl Kigsel clarak
fammlayacak sekilde rapor edilmegeceklin. Ankel senoglan valmzsa dzed Lablo we raporfarda vaonlanacakbr. Du
arductie toplanan highir big, toplanma amae digrda hethangl bir amagta kullamilamaz.

Yanrlarrie, rapoclamia amacivia deder vandlara guplardimlacakir. Raperlar tim galisanlar sgin Birlestinlmms
soraglan iperecektin, Raporlar kRlikten sonm, sonuglan da igenen ba aagbrmann elekbtrorik bir kogyasim
Tatepakilivainiz, Ar&aria ganiinds, dgiael a-peath ve alakinaniy kopga rapai Talabing saraim iarade Badli bir acri
Eulanmaktadir,

Figure A.14. Privacy policy declaration page in Turkish.



