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Antecedents of Bottom-Up Operations Strategy Formation®

Cem Mercikoglu! &, Arnd Huchzermeier! ©, Serden Ozcan?

ABSTRACT

Purpose: This paper’s purpose is to deepen our understanding of what drives bottom-up operations
strategy formation — that is, continuous improvement activities at the front line — with a particular focus on
operations strategy understanding. That way, it aims to contribute to the awareness of management quality
in manufacturing — a cornerstone of national competitiveness.

Methodology: We examine the antecedents of individual Kaizen generation by frontline employees,
drawing on the well-established Motivation-Opportunity-Ability framework and focusing on the dimension
of ability — that is, understanding operations strategy. Survey data on 217 frontline employees, working in
17 teams on 11 different production lines, were “triangulated” with their team leader assessments and the
plant's archival records. We tested the hypothesized relationships via analyses that incorporate both
structural equation modeling and multiple regression techniques.

Findings: Our results suggest that employees typically overestimate their understanding of the plant’s
operations strategy and that productivity is driven more by an objective than a subjective understanding of
that strategy. We also find that incremental innovation is facilitated by supervisor support, employee
engagement, and an employee suggestion scheme; in contrast, neither autonomy nor selected control
variables (e.g., age or seniority) has a significant effect.

Originality: Our findings and the unique metrics we developed for better management of strategy
understanding should help managers increase the productivity of their operations and thus the
competitiveness of their respective firms.

Keywords: Operations Strategy Understanding, Supervisor Support, Employee Engagement, Continuous
Improvement.

JEL Codes: M11, M54, J24.

Asagidan-Yukariya Operasyon Stratejisi Olusumunun Onciilleri

OZET

Amacg: Bu makalenin amaci, 6zellikle operasyonel strateji anlayisina odaklanarak asagidan yukariya
operasyon stratejisi olusumunun — yani 6n cephedeki surekli iyilestirme faaliyetlerinin — dncullerine dair
anlayisimizi derinlestirmektir. Bu sekilde, ulusal rekabetciligin temel taslarindan biri olan tretimde ydnetim
kalitesi konusundaki farkindalga katkida bulunulmasi amaglanmaktadir.

Yéntem: Bu calismada, Motivasyon-Firsat-Yetenek teorisinden yararlanarak ve yetenek boyutuna, yani
operasyon stratejisini anlamaya odaklanarak, Uretim hattindaki ¢alisanlarin bireysel Kaizen Uretiminin dnculleri
incelenmigtir. 11 farkli Gretim hattinda 17 ekipte ¢alisan 217 Uretim galisanindan elde edilen anket verileri, ekip
liderlerinin degerlendirmeleri ve fabrikanin arsiv kayitlari ile "l¢ggenlenmistir”. Varsayilan iligkiler hem yapisal esitlik
modellemesi hem de ¢oklu regresyon tekniklerini iceren analizler yoluyla test edilmigtir.

Bulgular: Sonuglarimiz, ¢alisanlarin fabrikanin operasyon stratejisini anlama derecelerini oldugundan
fazla deg@erlendirdiklerine ve Uretkenligin bu stratejinin 6znel olarak anlasilmasindan ziyade nesnel olarak
anlasilmasiyla saglandidina isaret etmektedir. Ayrica, artimsal inovasyonun amir destegi, calisan baglihgi
ve galisan dneri sistemi tarafindan kolaylastirildigi; buna karsin ne otonominin ne de segctigimiz kontrol
degiskenlerinin (6rnegdin, yas veya sirket kidemi) 6nemli bir etkiye sahip olmadigi tespit edilmistir.
Ozgiinliik: Bulgularimiz ve strateji anlayisinin daha iyi yénetilmesi icin gelistirdigimiz 6zgiin élcitler,
yoneticilerin Uretim operasyonlarinin verimliligini ve dolayisiyla sirketlerinin rekabet gicind artirmalarina
katki saglayacaktir.

Anahtar Kelimeler: Operasyon Stratejisi Anlayisi, Amir Destegi, Calisan Bagliligi, Surekli lyilestirme.
JEL Kodlari: M11, M54, J24.

* This study is derived from the PhD dissertation titled "Bottom-up Operations Strategy Formation and Competitiveness"
which is conducted by Dr. Cem Mercikoglu at WHU-Otto Beisheim School of Management under the supervision of
Prof. Dr. Arnd Huchzermeier and Prof. Dr. Serden Ozcan.

1 WHU - Otto Beisheim School of Management, Vallendar, Germany
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Research Article | Received: 03.07.2023 | Accepted: 20.11.2023

Cite: Mercikoglu, C., Huchzermeier, A., Ozcan, S., (2024). “Antecedents of Bottom-Up Operations Strategy Formation”, Verimlilik
Dergisi, 58(1), 1-28.

Verimlilik Dergisi / Journal of Productivity | 1


https://orcid.org/0000-0002-6096-101X
https://orcid.org/0000-0003-2178-3254
https://orcid.org/0000-0002-1912-0948

Cem Mercikoglu, Arnd Huchzermeier, Serden Ozcan

1. INTRODUCTION

An important change in the global economic landscape in recent decades is that the world’s economic
center of gravity has shifted eastward. The shift is expected to continue. Dobbs et al. (2012) from McKinsey
Global Institute predict that by 2025 it will be in Central Asia — just north of where it was in 1 AD and in 1000
— coming full circle. Huang (2021) from Allianz Research also reports that the destination is to the east —
and will remain so during the decade (Figure 1).
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Figure 1. World Economic Center of gravity (Adapted from Daughters, 2021)

Other sources report similar expectations. For example, PwC (2017: 5-6) forecasts that the E7, the group
of seven largest emerging economies, could grow on average twice as fast as the advanced economies
(G7) by 2050 and increase their share of global GDP from 35 % to almost 50 %, while the shares of G7
and EU-27 will decline significantly. Similarly, Orlik and Van Roye (2020) argue that emerging economies
will overtake advanced economies in 2042 and that 60 % of global GDP will be generated by them by 2050.
Business intelligence firm CRU Group (2020) believes that the world in 2050 will be largely unaffected by
the COVID-19 pandemics and that Asian economies will grow the most in the next 30 years, while Europe
will shrink in relative size. So there seems to be a consensus that the East will become significantly more
important in the foreseeable future. This will force Western executives engaged in international business to
adjust their overseas strategy accordingly, or to begin developing such a strategy if they have not already
done so. Ultimately, it is likely to be difficult — if at all possible — for a Western company to achieve high
growth rates in the West alone without having a foot in the emerging economies, particularly in the East.

Tuarkiye is one of these emerging economies. As is the case in many countries around the world, its
economic agenda focuses on productivity and innovation. Improved productivity in Turkiye benefits not only
the national economy but also many other countries around the world, including the EU, which are
increasingly looking to the country as a manufacturing hub — especially in the post-pandemic world where
supply chain resilience is more important than ever. A natural consequence of this is that the
competitiveness of European firms will depend more on Turkish productivity. Therefore, any contribution to
increasing Turkish productivity directly benefits the European economy — the largest consumer of “Made in
Tarkiye”. In addition, smarter use of resources benefits the “green transformation”, an issue that will remain
on the agenda for decades to come — with Tirkiye aiming for net-zero emissions by 2053. In view of all
these considerations, our attention turns to the question of how to further increase Turkish productivity.

In essence, productivity and innovation are interrelated, and the former — especially labor productivity —
becomes evident as a result of the latter — especially process innovation. Greenspan (2013: 164) interprets
innovation as a key determinant of productivity’s growth rate. Owing to the increasing pace and complexity
of business environments, organizations no longer compete on processes per se but rather on the ability
to improve processes continuously (Anand et al., 2009). That development explains the strong relevance
of a focus on continuous improvement, known as Kaizen. The Japanese word Kaizen is defined as a
“company-wide process of focused and continuous incremental innovation” (Bessant et al., 1994) and is
usually considered the opposite of Kaikaku, or radical change. In Japanese management philosophy,
Kaizen is an “umbrella” concept that encompasses a unique set of management methods and involves the
participation of everyone with the goal of continuous improvement. The prevailing mindset is that nowhere
in the organization should there exist a place where some kind of improvement does not occur on any given
day (Imai, 1986: 5). In that sense, human capital plays a big role in moving the business forward.

2 Cilt / Volume 58 | Sayi / Issue 1
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Nonetheless, many executives immediately associate productivity enhancement with tangible assets (e.g.,
physical assets or technology), which are necessary but not sufficient. For such assets to be fully utilized,
they must be complemented by the intangible assets to which our work is dedicated. Despite these assets
being no less effective, they are underutilized: factors such as management support, workers’
understanding of operations strategy, and employee engagement merit great attention. This is succinctly
highlighted by Peters (2010: xxi) with the words “Hard is soft. Soft is hard”. Our work is an endeavor to raise
awareness of the overlooked soft levers of productivity.

One way to increase productivity is to improve the quality of management. Two prominent studies in this
area are World Management Survey (Bloom and Van Reenen, 2007) and Organizational Health by
McKinsey (Gagnon et al., 2017). The former study, which measures the quality of management practices
in different countries and industries, found that differences in management practices accounted on average
for about 30 % of the total factor productivity differences both between countries and within countries across
firms (Bloom et al., 2016), and that one standard deviation increase in management quality is associated
with about a 10 percent increase in productivity (Scur et al., 2021) — a good figure for many economies
around the world. Similarly, the latter study concluded that health, which is a measure of an organization’s
performance on 37 different management practices, explains up to 50 % of performance variation between
companies, and healthy companies deliver a threefold total return to their shareholders (Dagan et al., 2020).
In short: management practices play an important role in an organization’s performance — and ultimately in
a nation’s competitiveness.

Unfortunately, Turkiye scores relatively poorly on management quality (Carpio and Taskin, 2019). More
specifically, more than half of Turkish manufacturing firms were found to be worse managed than firms in
even the lowest quartile in the United States. Perhaps even worse is the finding that, compared to managers
from all other countries, Turkish managers are the least aware that their management practices are poor
(Carpio and Taskin, 2019).

The main objective of our work is to contribute to Turkish productivity. What motivated us to do so have
been the facts that (i) Turkish industry is a laggard in terms of management quality — as mentioned above
—and is currently unable to capitalize on the resulting productivity gains, (ii) only 11% of Turkish executives
in a survey stated that their strategies are being executed as planned (Aki, 2016), resulting in lower value
creation in around 90 % of companies, and (iii) there is a large productivity gap between KOBIs (small and
medium-sized enterprises in Turkish parlance) and large firms, with the former, which accounts for 99% of
Turkish industry, being only about one-sixth productive as the latter, which accounts for a mere 1 % of the
industry (Dlnya, 2017) — an imbalance that is a big obstacle on the road to becoming a global economy
and should definitely be addressed. We aim to tackle all these problems by focusing attention to the soft
side of productivity.

Our research deals with antecedents of bottom-up operations strategy formation, i.e., continuous
improvement activities on the shop floor, with a particular interest on operations strategy understanding at
worker level — a management practice that is in most cases neither appreciated nor properly measured. In
regard to such understanding, workers can be classified into one of the four possible groups (Figure 2).

High

BEST IN CLASS

Worker knows the strategy and also knows
that he knows it

Operations Strategy
Understanding

SELF-AWARE

Worker does not know the strategy and
also knows that he does not know it

Subijective Understanding

»
»

Objective Understanding High
Figure 2. Clusters of strategy understanding (Huchzermeier et al., 2019)
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There are a number of studies in the literature that have investigated the role of the same and/or similar
constructs to ours, such as managerial support and autonomy, on organizational performance, including
innovativeness and entrepreneurship in the Turkish context (e.g., Bulut et. al., 2009; Fis and Cetindamar,
2009; Gumuslioglu and llsev (2009); Ulusoy et. al., 2015). However, this study is unique in the sense that
it goes beyond the constructs already studied and brings a new one, namely operations strategy
understanding, to the scene. To the best of our knowledge, this is the first study to empirically investigate
the effects of objective and subjective operations strategy understanding on incremental innovation, i.e.,
individual Kaizen performance, in the Turkish manufacturing industry.

The rest of this paper proceeds as follows. Section 2 addresses the background and the research model;
literature review and our methodology are presented in (respectively) Sections 3 and 4. In Section 5 we
present the analysis and the findings, and Section 6 addresses workers’ understanding of operations
strategy. We conclude in Section 7 with a summary discussion of our results, managerial insights,
limitations of the study and avenues for future research.

2. THE MODEL

A widely used theory to explain behavior or performance at the individual level is the MOA model. The basic
idea of the model is that performance is a function of motivation, opportunity, and ability. That is, P = f (M,
O, A) holds. The origins of the model go back to Vroom (1964: 197-199) who contented that performance
is a function of ability and motivation. Later, Blumberg and Pringle (1982), arguing that existing theory does
not provide a strong and consistent prediction of job performance, added “opportunity to perform” as a third
dimension and replaced the other two dimensions with “capacity to perform” and “willingness to perform”
which have a broader scope. According to the authors, capacity to perform refers to the “physiological and
cognitive capabilities that enable an individual to perform a task effectively” and includes the effects of
individual's knowledge, skills, intelligence, age, state of health, level of education, endurance, energy level,
and similar variables. The second dimension, willingness to perform, consists of “psychological and
emotional characteristics that influence the degree to which an individual is inclined to perform a task” and
includes the effects of motivation, personality, attitudes, values, task characteristics, job involvement,
perceived role expectations, need states, self-image, and related concepts. The proverb referred to by
Purcell et al. (2003: 6) underscores the willingness aspect perfectly: “You can lead a horse to water but you
can’t make him drink”. The third and newly added dimension, opportunity to perform, goes beyond the
individual’s immediate task environment and “consists of the particular configuration of the field of forces
surrounding a person and his or her task that enables or constraints that person’s task performance and
that are beyond the person’s direct control”. Thus, to perform well, employees need resources such as
information and technology, and their potential is limited by the level of support they receive from other key
people, including colleagues and supervisors (Sterling and Boxall, 2013). Overall, performance is
collectively shaped by the partial contributions of these three dimensions (Blumberg and Pringle, 1982).

The MOA framework has been used, inter alia, as a basis for explaining work performance and has been
utilized in knowledge sharing in Operations Management (Siemsen et al., 2008). In our proposed research
setting, the synthesis of “opportunities”, which we measure through autonomy, supervisor support, and
employee suggestion system, and “motivation”, which we assess through employee engagement, along
with “ability”, which we evaluate through operations strategy understanding, culminates in behavior that
supports the strategy in a bottom-up manner and that we quantify by the number of individual Kaizen
contributions. In this regard, our conceptual framework looks as illustrated in Figure 3, with an overview in
Table 1. Top-down antecedents are contextual, i.e., environmental, factors provided to employees by
management, while bottom-up antecedents consist of personal antecedents brought by employees. In this
sense, performance is the result of collaboration between both parties.

Table 1. Model content at a glance

Inputs Construct(s) Data source Data type
Opportunity (O)  Supervisor Support Employees Primary
Autonomy Employees Primary
Employee Suggestion System Employees Primary
Motivation (M) Employee Engagement Employees Primary
Ability (A) Objective Operations Strategy Understanding Team Leaders Primary
Subijective Operations Strategy Understanding Employees Primary
Output Metric Data source Data type
Performance (P) Individual Kaizen numbers Archival records Secondary
Control Variables Variables Data source Data type
Variables Age, Seniority, Duration, Competence Archival records Secondary
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Top-down Antecedents

i Opportunities r Ability

| | |

|

|

| Performance

|

|

| INDKZNUM

|

I J

1 .l Age,

1 | Seniority,

I | I Duration,

II--------- Y L L T Competence
Bottom-up Antecedents

Control Variables

AUTON: Autonomy, ENG: Employee Engagement, ESS: Employee Suggestion System, INDKZNUM: Individual Number
of Kaizens, SS: Supervisor Support, OSU: Objective Operations Strategy Understanding, SSU: Subjective Operations
Strategy Understanding

Figure 3. Conceptual framework of hypotheses (Adapted from Scholz et al., 2021: 9-10)
3. LITERATURE REVIEW

The causal link between HR practices and performance outcomes is often referred to as the “black-box
problem” because it is not actually known just how and why HR practices affect performance (Purcell et al.,
2003: 3). A basic component of the HR—performance link is line management, or team leaders. Almost all
HR policies and practices are implemented by and through team leaders, and there are differences in how
they are implemented by those leaders (Purcell et al., 2003: 74). What Purcell et al. (2003: 75) refer to as
“front-line leadership” — such team leader behaviors as sharing information with employees, responding to
their suggestions, being fair, and addressing operations problems — makes the job and workplace both
satisfying and motivating, which in turn leads to discretionary behavior and better performance (Purcell et
al., 2003: 39-71). The importance of line managers is highlighted also in some other sources. Holbeche
and Matthews (2012: 79) argue that employees’ relationship with their supervisors determines how
committed and willing they are to make discretionary effort, while immediate managers, who most workers
view as their employers (Wong et al., 2010: 27), influence work life and play an important role in the level
of engagement a worker has (Robinson et al., 2007: 19; Macey and Schneider, 2008). In addition, Maslach
et al. (2001) contend that social support plays an important role in engagement and its absence is
associated with burnout — with lack of support from the supervisor being particularly important. Using the
Job Demands-Resources (JD-R) model and considering supervisor support as a job resource, Hakanen et
al. (2006) find that job resources are positively related to engagement. Our first hypothesis is accordingly
as follows.

Hypothesis 1 (H1): Supervisor support is positively correlated with employee engagement.

Supportive supervision — whereby leaders are responsive to employees’ feelings and needs, provide
informative feedback, promote skill development, and encourage employees to voice their concerns — is
expected to increase creative achievement; in contrast, controlling or restrictive supervision is likely to
reduce it (Oldham and Cummings, 1996). According to the componential theory of creativity (Amabile,
2012), creative responses require a social work environment characterized by (among other things)
supervisors who encourage the development of ideas. In a similar vein, employees’ ratings of supervisory
encouragement are significantly linked to creativity (Amabile and Gryskiewicz, 1989). There is ample
empirical evidence that better management enhances productivity. For example, Bloom et al. (2017) found
that management practices used on the frontlines matter for productivity, and that every 10 % increase in
a plant’s management score calculated based on a particular set of practices — which they call “structured
management” — was associated with a 14 % increase in the labor productivity. In a similar vein, a 1-point
increase on a 5-point management score, equivalent of moving from the bottom third to the top third of the
sample, corresponded to a 23 % increase in productivity (Bloom et al., 2012). Further evidence comes from
Loch et al. (2003: 198) who showed that firms with management quality have higher production

Verimlilik Dergisi / Journal of Productivity | 5



Cem Mercikoglu, Arnd Huchzermeier, Serden Ozcan

improvement rates including unit cost. In their study of the effect of supervisors on worker productivity,
Lazear et al. (2015) found that supervisor quality varies widely and that the effects of supervisors on worker
output are large and significant. According to the authors, if a supervisor who is in the bottom 10 % of
supervisor quality is replaced by a supervisor who is in the top 10 %, a team’s performance increases by
more than when a team of nine employees is expanded by one. Finally, management support was found
to have a positive impact on innovative performance in a sample of Turkish firms (Alpkan et al., 2010). We
are motivated to form our second hypothesis.

Hypothesis 2 (H2): Supervisor support is positively correlated with continuous improvement activities.

Not every generated idea is relevant to operations strategy. For employees to generate strategically
relevant ideas, i.e., those that can at least be accepted as Kaizens, they need to know where to divert their
efforts — especially mentally. This is where the line of sight comes into play. “Line of sight (LOS) is an
employee’s understanding of the organization’s goals and what actions are necessary to contribute to those
objectives. To translate strategic goals into tangible results, employees must not only understand the
organization’s strategy, but must also accurately appreciate the actions aligned with realizing that strategy”
(Boswell et al., 2006). If employees do not understand the company’s strategic goals, they may develop
their own goals, which might lead them to work on objectives that are less important or even antithetical to
the company’s strategy (Boswell et al., 2006). A lack of commitment to the strategy by teams at the middle
and lower levels is often why strategy implementation fails (Ates et al., 2020). A prerequisite for employee
commitment is a good understanding of the organization’s goals and of individuals’ responsibilities for
achieving them (Kumar and Pansari, 2016) — a point Pietersen (2010: 157) highlights by referring to
Nietzche’s saying “People will do almost any what if you give them a good why”. Therefore, organizations
must create both an understanding of and a commitment to the strategy among those tasked with
implementing it (Ates, 2014: 52). It is the responsibility of especially middle- and low level managers to
communicate and clarify the strategy to subordinates and interpret it as part of their daily operations (Ates,
2014: 52). Boswell and Boudreau (2001) state that “supervisors play a crucial role in the communication of
group, division, and organizational goals to their employees, as well as managing their performance toward
those goals. Thus it would seem that supervisor-subordinate relations have an influence on developing line
of sight”. Studies confirm the importance of supervisory communication. If the organization fails to
communicate the strategy to the employees, and if this communication is not received and accepted on
their part, perception gaps occur, leading to poor execution (Cocks, 2010). Loch (2008) considers under-
communication to be the most common weakness, noting that strategy cascading — dialogue on the
business strategy and breaking it down into smaller sub-goals and sub-objectives — makes goals and
objectives clearer and more meaningful to employees, which increases motivation and commitment. Finally,
supervisory communication and training facilitate a better understanding of strategic principles (Parker et
al.,1997). These considerations lead to the next hypotheses, as follow.

Hypothesis 3a (H3a): Supervisor support is positively correlated with objective strategy understanding.
Hypothesis 3b (H3b): Supervisor support is positively correlated with subjective strategy understanding.

In this study, we adopt Hackman and Oldham’s (1975) definition of autonomy: “the degree to which the job
provides substantial freedom, independence and discretion to the employee in scheduling the work and in
determining the procedures to be used in carrying it out”. Pfeffer (2018) contends that autonomy serves as
a kind of learning mechanism: when people have freedom in the work they do, they can learn better when
seeing the connection between their actions and the consequences. In this way, employees gain a degree
of mastery over the work and thereby come to understand better what they must do in order to achieve
desired results. With regard to the subjective dimension of strategy understanding, Biggs et al. (2014) show
that the construct of job control — which includes autonomy — is highly correlated with perceived strategic
alignment, which in our case corresponds to subjective strategy understanding. In addition, Scholz et al.
(2021: 21) report a statistically significant effect of autonomy on perceived strategic alignment. In light of all
these studies, we hypothesize as follows.

Hypothesis 4a (H4a): Autonomy is positively correlated with objective strategy understanding.
Hypothesis 4b (H4b): Autonomy is positively correlated with subjective strategy understanding.

Autonomy is a factor known to influence business outcomes. Unlike corporate strategy, operations strategy
can be shaped more by operational, i.e., shop floor, staff than by managers (Wheelwright, 1984). It is
formed through an iterative process that integrates competitive priorities, objectives, and action plans, some
of which are brought about in top-down planning and some of which emerge bottom-up (Kim et al., 2014).
According to Sting and Loch (2016), operations strategy involves multiple initiatives — related to both
technology and process development — simultaneously and is inherently complex. Such complexity cannot
be managed by a single person who understands all the decisions. Therefore, decisions and innovative
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activities must be distributed among several actors in the organization, each of whom has only partial
knowledge (Sting and Loch, 2016). Mintzberg and Van der Heyden (1999) view top management as a
metaphor and argue that top management stands on top of nothing more than an organization chart. In
their view, good management operates in a web, that is, an interconnected network of functions, and in a
web anyone can be the management. This way of thinking is similar to the concepts of “X-teams” (Ancona
and Bresman, 2007: 222), which argues that any specific leader is incomplete, and “Blue Ocean
Leadership”, which favors distributed and empowered leaders at all levels of the hierarchy (Kim and
Mauborgne, 2014), as well as “emergent strategy”, which is defined as realized strategies from lower levels
that were never intended in the beginning (Mintzberg, 1978). In this sense, autonomy can be expected to
contribute to improvement. A relation is observed between autonomy and employees’ inclination to improve
operations (Kim et al., 2014, Sting and Loch, 2016). And according to Amabile et al. (1996), people work
more creatively when they are free to decide how to do their work. All this accounts for our next hypothesis.

Hypothesis 5 (H5): Autonomy is positively correlated with continuous improvement activities.

The Job Characteristics Model is a work design theory which posits that jobs can be redesigned to enhance
employee motivation and productivity (Hackman and Oldham, 1975). It focuses on five core job dimensions:
skill variety, task identity, task significance, feedback, and autonomy. These dimensions create the three
psychological states, which in turn, influence personal and work outcomes, including internal motivation
and satisfaction — which are closely related to engagement. Thus, autonomy makes work internally
motivating.

In his seminal book entitled Drive, Pink (2009: 110-112) argues that “control leads to compliance; autonomy
leads to engagement” and “Living a satisfying life requires more than simply meeting the demands of those
in control. Yet in our offices and our classrooms we have way too much compliance and way too little
engagement. The former might get you through the day, but only the latter will get you through the night”.
Gino (2016) reaches a very similar conclusion about the prevalence of compliance: only less than 10
percent of more than 1,000 employees she surveyed from a variety of industries reported working in
companies that regularly encourage nonconformity — in addition to another survey’s finding that nearly half
of 2,000 employees working in a wide range of industries said they regularly feel they have to conform,
while more than half of them said that people in their organizations do not question the status quo.
According to her research, when employees express their authentic selves at work, i.e., when they are
provided with autonomy, employee engagement increases. As a proponent of employee rebellion, she
argues that leaders should allow and even encourage “constructive nonconformity” in their organizations —
a term she defines as “behavior that deviates from organizational norms, others’ actions, or common
expectations, to the benefit of the organization”.

The benefits of autonomy are also presented in some other sources. According to a study conducted by
Chirkov et al. (2003), there is a correlation between autonomy and overall well-being in some countries,
including Turkiye. Similarly, declining job satisfaction in the United Kingdom is reported to be mainly due to
the lack of individual autonomy at work (Krueger, 2005), while Baard et al. (2004), who studied first-line
employees at an investment bank, found that (i) employees whose supervisors provided “autonomy
support” had greater job satisfaction and (i) this higher job satisfaction translated into better job
performance. Pfeffer (2018) states that low job control leads to job stress and anxiety, which are causes of
burnout, which is the opposite of engagement (Schaufeli et al., 2002). Especially striking in Pfeffer’s (2018)
paper is the “MBA” style of management used by one company: “management by absence”. Bakker et al.
(2004) find that job resources, including autonomy, are negatively associated with disengagement, and
Gallup (2020: 16) reports that employees are 43% less likely to suffer from high levels of burnout when they
have job autonomy (although too much autonomy can also be a burnout risk by leading to excessive
ambiguity). The cited findings give rise to the following hypothesis.

Hypothesis 6 (H6): Autonomy is positively correlated with employee engagement.

An organization’s journey to full continuous improvement capability is a learning process (Bessant and
Francis, 1999) consisting of six levels, with level 0 being “no continuous improvement activity” and level 5
being “the learning organization”. Establishing a structured idea management system is a behavior for level
2 - “structured and systematic continuous improvement”. The transition from level 2 to level 3, “strategic
continuous improvement”, is crucial (Bessant and Francis, 1999). In this regard, it can be argued that the
employee suggestion system is an important practice on the way to becoming a learning organization.

A well-designed suggestion system is characterized by a variety of features, such as encouraging the
submission of suggestions, a fair evaluation process, a quick response to submissions, and appropriate
rewarding. An effective employee suggestion system helps align employees’ goals with the organization’s
priorities (Fairbank and Williams, 2001). Feedback on employee suggestions serves as an opportunity for
employees to identify and correct errors, thereby improving the quality of future ideas (Verdinejad et al.,
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2010). In a similar vein, Bassford and Martin (1996: 6) claim that the employee suggestion system is a win—
win—win—win situation for the parties involved: the company, employees, customers, and investors. One of
the benefits is increased communication, since a formal employee suggestion system encourages
employees to talk to their supervisors and colleagues about the tasks they perform and how they can
improve on them — which should contribute to a better objective strategy understanding. Therefore, we
hypothesize as follows.

Hypothesis 7a (H7a): An employee suggestion system is positively correlated with objective strategy
understanding.

As mentioned above, setting up an employee suggestion system is a key practice for companies that aim
to become a learning organization (Bessant and Francis, 1999). Bell (1997) mentions that “the real goal [of
an employee suggestion system] is to generate as many ideas as possible, and, over time, to improve the
quality of the suggestions through feedback and encouragement.” Feedback helps “reduce the discrepancy
between current and desired understanding” (Hattie and Timperley, 2007). Hence an employee suggestion
system can be expected to increase subjective understanding of strategy. In addition, Scholz et al. (2021:
21) find a statistically significant relationship between structured idea management processes and
perceived strategic alignment. Thus we posit the following variant.

Hypothesis 7b (H7b): An employee suggestion system is positively correlated with subjective strategy
understanding.

An employee suggestion system is an effective tool for creating a lean culture, and its absence can result
in management forgoing enormous improvement potential — as much as 80% (Robinson and Schroeder,
2009). Companies without such a system thus settle for a relatively small portion of their total improvement
potential. Furthermore, companies that have implemented a suggestion scheme frequently find that
suggestions markedly improve both the quality and quantity of production (Frese et al., 1999). Hence we
formulate the next hypothesis.

Hypothesis 8 (H8): An employee suggestion system is positively correlated with continuous improvement
activities.

The closeness of frontline employees to operational problems and their knowledge of operations give them
an edge in providing the best possible solutions (Deming, 2000: 79-82; Tucker, 2007). To exploit workers’
knowledge and to tap into their creativity, an infrastructure, such as an employee suggestion system, must
be in place which makes it possible for employees to voice their ideas (Loch, 2008; Anand et al., 2009). An
effective suggestion system signals management’s interest in creative ideas and helps companies retain
their most creative workers, who might otherwise leave the company or establish their own businesses
(Fairbank and Williams, 2001). In terms of the JD-R model (Bakker and Demerouti, 2007), the suggestion
system can be viewed as a job resource; and job resources enhance engagement. We accordingly propose
the following.

Hypothesis 9 (H9): An employee suggestion system is positively correlated with employee engagement.

Shop floor workers cannot engage in bottom-up operations strategy formation without an understanding of
that strategy (Loch, 2008). Huckman and Staats (2011) provide anecdotal evidence that workers who are
not aware of the strategic goals of their work unit cannot contribute to those goals, while Gagnon et al.
(2008) provide empirical evidence that strategically knowledgeable workers demonstrate strategic
commitment and engage in strategically supportive behaviors. These considerations lead to our next
hypothesis.

Hypothesis 10a (H10a): Objective strategy understanding is positively correlated with continuous
improvement activities.

In their study on the alignment between students’ perceived understanding of some technical biological
terminology and their performance — defined as the ability to provide correct and complete definitions of the
terms — Zukswert et al. (2019) find that students overestimated their understanding. Along the same lines,
Caspi et al. (2006) cite studies (e.g., Gordon, 1991; Ward et al., 2002) that cast doubt on self-assessment
as a good predictor of true competence. For instance, Khan et al. (2001) find a weak relationship between
participants’ self-assessed knowledge and their test scores. Young et al. (2002) likewise report that
physicians’ self-assessed understanding of seven terms used in evidence-based medicine was noticeably
different from an objective assessment, with an 8% predictive value of a positive self-rating for one term
but 0% for the remaining six terms. In light of these negative findings, we hypothesize as follows.

Hypothesis 10b (H10b): Subjective strategy understanding is not positively correlated with continuous
improvement activities.
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Schaufeli et al. (2006) find that engagement is positively associated with innovativeness. Bailey et al. (2015)
observe that many studies examine the link between engagement and performance; overall, researchers
conclude that there is a positive relationship between engagement and the outcomes of individual-level
performance. Some example studies to mention, all conducted using the UWES-9 instrument, include
Agarwal et al. (2012), who found a positive relationship between engagement and innovative work behavior,
Bakker and Bal (2010), who demonstrated that engagement was positively related to weekly job
performance, Gorgievski et al. (2010), who demonstrated that engagement was positively associated with
task performance and the innovativeness level of employees, Bakker and Xanthopoulou (2013), who
provided support for the positive association between engagement and creativity of principals as assessed
by their teachers, and Shimazu et al. (2012), who demonstrated a positive relationship between
engagement and changes in job performance (Bailey et al., 2015). Hence we offer our final hypothesis.

Hypothesis 11 (H11): Employee engagement is positively correlated with continuous improvement
activities.

Boudreau et al. (2003) contend that Operations Management and Human Resources Management are
closely related and cannot exist without each other at a fundamental level. They argue that better integration
brings greater value and point to the value of connecting the two disciplines. Utilizing the Human Resources
Management literature helps to expand knowledge in the field of Operations Management by shedding light
on issues that tend to be treated as “black box” in Operations Management. Our research is an endeavor
to illuminate this black box (Boudreau et al., 2003). In that regard, we responded to their call for further
research by focusing on human resource-related determinants of operational performance, which we
measured by the number of voluntary process improvements made by shop floor employees at an award-
winning Turkish furniture manufacturer.

4. METHOD
4.1. Measures

We use a shortened version of the Utrecht Work Engagement Scale (UWES-9) to measure employee
engagement. The Turkish version of that scale is publicly available on Schaufeli’s official website
(wilmarschaufeli.nl). We measured autonomy using Spreitzer's (1995) self-determination scale. To
measure subjective operations strategy understanding, we used Biggs et al. (2014). To assess objective
operations strategy understanding, we asked workers to write down three goals of their lines for 2019. To
measure supervisor support, we followed Frese et al. (1999) and Madjar et al. (2002). Questions related to
employee suggestion systems were adapted from Konecny and Thun (2011). Data on our model's
dependent variable (viz., the number of individual Kaizens due to employees from the beginning of the year
until the survey date), as well as on the control variables (i.e., age, seniority, duration, and competence),
were extracted from the plant’s archival records by the lean office director. All items were measured on a
7-point Likert-type scale, and none was reverse-coded.

4.2. Data

Workers and team leaders provided our primary data: the worker survey and team leader evaluations. The
worker survey included workers’ self-assessments of how well they thought they understood the operations
strategy — what we call subjective operations strategy understanding — as well as handwritten responses
to the open-ended question of what three goals of their lines are. Based on the latter responses, we then
asked the corresponding team leaders to anonymously rate the actual, or objective, operations strategy
understanding of workers to whom those leaders had directly communicated the lines’ goals. So as not to
violate the principle of anonymity, we removed all other data and showed the leaders only the goals that
the workers had written. The secondary data we use were provided by the lean office director; he provided
us with archival records of workers’ Kaizens and all other worker-related data on age, seniority, duration,
and competence.

We used the so-called forward-backward translation method (Brislin, 1970) to translate — from English to
Turkish — the scales of autonomy, employee suggestion system, supervisor support, subjective strategy
understanding, and objective strategy understanding. No translation was needed for the engagement scale
because we used the original Turkish translation provided by Schaufeli. The translated draft was then
reviewed by the lean office director, who suggested a few small adjustments (reflecting the plant’s internal
jargon) to help better convey the intended meaning. The survey’s final version was informed by a pre-test
involving three workers. Following agreement on that version, the lean office made hard copies for
distribution to the workforce. The three workers who participated in the pre-test were excluded from the
survey.

The data were collected between August 3 and August 7, 2019. That time window was chosen mainly to
avoid stopping production at the plant — though it also served as a prudent ex ante measure to mitigate
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common method bias, as explained later. Thus, workers were given the survey questionnaire at the end of
their shift on August 2 (Friday) and were asked to fill it out at home over the weekend. Some workers were
unable to finish within that time frame, so the deadline was extended to August 7. The completed
guestionnaires were delivered by the workers themselves into a closed drop box placed (on August 5) in
the middle of the shop floor by the lean office, which then returned all documents to the researchers via
ground mail. Apart from this operational support (the distribution and collection of questionnaires), the lean
office was not otherwise involved in the survey process. At the time of the survey, there were 453 workers
on the payroll, 395 of whom participated in the study; thus 87% of the shop floor workforce was covered.
Datapoints with deviant components (blank responses, two different responses for any given question)
were eliminated. The result was 235 datapoints that could be used for analysis, and all 15 of the plant’s
lines were represented. At this stage, we took the additional step of examining the distribution of the
average number of individual Kaizens across the lines. We found that three lines — machine maintenance,
quality, and product development — were outliers (see Figure 4). The workers on these lines are arguably
“specialists” and thus differ from ordinary frontline workers — whom we should prefer to survey — in the
sense of performing some kind of expert work. We therefore considered these three to be “expert lines”
and so the analysis excludes all the experts (15 workers in all) on those lines. In addition, we excluded the
plant maintenance line because all three of its workers had, by design, not been given competency grades
by the plant management. (The practice of not grading competencies applied also to the machine
maintenance line, which we had already excluded.) These steps yielded a final set of 217 datapoints from
17 teams working on 11 different lines under the supervision of 17 team leaders. According to Boomsma
(1983), a sample size of at least 200 datapoints is sufficient for analysis based on structural equation
modelling.
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Figure 4. Average number of individual kaizens per employee across all lines
5. FINDINGS

5.1. Analysis

For the analysis, we used the lavaan package in R (Rosseel, 2012). We started by performing a
confirmatory factor analysis (CFA). Since multivariate normality tests using the MVN package in R
(Korkmaz et al., 2014) indicated multivariate non-normality in our data, which would violate the CFA’s
maximum likelihood assumptions, we applied the Satorra—Bentler (1994) correction. We then examined
reliability and construct validity, both convergent and discriminant. Because we have two different models
—one each involving subjective and objective strategy understanding, with all other variables remaining the
same — we conducted two separate analyses for reliability and validity. One of the manifest variables of the
engagement construct (namely, the last question in Schaufeli’'s UWES-9) had a factor loading below the
0.50 threshold, so we removed it from the construct. Our data meet all the requirements for reliability and
construct validity for both models (see Tables 2-7).
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Table 2. Questionnaire items

Std. factor loading

ltem (std.all)
Supervisor Support (SS)
My team leader discusses with me my work-related ideas in order to improve 0.779
them
My team leader gives me useful feedback about my ideas concerning the 0.848
workplace
My team leader encourages me to give suggestions 0.852
Giving suggestions is appreciated by my team leader 0.848
Employee Suggestion System (ESS)
Management takes all product and process improvement suggestions seriously 0.787
We are encouraged to make suggestions for improving performance here at 0.765
[company name]
The lean office tells us why our suggestions are implemented or not used 0.724
Many useful suggestions are implemented here at [company name] 0.772
Autonomy (AUTON)
| have significant autonomy in determining how | do my job 0.837
| can decide on my own how to go about doing my work 0.815
| have considerable opportunity for independence and freedom in how | do my 0.855
job
Employee Engagement (ENG)
At my work, | feel bursting with energy 0.912
At my job, | feel strong and vigorous 0.929
| am enthusiastic about my job 0.857
My job inspires me 0.784
When | get up in the morning, | feel like going to work 0.732
| feel happy when | am working intensely 0.752
| am proud of the work that | do 0.642
| am immersed in my work 0.544
| get carried away when | am working T
Subijective Strategy Understanding (SSU)
| have a clear understanding of my line’s goals 0.751
| am aware of how my day-to-day work aligns with my line’s goals 0.820
| have a clear understanding of how my workgroup helps my line achieve its 0.707
goals
It is important to me to help my line achieve its goals 0.767
Individual Kaizen Number (INDKZNUM) — numerical data from archival records 1.000
Note: Item marked by a dagger (1) was dropped after the initial CFA and reliability tests.
Table 3. Convergent and discriminant validity after (before) trimming:
Subjective strategy understanding

Alpha CR AVE INDKZ

[0.7] [0.7] [0.5] SS ESS AUTON ENG SsSU NUM
SS 0.90 0.90 0.69 1.00

(0.90) (0.90) (0.69)
ESS 0.84 0.84 0.58 0.28 1.00

(0.84) (0.84) (0.58) |(0.28)
AUTON 0.87 0.87 0.70 0.20 0.18 1.00

(0.87) (0.87) (0.70) |(0.20) (0.18)
ENG 0.92 0.92 0.62 0.21 0.29 0.18 1.00

(0.91) (0.91) (0.54) |(0.21) (0.29) (0.18)
SSuU 0.83 0.84 0.57 0.36 0.26 0.10 0.37 1.00

(0.83) (0.84) (0.57) |(0.36) (0.26) (0.10) (0.38)
INDKZNUM 0.02 0.00 0.00 0.03 0.01 1.00

(0.02) (0.00) (0.00) (0.03) (0.01)

Notes: Minimum thresholds suggested by Hair et al. (2014: 619) in brackets. Off-diagonal values represent square correlations

between constructs. Values in parentheses are those before trimming.
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Ss ESS AUTON ENG Ssu INDKZNUM
SS 1.00
ESS 0.53 1.00
(0.53)
AUTON 0.45 0.42 1.00
(0.45) (0.41)
ENG 0.47 0.54 0.44 1.00
(0.46) (0.53) (0.44)
Ssu 0.60 0.52 0.33 0.67 1.00
(0.60) (0.52) (0.33) (0.67)
INDKZNUM — — — — — —

Note: Values in parentheses are those before trimming

Table 5. Questionnaire items (Subjective strategy understanding replaced with objective strategy

understanding)

Std. factor loading

Item (std.all)
Supervisor Support (SS)

My team leader discusses with me my work-related ideas in order to improve

them. 0.788
My team leader gives me useful feedback about my ideas concerning the

workplace. 0.853
My team leader encourages me to give suggestions. 0.847
Giving suggestions is appreciated by my team leader. 0.842
Employee Suggestion System (ESS)

Management takes all product and process improvement suggestions seriously. 0.789
We are encouraged to make suggestions for improving performance here at

[company name]. 0.765
The lean office tells us why our suggestions are implemented or not used. 0.724
Many useful suggestions are implemented here at [company name]. 0.770
Autonomy (AUTON)

| have significant autonomy in determining how | do my job. 0.837
| can decide on my own how to go about doing my work. 0.817
I have considerable opportunity for independence and freedom in how | do my

job. 0.854
Employee Engagement (ENG)

At my work, | feel bursting with energy. 0.920
At my job, | feel strong and vigorous. 0.936
| am enthusiastic about my job. 0.850
My job inspires me. 0.778
When | get up in the morning, | feel like going to work. 0.726
| feel happy when | am working intensely. 0.749
| am proud of the work that | do. 0.632
| am immersed in my work. 0.534
| get carried away when | am working. t
Objective Strategy Understanding — assessed by team leaders as a single-item

scale

Please write down three goals of your line/department for 2019. 1.000
Individual Kaizen Number (INDKZNUM) — numerical data from archival records 1.000

Note: Item marked by a dagger (1) was dropped after the initial CFA and reliability tests.
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Table 6. Convergent and discriminant validity after (before) trimming:
Objective strategy understanding
Alpha CR AVE INDKZ
[0.7] [0.7] [0.5] SS ESS AUTON ENG osu NUM
SS 0.90 0.90 0.69 1.00
(0.90) (0.90) (0.69)
ESS 0.84 0.84 0.58 0.28 1.00
(0.84) (0.84) (0.58) | (0.28)
AUTON 0.87 0.87 0.70 0.20 0.18 1.00
(0.87) (0.87) (0.70) | (0.20) (0.18)
ENG 0.92 0.92 0.61 0.21 0.29 0.18 1.00
(0.91) (0.91) (0.54) | (0.21) (0.29) (0.18)
osu 0.01 0.00 0.00 0.03 1.00
(0.01) (0.00) (0.00) (0.03)
INDKZNUM 0.02 0.00 0.00 0.03 0.03 1.00
(0.02) (0.00) (0.00) (0.03) (0.03)

Notes: Minimum thresholds suggested by Hair et al. (2014: 619) in brackets. Off-diagonal values represent square correlations
between constructs. Values in parentheses are those before trimming.

Table 7. HTMT ratios for model with objective strategy understanding after (before) trimming

Ss ESS AUTON ENG _ OSU INDKZNUM
SS 1.00
ESS 0.53 1.00
(0.53)
AUTON 0.45 0.42 1.00
(0.45)  (0.42)
ENG 0.47 0.54 0.44 1.00
(0.46)  (0.53) (0.44)
osu — — — — — —
INDKZNUM — — — — — —

Notes: Values in parentheses are those before trimming.

How well the specified model reproduces the observed covariance matrix is assessed by model fit. The
model need not exhibit an acceptable fit in terms of all reported criteria; yet it should, of course, satisfy
many criteria. We calculated the initial CFA indices for both models, which were acceptably good at the
global level (Table 8).

Table 8. Goodness-of-fit statistics for both models

Robust Robust Robust
X°/df RMSEA CFlI TLI SRMR
Model with  objective 1.87 0.071 0.928 0.914 0.051
strategy understanding [0.059-0.083]
Model with subjective 1.90 0.076 0.908 0.893 0.058

strategy understanding [0.065-0.087]

Notes: x?/df is the ratio of the chi-square statistic to degrees of freedom (i.e., the normed chi-square). A normed
chi-square value of no more than 2 indicates a good fit; a value greater than 2 but of no more than 3 indicates an
acceptable fit (Schermelleh-Engel et al., 2003).

An RMSEA value of between 0.05 and 0.08 (inclusive) indicates a reasonable fit. “One would not want to
employ a model with a RMSEA greater than 0.10” (Browne and Cudeck, 1993). The associated 90%
confidence intervals are given in brackets. CFIl values above 0.90 are usually associated with a model that
fits well (Hair et al., 2014: 580). A TLI value greater than 0.90 is acceptable (Morhart et al., 2009). A SRMR
value of 0.08 or less indicates an acceptable fit (Hu and Bentler, 1999).

5.2. Common Method Bias (CMB)

Next we analyzed common method bias. In a pro-active effort to prevent CMB ex ante, we took several
measures.

(i) Pre-testing the survey to improve its items, as explained previously.

(i) Informing workers about the study’s purpose (viz., to improve the plant’'s competitiveness through
their support), which encourages self-disclosure.

(iii) Asking workers to take their time and to answer honestly.

Verimlilik Dergisi / Journal of Productivity | 13



Cem Mercikoglu, Arnd Huchzermeier, Serden Ozcan

(iv) Informing respondents that there are neither “right” nor “wrong” answers; also, asking them to
leave no question unanswered and to give only one response to each question.

(v) Conducting the survey anonymously, which should mitigate bias due to social desirability; giving
assurance that individual responses will be used only for research purposes and will be seen only
by us as independent researchers.

(vi) Using different sources for independent and dependent variables, which should mitigate self-
reporting bias.

(vii) Avoiding both reverse-coded items (which have been shown to induce method bias) and “double-
barreled” items.

(viii) Providing a survey window that allows for a different context (here, the respondent’'s home
environment) and breaks, which should mitigate location-related effects.

(iX) Not measuring the dependent and independent variables simultaneously: the dependent variable
comprises the cumulative sum of continuous improvement activities from the beginning of 2019
to the survey date, whereas the independent variables reflect workers’ current states of mind and
perceptions as of the survey date. This approach should mitigate the measuring context’s time-
related effects.

Note also that we refrained from conducting the survey online because the lean office director advised us
that workers were accustomed to the offline format and so most of them would have difficulty completing a
survey online. All the measures that we adopted should have served to reduce the possibility of common
method bias. In particular, collecting measures of different constructs from different sources is
recommended as the best strategy to avoid or mitigate CMB (Chang et al., 2010) — a strategy that our
design followed. We evaluated common method bias using Harman’s single-factor test. The largest
components accounted for only 39.3% and 38.5% of the variance in the models with (respectively)
subjective and objective strategy understanding. Since these values are acceptably low, we conclude that
our pro-active measures were largely effective and therefore view our analyses as not being compromised
by common method bias.

5.3. Structural Equation Model (SEM)

For the SEM analysis described here, we used the lavaan package in R (Rosseel, 2012). First we performed
a square-root transformation of the outcome variable in order to reduce non-equal variance of residuals
(i.e., heteroscedasticity). This transformed outcome variable was then used as the base outcome for our
main analysis.

5.3.1. SEM Results with Objective Strategy Understanding

Initial CFA fit indices were reasonably good at the global level with chi-square/df = 1.87, robust CFl = 0.928,
robust TLI = 0.914, robust RMSEA = 0.071, and SRMR = 0.051 (where CFI = comparative fit index; TLI =
Tucker—Lewis index; RMSEA = root mean square error of approximation, and SRMR = standardized root
mean residual). Both robust CFI and robust TLI are above 0.90. All manifest items have a factor loading of
at least 0.5 (cf. Hair et al., 2014: 632), and all constructs possess construct validity. Overall, 7 of the 11
hypotheses are significantly and positively supported (as indicated by the bold arrows in Figure 5). Our
analysis confirms the existence of three principal drivers of continuous improvement performance: objective
strategy understanding, employee engagement, and supervisor support.

Hlo***

Sqrt

Ss
© (INDKZNUM)

H11*

H7 Hg
ESS

H 9****

Figure 5. SEM framework for Objective Strategy Understanding with Square-Root-Transformed
outcome variable (*p < 0.1, **p < 0.05, ***p < 0.01, ***p < 0.001)
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5.3.2. SEM Results with Subjective Strategy Understanding

To discover what role, if any, is played by perceived rather than actual strategy understanding, we replaced
objective strategy understanding with its subjective counterpart. The initial CFA fit indices were reasonably
good at the global level: chi-square/df = 1.90, robust CFI = 0.908, robust TLI = 0.893, robust RMSEA =
0.076, and SRMR = 0.058. All manifest items have a factor loading of at least 0.5, and all constructs
possess construct validity. In total, 7 of the 11 hypotheses are significantly and positively supported (the
bold arrows in Figure 6). This confirms that subjective strategy understanding is not a contributor to
continuous improvement performance.

H10 (not significant)

H 3****

<>

ESS

Sqrt
(INDKZNUM)

H 9****

Figure 6. SEM framework for Subjective Strategy Understanding with Square-Root-Transformed
outcome variable

5.4. Robustness Check

We analyze the robustness of our SEM results by way of multiple regression. In this context, we regressed
the outcome variable (individual Kaizen performance of frontline employees) on the main constructs of
interest including strategy understanding. For the analysis, we used the Im() function in R.

To maximize the exclusion of confounding effects in our analysis, we used fixed effects and control
variables. Face-to-face interviews that we conducted with workers on the shop floor revealed that some
lines systematically offer many opportunities for Kaizen while others offer few or none at all; we therefore
decided to treat lines (i.e., work stations) as fixed effects. For this purpose, we asked the lean manager to
group the shop floor's 15 lines according to their systemic advantageousness for promoting individual
Kaizens. The result was four distinct clusters: unfavorable, neutral, favorable, and very favorable (see
Figure 7).

Very Favorable

Favorable Machine Maintenance
Product Development

Quality

Neutral Plant Maintenance
Curving
i . Express
Unfavorable Auxiliary Production Metal

Material Warehouse
Thermo Forming

Rough Cutting Packaging
Bagging Line |
Line Il

Figure 7. Systemic favorability of production lines for continuous improvement
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The interpretation of this clustering is that a line classified as favorable (e.g., the metal line) is systemically
more advantageous and thus offers employees more opportunities for process innovation than does a
neutral or unfavorable line (e.g., resp., thermo forming or rough cutting). As explained in Section 4.2, the
three “expert lines” (all classified as very favorable) as well as the plant maintenance line (which is classified
as favorable) are not included in this study. This leaves three categories — unfavorable, neutral, and
favorable — that enter the regression equation as fixed effects. In short, our data set includes 217 workers
working on 11 lines in three different advantageousness categories.

Our regression analysis augments the SEM analysis in the sense that we could include line fixed effects
and control variables. The chief motivation is to understand what role our constructs — in particular,
operations strategy understanding — play in incremental innovation (i.e., continuous improvement activities).
To deepen our knowledge, we expanded the study by including both objective and subjective types of
strategy understanding. The independent variables in our model are SSAVER, ESSAVER, AUTONAVER,
ENGAVER, SSUAVER, and OSU, which are (respectively): the arithmetic mean of workers’ responses in
the survey for supervisor support, employee suggestion system, autonomy, engagement, subjective
strategy understanding, and a worker’s operations strategy understanding as objectively assessed by the
team leader. Our regressions also include line fixed effects and control variables. We take “unfavorable” as
the reference category for fixed effects, and for control variables we use age, seniority, duration, and
competence. Age refers to the age of workers, seniority indicates how long a worker has been at the plant,
and duration is the period of time that workers have been supervised by their current team leaders. The
plant’s competence matrix informs our competence variable, which captures how capable a worker is of
performing line-related tasks. Our statistical results follow.

5.4.1. The Results of Multiple Regression

The regression analysis identified four factors that were most predictive of an employee’s number of
individual Kaizens: the three independent variables supervisor support (coefficient: 0.12, p < 0.1), employee
engagement (coefficient: 0.20, p < 0.05), and objective strategy understanding (coefficient: 0.08, p < 0.1)
along with line fixed effects (coefficient for neutral: 0.75, coefficient for favorable: 0.86; both p < 0.01). None
of the control variables was statistically significant. The R-square of the model was 0.127, and the p-value
was 0.005. Next, for the sake of comparability with our SEM analysis, both the line fixed effects and the
control variables were excluded from the regression equation. In this case, Kaizen performance was shown
to be driven by the same three independent variables: supervisor support (coefficient: 0.12, p < 0.1),
employee engagement (coefficient: 0.16, p < 0.1), and objective strategy understanding (coefficient: 0.11,
p < 0.05). Here the model’s R-square was 0.075 and the p-value was 0.01 (see Table 9).

Table 9. Multiple regression results

Supervisor Employee Objective Line Line
Support Engagement SuU Neutral Favorable
Est. p-value Est. p-value Est. p-value Est. p-value Est. p-value
Included 0.12  0.09* 0.20 0.03** 0.08 0.07* 0.75 0.007*** 0.86 0.005***
Excluded 0.12 0.07* 0.16 0.08* 0.11 0.05* excluded from analysis

Notes: The dependent variable is the square root of the number of individual Kaizens. Only significant variables are shown. SU =
Strategy Understanding. “Included” (resp., “Excluded”) means that line fixed effects and control variables are both included in (resp.,
excluded from) the regression equations. *p < 0.1, **p < 0.05, ***p < 0.01,****p < 0.001

Both findings — with and without line fixed effects and control variables — are consistent with our original
SEM analysis, whereby Kaizen performance was found to be driven mostly by supervisor support,
employee engagement, and objective strategy understanding.

6. WORKER UNDERSTANDING of OPERATIONS STRATEGY

The focus of our research is worker operations strategy understanding, and we were able to assess both
subjective and objective understanding at the individual level. As showed by the SEM and subsequent
regression analyses, objective (resp., subjective) understanding does (resp., does not) appear to have a
significant effect on continuous improvement.

Recall that, at the individual level, a gap in understanding is likely at any company; Figure 8 shows the gap
at the plant. We use the collected data to conclude that two losses (Loss 1 and Loss 2) could reduce the
effectiveness of strategy deployment in the plant (Figure 9).

If we treat our Likert scale as an interval type and compare the summated subjective understanding score
to the objective understanding score, then one could argue that the output is only about 35% of the input.
In other words: frontline employees appear to have internalized, on average, barely more than a third of
the knowledge that management expects of them. It follows that these workers lack nearly two thirds of the
“raw material” needed to generate Kaizens. Considering that the plant has already won awards for
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productivity, these results underscore just how great is the potential of hidden productivity in the country’s
industries.

So far we have shown (i) that it is the objective understanding of operations strategy that matters for
productivity in operations and (ii) that workers have an inflated view of their understanding. The latter finding
supports Dunning et al.’s (2004) assertion that faulty self-assessments are widespread and that people
tend to overestimate their abilities; it also echoes the previously cited work of Zukswert et al. (2019), who
finds that students generally overestimate their understanding of specialized terminology. A similar study
is that of Bloom et al. (2012), who report that 79% of more than 8,000 firms in 20 countries self-assessed
their management practices as above average — which, of course, is mathematically impossible. Bloom
and colleagues found no correlation between these self-assessments and their own objective evaluations.

Gap of
Understanding

Figure 8. Workers’ Operations Strategy Understanding (n =217, assessed on a Likert scale of 7)

ﬂ Input

Management
‘ ' level
@ Worker level
Objective Worker level

ﬂ Output

Figure 9. Erosion of operations strategy understanding
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The output of a cascading process largely relates to what portion of employees’ strategy knowledge is
relevant for continuous improvement. It is probably fair to say that all available knowledge beyond the core
strategy knowledge is of little use to Kaizens. Although output can indicate the plantwide effectiveness of
strategy cascading, its shortcoming is that output says nothing about the distribution of understanding in
the workforce. So even when the output from two different teams or business units is the same, the
respective workforce’s distribution across different clusters of operations strategy understanding may be
quite different. Hence we cannot rely on output alone when waging the “battle for strategy understanding”.
Output can measure the intensity of understanding and can suggest how deeply strategy knowledge is
embedded in the average employee’s mind, but it offers no clue as to how widespread such knowledge is
in the minds of the workforce. Figure 10 plots the range of strategy understanding at the plant of this study
and also the distribution of understanding among its workers. For subjective understanding (SU), we took
the arithmetic average of all four questions that informed our construct of subjective strategy understanding.
If s < SU < s+1, then subjective understanding was considered to be s (1 <s <7).

7 T
50%

T —
6 T = Subjective Understanding =
5 J = Objective Understanding =
4 4 8 4,25 %
X ° 26% -
: § % 18% %
? = 14% = =
1 E E S —

= 1= 2% =

° = —= ==

1 1 2 3 4 5 5 ,

Figure 10. Range and distribution of understanding

As can be seen from both graphs in this figure, there is a discrepancy between the distribution of employees’
self-assessments (blue) and that of the team leaders (green): the former is strongly left-skewed while the
latter is moderately right-skewed. More precisely, even the upper quartile value of objective assessments
(4) is less than the minimum subjective assessments (4.25, excluding outliers). This discrepancy
corresponds to Loss 2, or the gap between what one thinks one knows and what one actually knows. The
knowledge gap consists of this loss together with Loss 1, or the gap between complete knowledge and the
knowledge one thinks one has acquired. The presence of these gaps suggests that the plant suffers from
a human-related productivity loss, possibly due to poor communication. Therefore, objective understanding
— and thus manufacturing productivity — can still be improved. So that operations managers will have
additional weapons in this battle, we developed two metrics for them to consider (Table 10).

Table 10. Mathematics of operations strategy understanding

Metric Formula Value Definition

Prevalence of Equation1  24% The ratio of the workforce that has an adequate level of
Objective Strategy objective strategy understanding (the “core group”) to the
Understanding total workforce

(POSU)

Accuracy of Equation2  27% The ratio of employees in the clusters that “know
Strategy Cascading themselves” to the total workforce

(ASC)

Notes: Cluster A, Best in Class (n=53 datapoints); Cluster B, Misinformed (n=0); Cluster C, Self-Aware (n=6); Cluster D, Misguided
(n=115). The difference between X = 217 and the clusters’ total corresponds to the sum of OSU = 4 (n=38) and SSU = 4 (n=5). The
ASC would include datapoints for which OSU = SSU = 4, except that our data set contains no such datapoint.

(A+B)

B 1)
N @
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The first metric, the prevalence of objective strategy understanding (POSU), is defined as the percentage
of employees who can (irrespective of their self-assessment) adequately explain the operations strategy.
At the plant, this core group amounts to 24% of the workforce. Kaplan and Norton (2005) claim that, on
average, 95% of a company’s employees are unaware of (or do not understand) its strategy; by that
standard, the plant of this study is a model case. The second metric we propose concerns the accuracy of
strategy cascading, where by “accuracy” we mean consistency between perceived and actual knowledge
at the individual level. These cases are captured in Figure 2’s “self-aware” and “best in class” clusters (i.e.,
those populated by knowledgeably self-aware individuals). The value for the plant on this metric is 27%,
which means that almost three of every four employees in this study — with the “misguided” cluster being
by far the most represented — exhibit knowledge asymmetry with regard to strategy: they think they know
either more than or less than they actually do.

7. CONCLUSION and DISCUSSION

The aim of this study was to improve our understanding of the antecedents of bottom-up operations strategy
formation — namely, of continuous improvement activities in manufacturing and with particular consideration
given to operations strategy understanding. Drawing on the well-known MOA framework, we used both
structural equation modeling and multiple regression to gain insights.

7.1. Implications for Research

This study contributes to the literature in a number of ways. First, we adopt Blumberg and Pringle’s (1982)
MOA framework to treat autonomy, supervisor support, and an employee suggestion system as
opportunities that are provided top-down (i.e., by management). Both the SEM and multiple regression
results indicated that all three factors contributed to the formation of a bottom-up operations strategy. To
be precise, supervisor support makes both a direct and an indirect contribution to employee performance,
and the other two have an indirect influence on it. This result contrasts with the findings of some other
studies. For example, Scholz et al. (2021: 21) found a direct positive relationship between an “opportunity”,
namely structured idea management processes in their case, which respectively correspond to employee
suggestion system in our setting, and behavior supporting strategy formation which is their measure of
performance as a counterpart to our measure of continuous improvement ideas, i.e., kaizens. We also
found that “ability”, i.e., objective strategy understanding, is positively correlated with performance, i.e.,
kaizens. However, as contrary to us, Knies and Leisink (2014) found a negative effect of employees’ “ability”
on performance, i.e., extra-role behavior. In this regard, our results should be interpreted with caution. On
the other hand, it is also noteworthy to mention that, in terms of the interrelationships between MOA
variables, Knies and Leisink (2014) came to the same conclusion as we did, in the sense that individual
employee characteristics (i.e., ability and motivation) have a direct effect on performance, while job
characteristics (i.e., autonomy) have an indirect effect on it through motivation.

Second, we documented a discrepancy between objective and subjective strategy understanding at the
employee level. In particular, employees overestimate their knowledge of strategy; this finding is in
accordance with claims from previous work (Bjork, 1999) that people frequently mis-assess their own
competencies. Third, we showed that objective strategy understanding is positively associated with
continuous improvement activities, although the same cannot be said for subjective strategy understanding.
Thus objective but not subjective strategy understanding seems to be decisive for efficiency gains. Here
we refer back to Scholz et al. (2021: 21), who have not had objective strategy understanding in their model
but, in contrast to us, reported a significant positive link between perceived strategy alignment, i.e.,
subjective strategy understanding, and behavior supporting strategy formation, i.e., kaizen performance.
Fourth, as regards to the main antecedent of strategy understanding, supervisor support turned out to be
the major driver of both objective and subjective strategy understanding. A suggestion scheme does not
help employees understand strategy, but it does make them believe that they do. There are grounds for
arguing that autonomy does nothing to help employees understand strategy, either objectively or
subjectively. Overall, the most reliable — indeed, the only — mechanism for ensuring strategy understanding
is support from the supervisor.

This paper’s fifth contribution is to show that employee engagement is affected by all three of our model’'s
exogenous constructs: supervisor support, employee suggestion system, and autonomy. The standard
coefficients indicate that, regardless of whether subjective or objective strategy understanding is being
considered, employee engagement is clearly most affected by employee suggestion system; supervisor
support is not as influential, and autonomy is even less so. However, as a relatively contrasting example,
in their research based on MOA model Beltran-Martin and Bou-Llusar (2018) found that motivation is not
only driven by opportunities but also abilities. Referring to social exchange perspective (Blau, 1964: 91),
the authors note that employees may view the opportunities they are given as a signal from management
that it cares about them, and therefore may feel compelled to reciprocate by making greater efforts, i.e.,
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higher engagement. This argument could also apply to this study. Incidentally, engagement is the only
construct in this study with which autonomy is significantly associated.

Sixth, we established that — regardless of the estimators used and the method of analysis — no statistically
significant relationship exists between autonomy and strategy understanding (either subjective or objective)
or between autonomy and incremental innovation (i.e., H4 and H5 were not supported). Surprisingly,
autonomy proved beneficial only for employee engagement and contributed neither to strategy
understanding nor to Kaizen performance. This contrasts with Scholz et al. (2021: 21) who found a
significantly positive relationship between autonomy and perceived strategic alignment which corresponds
to the subjective strategy understanding in our setting. In our opinion, this unexpected result might be
related to Turkish culture. Aycan et al. (2014: 49) point out that it is questionable whether the job
characteristics of the Job Characteristic Model (Hackman and Oldham, 1975) are effective in increasing
motivation and satisfaction to the same extent in all cultural contexts. So, contrary to the original theory,
“enhanced” jobs did not yield the same positive effects on motivation and business outcomes across
cultures (Aycan et al., 2014: 49). Our results exemplify the business outcome aspect of that claim. The
authors argue that managers in fatalistic cultures refrain from providing enriched jobs, e.g., with autonomy,
as they assume that the nature of employees is constant and cannot be changed. Managers in collectivistic
cultures, on the other hand, use job enrichment because they view it as their obligation to employees (Aycan
et al., 2014: 49). According to INSEAD (2021: 263), the survey question “In your country, to what extent
does senior management delegate authority to subordinates?” was answered with an average response of
4.37 [1 = not at all; 7 = to a great extent] in Turkiye, ranking 65 out of 134 countries (Denmark ranked 15t
with 6.02, Chad ranked 134™ with 2.81). In addition, Robert et al. (2000) found that culture moderates the
relationship between autonomy and job satisfaction — something very similar to engagement. In a study of
the relationship between societal culture dimensions and HRM practices, the strongest association was
found in the function of “internal communication” (Papalexandris and Panayotopoulou, 2004) — which is
necessarily a prerequisite for objective strategy understanding, which in turn is at the core of incremental
innovation — as we have shown in this study.

Finally, our regression model results reveal that the lines themselves also matter. All else equal, an
employee working on a favorable line (i.e., one conducive to innovation) can be expected to generate more
Kaizens than an employee working on a neutral or unfavorable line. Hence we conclude that stations at
which processes are relatively sophisticated and fluid (as in the case, e.g., of new furniture design) offer
more opportunities for improvement than those with straightforward processes — such as simply putting
nuts and bolts into a plastic bag, which is the primary task on the bagging line.

7.2. Implications for Managers

The research presented here suggests that leaders who seek a workforce that generates Kaizens should
focus on seven core areas. First, employees cannot deliver Kaizens without an objective strategy
understanding; subjective understandings are insufficient. We have shown that employees overestimate
their level of understanding, which inevitably leads to an understanding gap. This gap is a hidden enemy
of the firm’s bottom line, and we believe that it should be considered a distinct form of “waste” in Lean
Management. At best, it leaves some potential for improvement untapped; at worst, it hinders overall
execution because employees may be rowing the boat in different (perhaps even opposite) directions.
Hence management should address the causes of any understanding gap and strive to minimize it, which
means that objective understanding must be as high as possible. Our findings suggest that neither job
autonomy nor employee suggestion scheme leads to objective understanding — instead, it is supervisor
support that brings this understanding to life. It follows that persistent communication and explanation by
team leaders, especially during periods in which strategy may need to change frequently, is extremely
important. To ensure that these communication efforts bear fruit, strategy understanding should be regularly
monitored at the employee level with the goal that all employees become of the “best in class” type
(Figure 2). The two metrics discussed in Section 6 can factor into the performance appraisal criteria of team
leaders. Management might even consider making all leader ratings public throughout the facility, thereby
encouraging leaders to support their teams even more (i.e., inducing constructive competition among
leaders). In addition, the distribution of workforce across the clusters of understanding (Figure 2) should be
a regular agenda item at board meetings. All in all, our method serves as a tool for managers to measure
and manage communication losses, which silently eat up profits.

Second, employee engagement is another contributor to productivity. It is therefore crucial for managers to
have engaged employees. Our research confirms that the three hypothesized factors — supervisor support,
autonomy, and an employee suggestion system — all play a role in employee engagement. According to
the structural model’s standardized coefficients and p-values, a suggestion system emerges as the
strongest driver of engagement. Although it does not directly lead to Kaizens, it increases productivity
indirectly through employee engagement. Managers should therefore view a suggestion system not as a
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cost but rather as an investment in the company’s future. The third area worth highlighting is supervisor
support, which played the leading role among the three opportunities provided top-down by management.
Such support contributes to bottom-up strategy formation not only directly but also indirectly (through
objective strategy understanding and employee engagement). Hence managers should ensure that the
support provided by team leaders is always maximized. Toward that end, subordinates’ ratings of perceived
supervisor support could be included as a criterion in the team leaders’ performance appraisal system; the
ratings could also be disclosed, which might spur team leaders to give their subordinates even more
support. Fourth, the regression analysis revealed that the line in which an employee works will affect the
number of individual Kaizens that worker generates. Thus managers should be aware that a worker with a
high number of Kaizens need not be a better employee than some other worker with fewer Kaizens, since
the difference could be due to the line’s favorability for innovation. For this reason, expecting all employees
to deliver the same number of Kaizens (the plant’s current practice) is probably not the best approach.
Adjusting the target number of individual Kaizens by line would be more appropriate and so might contribute
to perceived fairness at the plant.

The fifth area that merits close attention concerns the distribution of individual Kaizens. In this case, the
machine maintenance department has the highest number of individual Kaizens per employee. For a plant
where Total Productive Maintenance (TPM) is implemented, as it is at the plant of this study, we argue that
the higher the number of suggestions from the maintenance department, the less developed the TPM
activities — that is, the higher the potential for improvement in the name of autonomous maintenance.
Therefore, plant managers should keep an eye on the share of suggestions from maintenance in the total
suggestion pool. To prevent the dominance of maintenance, or (more generally) to achieve a more
balanced distribution of Kaizens in the plant, managers could introduce an internal limit such that the
number of suggestions from maintenance cannot exceed a stipulated percentage of all suggestions. The
advantages of this approach are improving the management of Kaizen concentration risk, promoting a more
effective use of TPM, and developing more leaders distributed across the facility. Sixth, the regression
result shows that none of our four control variables (age, seniority, duration, competence) plays a
meaningful role in the productivity game. We therefore caution managers against falling prey to status-
related misconceptions, such as that older employees are less Kaizen-savvy than younger ones, or that
employees with more “competency points” will produce more process innovations than their colleagues
with fewer points. In sum, the four characteristics for which we controlled are not predictive of incremental
innovation, in contrast to objective strategy understanding, employee engagement, and supervisor support.

Seventh, management must bear in mind that strategy deployment tools are not necessarily efficient
communicators. Given the plant management’s reported use of strategy cascading tools (e.g., Hoshin
Kanri), our findings suggest that employing such tools cannot reasonably be supposed to guarantee an
adequate strategy understanding. We recommend, at the least, that managers involve team leaders in the
strategy development process. With respect to Loss 1 (cf. Figure 9), that approach could reduce the erosion
of understanding and thus improve the quality of strategy understanding at the employee level (the “output”
in that figure). Finally, it is almost certain that adaptations to strategy will become more frequent over time,
given, for example, ever-increasing competition and the current ramifications of the Green Revolution, i.e.,
the carbon border adjustment mechanism. Each round of adaptation requires a comprehensive
understanding at the individual level, usually from the ground up. As organizations navigate a post-
pandemic world where much of the work is done in a distributed or “gig” way, workers’ objective
understanding of strategy will become more critical — and a greater differentiator — than ever.

7.3. Limitations and Avenues for Future Research

Like most studies, ours has some limitations that nonetheless point to avenues for future research. Our
setting is a good case for multilevel SEM, with team leaders representing one level and workers another.
Yet because the number of workers per team leader was statistically insufficient, we could not undertake
multilevel modeling (i.e., account for fixed effects) with SEM — although we were able to do so with multiple
regression. In future studies with a large number of workers, the multilevel approach could also be
integrated with SEM. In our model, the dependent variable is the individual Kaizen performance of frontline
employees. There are three types of Kaizens in the plant: Kobetsu, individual, and group. Kobetsu Kaizens
are initiated solely by management and so do not involve voluntary actions on the part of employees; thus
voluntary performance is the sum of individual and group Kaizens. However, we could not reliably determine
how much an individual employee contributes to a group Kaizen activity; hence we did not include group
Kaizens and considered only individual Kaizen performance. Voluntary performance also includes
individual Kaizens that are ultimately not submitted to the suggestion system, but this behavior could not
be incorporated into the analysis because no such data are kept at the plant. Future research should
consider both aspects, if possible. Line fixed effects are an essential input for our regression analysis. When
we interviewed the workers, some stated that there were no (or very few) opportunities for Kaizen on their
lines. This state of affairs was usually attributed to the task being simple and routine, such as putting screws
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and bolts into a small plastic bag. We therefore augmented the analysis by accounting for the lines’
favorability, or systemic appropriateness. In classifying the lines according to their favorability, we relied on
the information provided by the lean office director.

Given that industrial excellence requires organizational alignment, future research could examine strategy
understanding beyond the shop floor level. For that purpose, it would be worth exploring the role that
operations strategy understanding plays in the effectiveness of support and other primary activities of the
value chain. Looking at the supplier side could yield some interesting results. As operations and finance
are closely linked, the impact of strategy understanding on some key financial metrics (e.g., return on
investment) should also be investigated. The same is true for companies that operate many business units
around the world, as is the case with some Turkish conglomerates. For example, even if autonomy seems
to be a minor factor for the employees of a business unit in Turkiye, it can be an indispensable factor for
the employees of a subsidiary of the same business unit abroad. Examining the productivity factors of a
particular company in different cultures should provide useful insights into the motivation of local employees
and the development of managers worldwide. Finally, since many managers rely on technology to increase
productivity, it follows that we need to do more research to examine how human capital compares to
technology — and the relative importance of both in increasing productivity.
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DMAIC Cycle for the New Product Launch Process: FMEA and DOE Applications
for Built-in Oven

Ezgi Aktar Demirtas! (=, Gamze Yetimler Kostur? ¢, Mehmet Erol Kara?!

ABSTRACT

Objective: Six Sigma-SS and the DMAIC-Define, Measure, Analyze, Improve, Control cycle are employed
to enhance the success of the launch of a new built-in oven with a digital panel.

Method: Following the define and measure phases, to identify and eliminate potential failures, Failure Mode
and Effect Analysis-FMEA is conducted and control plans were composed during the analyse phase. In the
improvement phase, the Risk Priority Numbers-RPNs obtained through FMEA and recommendations were
listed. Using Design of Experiments-DOE, the lifespan of bulbs in ovens was maintained at the target value
while reducing procurement costs. In the control phase, the results of validation experiments and the gains
were reported.

Findings: After reporting the RPNs related to high-risk failure modes and providing improvement
recommendations, DOE and Analysis of Variance were employed to determine which type of oven and
brand of bulb could be used. If implemented, the expected annual savings are approximately 20,000 Euros.
Originality: This article focuses on an integrated approach for a product that is set for a new launch. It
aims to improve design and production processes using the SS while also targeting cost reduction in
procurement processes. To the best of our knowledge, no similar study has been encountered in the
literature.

Keywords: Six Sigma, Built-in Oven, Design of Experiment, Failure Mode and Effect Analysis.

JEL Codes: C12, C19, M11, M21.

Yeni Bir Ankastre Firini Devreye Alma Siirecinde TOAIK Déngiisii: HTEA ve DT
Uygulamalari

OZET

Amag: Alti Sigma Metodolojisi ve TOAIK-Tanimla, Olg, Analiz Et, lyilestir, Kontrol Et dénglst ile ilk kez
piyasaya sunulacak olan dijital panelli ankastre bir firin lansmaninin basarisini artirmak hedeflenmistir.
Yontem: Tanimlama ve 6lgme asamasini takip eden analiz asamasinda Hata Tiri ve Etki Analizi-HTEA
ile muhtemel hata kaynaklari belirlenip elimine edilmeye c¢alisiimis, kontrol planlari olusturulmustur.
iyilestirme agamasinda, HTEA ile elde edilen Risk Oncelik Sayilari (ROS) ve iyilestirme 6nerileri
listelenmistir. Deney Tasarimi (DT) ile ankastre firinlarda kullanilan ampul émrini hedef degerde tutarak
satin alma maliyetlerini distirmek amaglanmistir. Kontrol asamasinda dogrulama deneylerinin sonuglari ile
elde edilen kazanglar raporlanmistir.

Bulgular: Yiksek riskli hata tiirlerine iliskin ROS ve iyilestirme dnerileri raporlandiktan sonra DT ve Varyans
Analizi ile hangi firin tipinde hangi marka amplin kullanilabilecegi tespit edilmistir. Uygulamaya gegilmesi
halinde beklenen yillik kazang yaklasik 20.000 Euro civarindadir.

Ozgiinliik: Bu makale; heniiz seri iiretime gegcmemis ve yeni devreye alinacak olan bir iriin igin, Alti Sigma
yaklagsimi ile tasarim ve Uretim slreclerini iyilestirirken, satin alma sireclerinde de maliyeti azaltmayi
hedefleyen butlnlesik bir yaklagima odaklanmaktadir. Bilindigi kadariyla literatirde benzer calismaya
rastlanmamistir.

Anahtar Kelimeler: Alti Sigma, Ankastre Firin, Deney Tasarimi, Hata Tuaru ve Etki Analizi.
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1. INTRODUCTION

SS is a problem-solving and quality improvement philosophy that can be applied in various industries. The
DMAIC cycle is a structured problem-solving approach widely used in SS methodology (Antony and
Banuelas, 2002; Girmanova et al., 2017). This methodology aims to identify waste, eliminate defects, and
increase customer satisfaction.

The phases of DMAIC are systematically connected and continuously monitor the process according to the
Deming PDCA (plan-do-check-act) cycle. Through these phases, the process is defined in detail, data is
gathered, causes of defects are analyzed, and solutions are processed, tested, and implemented (Cheng
and Kuan, 2012; Matthew, 2011; Singh et al., 2017; Smetkowska and Mrugalska, 2018).

The five steps of DMAIC are summarized below (Ahmad et al., 2018; Monica and Beata, 2018;
Karamustafaoglu and Sontay, 2018: 224):

Define- the problem is defined based on the voice of the customer (VOC) and what is critical to quality
(CTQ). The problem statement is developed, and the goals for improvement are established. Measure-data
is collected to understand the current state of the process. The process is mapped out, and key metrics are
identified and measured. Analyze-potential root causes of the problem are identified through data analysis.
The vital few causes are determined, and possible solutions are generated. Improve-solutions are tested
to eliminate the root causes of the problem. The best solution is selected and implemented, and the process
is improved. Control-the improved process is verified and validated to ensure that it is stable and meets the
desired quality standards. Standard procedures are established, and continuous monitoring is performed
to ensure that the process remains in control.

This paper proposes a step-by-step DMAIC procedure for a new product (digital-display built-in oven)
launch process. Various basic and advanced tools and techniques were used to improve performance and
product quality. In the Define phase of the project, workflow was utilized to visually represent the steps of
a process. After analyzing the production process in detail, the problem has been described and the defects
have been identified. In the Measurement phase, potential failure modes were identified, and decisions
were made on what the severity (S), occurrence (O), and detection (D) values would be. RPN is determined
by these three risk parameters (Kaoudom et al., 2019). RPNs were utilized to determine the most critical
failures in this phase. In the analyze phase, tools such as Pareto, fishbone and why-why analysis were
used to detect root causes and identify the necessary actions for preventing those failures. In the Improve
phase, corrective actions were recommended and the RPNs were recalculated for comparison. DOE was
also used to optimize the life span of bulbs and identify the factors that had the greatest impact on lifespan.
General Linear Model-GLM and regression models were utilized to analyze and understand the relationship
between variables. In the Control phase, control plans were created to monitor improvements and ensure
standardization. The validation experiments of DOE studies are also examined in this phase.

Although SS methodologies have been commonly applied in the household appliances industry, this paper
involved specific design considerations, manufacturing processes, and quality control measures that were
tailored to a new built-in oven with a digital display. The goal is to eliminate or reduce failure modes causing
poor product quality, reduce procurement costs, meet customer expectations, and improve product quality.
All of these objectives are closely associated with the concept of productivity. Therefore, the SS
methodology has been chosen for improvement efforts in this firm. The study proposes an integrated
approach aimed at improving design and production processes, concurrently focusing on reducing costs in
procurement processes through supplier evaluations.

The sections in the study were organized as follows: Introduction provides an overview of the study's
purpose and objectives. The second part of the study provides information about the DMAIC cycle and
reviews existing literature and research relevant to the topic. Section three (a case for digital-display built-
in oven) describes the research design, data collection methods, and analysis techniques employed in the
study. It presents the findings of the study, including data analysis and interpretation. Conclusion
summarizes the key findings and their implications of the study.

2. THEORETICAL BACKGROUND AND LITERATURE REVIEW

As mentioned before, SS methodology focuses on reducing waste and variability in manufacturing
processes, which can lead to improved quality, increased productivity, and reduced costs. The DMAIC
cycle is a key aspect of SS, which is used to identify and solve problems. Each stage of the SS methodology
is supported by a range of corresponding tools and techniques, including statistical process control and
DOE. By leveraging these techniques, practitioners have a diverse set of tools at their disposal to improve
critical processes and drive improvements in quality and efficiency (Pepper and Spedding, 2010). SS
techniques include basic tools-histograms, Pareto, fishbone and control charts, and advanced tools- DOE,
Taguchi, Response Surface Methodology (RSM) and multiple regression analysis (Uluskan, 2016).
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DMAIC is a widely used process improvement methodology in the manufacturing sector, and has been
applied in various industries to address a range of problems including household appliances (Atmaca and
Grines, 2013; Uluskan, 2019; Uluskan and Oda, 2020; Yetimler, 2018), food (Banuelas et al., 2005), textile
(Ajmera et. al, 2017; Demirtas et al., 2022; Lingam et al., 2015; Mukhopadhyay and Ray, 2006; Prasad et
al., 2020;), automotive (Gijo et al., 2014; Kaoudom et al., 2019; Kaushik et al., 2012; Kumar et al, 2007;
Pugna et al., 2016), and the others (Antony et al., 2008; Cheng and Kuan, 2012; Costa et al., 2019; Ehie
and Sheu, 2005; Natarajan et al., 2013; Sokovic et al., 2005; Sontay and Karamustafaoglu, 2017; Prabu et
al., 2013; Putri et al., 2018).

Experimental design strategies such as RSM, Taguchi or DOE play an important role for the improve phase
of the SS projects. DOE is a highly effective technique for identifying the most important variables (factors)
that impact process output, and determining their corresponding levels for optimal performance (Antony,
2002; Goh, 2002; Uluskan, 2019). In essence, DOE is a systematic approach to understanding the
relationships between the various factors that can influence a process output (Ryan, 2005).

In the following studies, SS projects were carried out with RSM, Taguchi or DOE:

Kumaravadivel and Natarajan (2013) proposed DMAIC with RSM to minimize defects in sand-casting
processes, resulting in optimized casting parameters and reduced rejection rates. The DMAIC methodology
has been applied in a study focused on eliminating defects in the spray-painting process (Srinivasan et al.,
2014). They used Taguchi robust design, ANOVA and multivariate regression to identify optimal conditions
in the pretreatment process (Uluskan, 2019). used statistical process control techniques (Gage R&R,
pareto, fishbone, SIPOC diagrams, control charts and process capability analysis) and DOE in improve
phase for the electrostatic powder coating process.

FMEA is used for identifying and eliminating potential failures of a product or process. FMEA is typically
used during the design phase of a product or process, but it can also be used in the measurement and
improvement stages of the DMAIC cycle. Kaoudom et al. (2019), Lingam et. al. (2015), Pugna et al. (2016),
Putri et al. (2018) have used FMEA in DMAIC cycle.

Additionally, the effectiveness of several Lean SS methodologies and quality tools such as value stream
map (VSM) and systematic layout planning, flow mapping (Lingam et al., 2015; Nagi and Altarazi, 2017;
Prasad et al., 2020), SIPOC diagram, Measurement System Analysis-Gage R&R, Process Capability
Analysis, Cause-Effect diagrams, Hypothesis tests, Control Charts (Kaushik et al., 2012; Kumar et al,
2007), 5S, Kanban, Kaizen, Poka-Yoke (Demirtas et al., 2022; Prasad et al., 2020; Saleeshya et al., 2012)
SMED (Utkun and Guner, 2012) and TPM (Ahmad et al., 2018) within the DMAIC methodology framework,
were explored for improving the quality.

As different from other researchers, our paper focuses on an integrated approach, aiming to enhance
design and production processes through the SS methodology, with a concurrent focus on reducing costs
in procurement processes. To our knowledge, there is no equivalent study found in the existing literature.

3. A CASE FOR DIGITAL-DISPLAY BUILT-IN OVEN

This section provides a comprehensive overview of the research design, data collection methods, and
analysis techniques used throughout the investigation. The section also presents the study's findings,
encompassing the data analysis process and its corresponding interpretation.

3.1. Define Phase

This article describes improvement efforts using the DMAIC cycle for a new built-in oven that is currently in
the commissioning process. To address potential failures and risks in the touchscreen display on the oven
door and other critical components before transitioning to mass production, a study has been initiated. The
improvement studies were conducted by a team of five engineers, including machine, industrial, and
materials engineers, working in the R&D laboratory, quality, and production departments. After analyzing
the workflow in detail, FMEA and DOE studies have been started at measure and improve phases. The
goal of FMEA is to reduce design changes before mass production and to prevent high scrap rates. DOE
studies have also been carried out to ensure that the bulbs used in built-in ovens are low-cost and long-
lasting.

The company operates in the durable consumer goods industry. It manufactures, sells, markets, exports,
and provides after-sales services for washing machines, dishwashers, dryers, refrigerators, freezers,
cookers, full-size and built-in ovens. 90% of the products are exported, and 10% are used in the domestic
market.

The manufacturing process of the built-in oven begins with the storage of sheet metal in the warehouse
(Figure 1). The raw materials are then transferred to the production line, where computer numerical control
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(CNC) metal-forming presses are used to shape the cavity frame. These presses allow for easy bending of
the sheet metal or plate with the help of simple fixtures. After spot welding, the metal surface points are
joined together. Subsequently, the oven cavities are loaded onto hangers to undergo the enameling
process. During enameling, one or more layers of enamel are applied to the pre-prepared cavity. Following
that, the cavities are subjected to firing at a temperature ranging from 780°C to 850°C, allowing the enamel
to securely adhere to the surface through the application of heat (as shown in Figure 2). Subsequently, the
cavities, now coated with enamel, are transported to the assembly area using hangers. Simultaneously,
the spalla pieces are affixed and secured to the door glass using an adhesive. Once the adhesive has
dried, the door glasses are transported to the assembly area. Additionally, panels obtained from external
suppliers are also transferred to the assembly area.

The assembly line is initiated with the control of cavity enamel. Subsequently, nuts are installed for interior
rack assembly, and door glass hinges are placed. These steps are followed by resistor assembly, motor
fan insulation and assembly, and fan blade assembly. Next, the rear resistor and rear resistor protection
sheet are assembled. Afterwards, the cavity is covered with an insulation sheet. Once the oven chassis
base is assembled, the right and left chassis parts are joined together. Finally, the fan cover and thermostat
bulb holder are assembled. Before the panel assembly, a quality check is conducted on the digital screen
and cables. Once verified, the cables are installed, and the digital screen is securely fixed in place using
silicone sealant. Following that, the light bulbs and panel are assembled, and labels are attached for
identification and information purposes. After the assembly of the inner racks, the oven tray is checked and
placed in position. Then, the thermostat switch is inspected and installed. Once the ventilation plate,
temperature limiter, and cooling fan are assembled, the top chassis is secured to the sides by screwing,
thus closing the body. Then, the oven door is assembled, and the inner glass is installed, if necessary,
followed by the installation of the gasket. The gap between the glass and panel is checked and adjusted
as needed. After the barcoding process, electrical and panel tests are conducted. The oven is wrapped
with protective foam and packaged before being transferred to the warehouse for storage and shipment.

Nuts are assembled The motor fan is
_ X Door glass hinges are ) The fan blade is
into the cavity to X insulated and .
) installed. installed.
install the rack. assembled.

— — — —
Upper and lower 4 i )
o Dan cover is Thermostat bulb Cable contral is Cable harness is
assembled. holder is assembled. performed. connected.
assembled.
— — — —
Labels are affixed. Left fnﬁer wire rack nght‘ lrlmer wire rack Tray Fontrol is Oven tray is placed.
is installed. is installed. carried out.
— — — —
Cooling fan is Top chassis is screwed Bio=ctivelband Is e Qwven door is
. . . attached to the Fan cable is installed.
installed. to side chassis. assembled.
back cover.
— — — —

Gap between door
glass and panel is
checked.

Figure 1. Workflow of built-in oven (adopted from Yetimler, 2018)
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» Hanging the Oven Cavity Enamelling the Oven
on The Hanger Cavity

¥
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Truck
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Figure 2. Workflow of cavity (adopted from Yetimler, 2018)

3.2. Measure Phase

Since the digital display built-in oven is still in the commissioning phase, FMEA studies were carried out
during pilot production. Possible failure modes, effects and causes of failures are determined. Severity,
probability, and detection scores for the failures were calculated. High risk failure modes and RPNs of the
failure modes have been listen in Table 1.

Table 1. Failure Modes and Risk Priority Numbers

Code Failure Modes RPN
F1 Long cable harness 315
F2 Failure to data cable enclosure 315
F3 Improper fixing of the door handle 245
F5 Failure to install the door front frame properly 245
F6 Improper assembly of sheet metal 225
F7 Failure to install the filter properly 189
F8 Visual defects on the touchscreen 175
F9 Failure to mainboard 175
F10 Damage to the inner glass 147
F11 Damage to the monitor during the spalla fixing process 147
F12 Damage to the monitor and its parts mounted on the door group 147
F13 Failure to hinges 135
F14  Enamel problems in cavity 105
F15  Failure to mount the monitor protector to the door group properly 105
F16  Failure to data cable 105

After determining RPNs, measurement and analyses were conducted using basic quality tools for the
identified high-risk failures. These efforts were sampled for the cavity enameling process in this paper.
Defective cavities received from the enameling cannot be used in the assembly line and are scrapped. This
leads to loss of time, labor, and increased costs. In order to reduce the number of defective cavities, the
process has been thoroughly examined. Data has been collected for one month on the cavities that are
scrapped after enameling, and a Pareto analysis has been conducted (Figure 3).

As seen from the Pareto diagram, the most significant cause leading to scrap is impact, accounting for
78.1% of the total. Out of the 919 scrapped cavity, 718 are due to impact-related issues. Following that,
enamel buildup accounts for 7.7%, high enamel thickness for 7.3%, enamel burn for 2.4%, and other
reasons for 4.5% of the total scraps.
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Pareto Diagram for the Scraped Cavities
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Figure 3. Pareto Diagram for the scraped cavities

The impact and buildup issues have been further examined in detail using a Cause-and-Effect diagram
(Figure 4). This diagram, also known as a Fishbone or Ishikawa diagram, helps identify the root causes
contributing to the observed problems. By understanding the underlying factors causing impacts and
buildup, proper actions can be taken to mitigate these issues and reduce the number of scraps. Suggestions
for the impact and buildup problem are given in the following section.

Cause and Effect Diagram for Impact and Buildup Problems

« Enameled product with broken nails o Impact of enamel during transport
falling Into the oven o Impact of the enamel surface during stacking

« The pallet is not suitable for the o Falling of the enameled product

product «  Impact of the enamel while suspending | |Mpact
And

e Repair and maintenance Buildup
frequency

» Uneven ground conditions

o Gunoverspray
« Insufficient intermediate stock
space

Ewionment]  [Method] Viachine)

Accumulation atfirst station

Figure 4. Cause-Effect Diagram for impact and buildup problems

3.3. Improve Phase

This phase contains FMEA and DOE studies. Actions have been taken for high-risk failures, which are
identified based on their RPN scores. The corrective actions and the revised RPNs thereafter are listed in
the improve phase (Table 2).

Furthermore, based on the revised FMEA forms for processes with high RPN values and planned
improvement studies, control plans have been developed (please see Yetimler, 2018). For one of the
processes with a high RPN value, which is the enameling of the oven cavity, quality tools have been utilized
to target the reduction of scrap rates. The analysis of cause-effect diagram has revealed the following
actions contributing to the improvement efforts:

e To prevent the cavities from falling into the furnace during enameling, operators have been informed and
warning signs have been added to the panels, emphasizing the need for careful handling while hanging
the cavities on the furnace hooks.
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¢ Uneven floor conditions have been identified as a cause of cavities receiving impacts during transportation.
It has been determined that floor improvement work is necessary to address this issue.

¢ Insufficient storage space leads to storing the cavities in proximity, increasing the chance of collision during
transportation. It has been recognized that a new storage area is required to avoid collision.

e Itis recommended to use a suitable rack for storing the cavities while they are waiting to be transferred
from the enameling to the assembly line.

e Excessive enamel spraying from the gun results in buildup defects. To address this issue, operators have
been trained for application. They also informed to perform more frequent and meticulous maintenance
and repair of the enamel gun.

e The cavities can also receive impacts during the transportation and stacking after the enameling process,
due to factors such as falling or collisions. Therefore, improvement suggestions have been provided for
the transportation method. Prior to the improvements, stacking was done on wooden pallets, and
transportation was carried out using these pallets. However, the wooden pallet can cause impacts during
stacking and transportation. To prevent impacts resulting from contact between the cavities or external
sources, a more protective transportation vehicle has been recommended.

¢ Inthe recommended cart, the cavities will be surrounded by vertical profile material to protect them from
external impacts. For ease of use, the top part of the profile will have detachable slats. Additionally, the
bottom part of the cart will be designed to protect the front frame of the cavities from external impacts while
also providing a convenient placement for the cavities. Furthermore, considering the possibility of impacts
during stacking, it has been observed that the inner surfaces of the transportation vehicle should be
covered with a soft material.

e The use of heat-resistant material, such as polyamide, is recommended for the transportation carts
considering that the cavities are placed on the carts at an average temperature of 80°C after coming out
of the 800°C furnace. Polyamide is known for its excellent heat resistance and durability, making it suitable
for this application.

e By considering the cost of 125 transportation carts required by the operation and comparing it with the
monthly scrap cost, it has been determined that the business will recoup the investment in 5 months.

To evaluate the bulbs from the new supplier and the existing bulbs used in the company, a DOE strategy
has been decided upon. The objective is to conduct lifespan tests on the bulbs and evaluate the results.
The goal is to find suppliers who can provide the required quality and performance at a lower cost.

During the improvement studies, it was determined that if the new bulb brand can be used in all voltage
ranges and in all brand ovens, an estimated annual savings of approximately 80,000 Euros can be
achieved. To achieve this goal, a supplier evaluation was conducted by operating the bulbs from the new
supplier in different models of ovens and at different voltage levels, while observing the results of lifespan
tests. This evaluation aimed to assess the compatibility and performance of the bulbs in various operating
conditions and ensure that they meet the required standards for reliability and longevity.

The new bulbs from the alternative supplier and the existing bulbs used by the company were tested in 3
different types of ovens and at 3 different voltage levels in a 2 replicated (36 samples) experiment. The
factors and their levels are encoded as shown in Table 3. During the experiments, lifespan tests were
conducted by setting the voltage values to 230, 250, and 270 volts. These different voltage values represent
the company's customers in different countries. 230 volts is the designated voltage for products offered in
the Turkish market, while 250 and 270 volts are designated for the French and British markets, respectively.
The bulbs are expected to complete 1000 hours of operation to pass the lifespan test successfully.

Verimlilik Dergisi / Journal of Productivity | 35



Ezgi Aktar Demirtas, Gamze Yetimler Kostur, Mehmet Erol Kara

Table 2. RPNs after improvement

Failure RPNs after
Mode  Definition Improvement Efforts improvement
F1 Long cable The R&D department has recommended implementing cable 105
harness fixation in specific regions. This involves securely fastening the
cables to prevent movement or dislodging, reducing the risk of
damage or malfunction.
F2 Failure to data The short length of the conduit used to protect the data cable is 105
cable enclosure causing damage to the cable. To address this issue, it has been
requested that the R&D department update the technical
specifications and communicate with the supplier to extend the
length of the conduit.
F3 Improper fixing of  To improve the ease of proper adhesive application for the oven 49
the door handle door handle, it has been determined that the existing convenience
needs improvement. After consultation with method engineers, a
more functional convenience has been designed.
F5 Failure to install the Consultation with method engineers has taken place to improve 63
door front frame the frame bonding method. In addition, the production engineers
properly have created a maintenance plan for the apparatus used in frame
bonding.
F6 Improper assembly The problem of assembly issues arises from the necessary 75
of sheet metal mounting holes either not being drilled or being drilled incorrectly.
This issue has been discussed with the R&D department, and after
technical drawing updates RPN has been reduced.
F7 Failure to install the During the assembly of the parasitic filter onto the sheet metal, it 63
filtter properly has been observed that the operator faces difficulty in performing
this task. The challenge stems from the instability of the sheet
metal onto which the filter is being attached. The failure is attributed
to a lack of convenience in the process. To address this issue,
method engineers have developed a new convenience that
improves the ease of assembly. By implementing this
improvement, the RPN associated with the assembly operation
has been reduced.
F8 Visual defects on A visual inspection instruction has been added to the control plan 75
the touchscreen to examine visual defects on the touch screen.
F9 Failure to The mainboard can sometimes arrive at the assembly line from 21
mainboard the supplier faulty or may not be properly installed by the operator,
resulting in potential damage and non-functionality of the board.
To address these issues, it has been requested to ensure control
over the storage and transportation conditions from the supplier.
Additionally, training has been provided to the operators regarding
this matter.
F10 Damage to the To prevent damage to the glass during the inner glass assembly 63
inner glass process, a visual form has been created.
F11 Damage to the During the fixing process, it has been anticipated that the cables 49
monitor during the  on the monitor may be at risk of damage, which can potentially
spalla fixing lead to malfunctions. To address this issue, the R&D department
process has introduced a tape in the technical drawing, and the cables are
now secured with the tape. Additionally, an improvement project
has been initiated for the spalla fixing robot.
F12 r?g:iz)%eatr? dtzg To prevent any damage to the components during the assembly 49
of the door assembly group, maintenance plans have been
parts mounted on ) X s
created by the production engineers for the fixtures used.
the door group
F13 Failure to hinges The inability of the hinge legs to lock properly results in the door 45
not closing correctly. This issue stems from design flaws in the Soft
Close mechanism. The R&D department has made improvements
to the Soft Close mechanism, resulting in a reduction in the RPN.
F14 Enamel problems  Detailed studies have been conducted regarding this matter, and 35

in cavity

the findings can be summarized in the measure and improve
phase.
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Table 2. (Continued)

Failure RPNs after
Mode  Definition Improvement Efforts improvement
F15 Failure to mount To prevent any damage to the monitor, a visual guide should be 35
the monitor created. This guide will provide instructions on how to handle the
protector to the monitor properly to ensure its safety and integrity.
door group properly
F16 Failure to data After the improvement efforts in the process, the data cable is now 35
cable securely fixed onto the oven without any bending. This ensures

that the cable remains straight and properly connected, reducing
the risk of damage or disconnection.

Table 3. Factors and coded levels

Factors Coded Levels
Oven type (A) X Y 4
{10} {01} {-1-1}
Bulb brand (B) Current New
{-1} {1}
Volts (C) 230 250 270
{-11} {0 -2} {11}

In the conducted 36 experiments, the lifespan of each bulb was measured in hours, and the results were
recorded. The lifespan test results of the existing and new brand bulbs were analyzed using ANOVA.
Considering that the oven model, bulb brand, and voltage variables are categorical, GLM was employed
for the analysis. The analysis results are summarized in Table 4 and Table 5.

According to the variance analysis results shown in Table 4, the F-value is 81.70 and the p-value (Prob >
F) is less than 0.05, indicating that the model is significant at a 95% confidence level. It is observed that
the main factors A, B, C, AB, AC, BC, and ABC, as well as their interactions, are also significant (p-value <
0.05).

Table 4. ANOVA results

Source Sum of Squares df Mean Square F Value p-value
Model 1.124E+006 17 66141.65 81.70 < 0.0001 significant
A-model 44364.67 2 22182.33 27.40 <0.0001
B-bulb 4.303E+005 1 4.303E+005 531.57 <0.0001
C-voltage 4.128E+005 2 2.064E+005 254.96 < 0.0001
AB 18432.67 2 9216.33 11.38 0.0006
AC 13253.33 4 3313.33 409 0.0157
BC 1.292E+005 2  64614.33 79.81 <0.0001
ABC 75978.67 4  18994.67 23.46 <0.0001

Pure Error 14572.00 18 809.56
Cor Total 1.139E+006 35

In Table 5, the "R-Squared" value is calculated as 0.9872, and the adjusted R-squared value is 0.9751.
Both values are close to 1, indicating a high percentage of variance explained by the main factors and
interactions in the model. The predicted R-Squared value is also close to the others.

The regression equation obtained for the lifespan test is provided in Equation 1.

Y = 1097 + 47.174, — 374, — 109.33B — 130.75C; + 5.92C, — 30.834,B + 84,8 — 124,C, + 0,54,C; —
9.334,C, — 8.174,C, + 71.92BC, — 8.42BC, + 35.834,BC, — 29.674,BC, + 14.834,BC, + 254,BC, (1)

The calculations in the regression equation have utilized the dummy variables from Table 3.
To express it more clearly, in Equation 1, it is written as follows:

A; =1and A4,_0 (for the X model oven), A; = 0 and A,_1 (for the Y model oven), A, = —1 and A,_ — 1 (for
the Z model oven), B = —1 (for the current bulb), B = 1 (for the new bulb), ¢, = —1 and C,_1 (for 230 volts),
C, = 0 and C,- — 2 (for 250 volts), ¢; = 1 and C,_1 (for 270 volts)

For example, for the existing bulb in X model oven at 230 volts, the lifespan is calculated as Equation 2.

Lifespan = 1097 + 47.17(1) - 37(0) - 109.33(-1) - 130.75(-1) + 5.92(1) - 30.83(1)(-1) + 8(0)(-1) - 12(1)(-
1) + 0.500)(-1) - 9.33(1)(1) - 8.17(0)(1) + 71.92(-1)(-1) - 8.42(-1)(1) + 35.83(1)(-1)(-1) - 29.67(0)(-1)(-
1) + 14.83(1)(-1)(1) + 25(0)(-1)(1)= 1525,01 hours @)
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Table 5. R? values

Statistics Values
Std. Dev. 28.45
Mean 1097.00
C.V.% 2.59
PRESS 58288.00
R-Squared 0.9872
Adj R-Squared 0.9751

Pred R-Squared 0.9488
Adeq Precision  31.811

Upon examining the residual plots in Figure 5, it can be observed that the assumptions of normality and
constant variance are met. The independence of residuals has been verified by conducting the Durbin-
Watson Test statistic, confirming that there is no correlation among the residuals.

Predicted vs. Actual

1540.00 —

137250 —{

120500 —|
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1045.00 1205.00 1365.00 152500

Figure 5. Residual analyses

When the voltage value is 230, in all oven models, both the new and existing bulb brands have exceeded
the target value of 1000 hours. It is observed that the lifespan of the existing bulb brand is longer compared

to the new one (Figure 6).

Design-Expert® Software
lifespan
<

= B1 Current
A B2 New

X1=A:model
X2 =B:bulb

Actual Factor
C:Voltage =230

lifespan

Interaction

1560 —
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1215 —

10425 —

870 —

B: bulb

Y z

A: model

Figure 6. Interaction plots (230 Volts)

When the voltage value is 250, the existing bulb has successfully passed the lifespan test in all oven
models, while the new bulb has exceeded the target value in the Z model. The lifespan of the bulbs is longer
for the existing bulb in X and Y model ovens, while the new bulb brand has a longer lifespan in the Z model

oven. (Figure 7).

38 | Verimlilik Dergisi / Journal of Productivity



DMAIC Cycle for the New Product Launch Process: FMEA and DOE Applications for Built-in Oven

Design-Expert® Software
ifespan
o n

m B1 Current
A B2 New

X1= Azmodel
X2 =B: bulb

Actual Factor
C: Voltage = 250

lifespan

Interaction

1540 —

13725 —

1205 —

10375 —

870 —

B: bulb

A: model

Figure 7. Interaction plots (250 Volts)

When the voltage value is 270, it is clearly observed from Figure 8 that the products tested using the existing

bulb brand have a longer lifespan.
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Figure 8. Interaction plots (270 Volts)

After examining the interaction between factors, optimization studies were conducted, and local best
solutions were obtained. When the predicted lifespan values of the proposed solutions were examined, the

following results were obtained:

At 230 volts, the lifespan of the new bulb exceeds the target value of 1000 in X, Y, and Z model

ovens.

At 250 volts, only in the Z model oven, the lifespan exceeds the target value.
At 270 volts, the new bulbs do not reach the target value.
These findings indicate the optimal conditions for each voltage and oven model combination in

terms of the lifespan of the bulbs.

3.4. Control Phase

To validate the local best solutions, verification experiments were conducted. X, Y, and Z model ovens
were operated at 230 volts, while the Z model oven was operated at 250 volts, and the lifespan values were
recorded. When examining Table 6, the predicted results are presented in column 4, the prediction intervals
at a 95% confidence level are presented in columns 5 and 6, and the results of the verification experiments

are presented in column 7.
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Table 6. Validation results

Lower PI Upper PI Validation
A B C  Predicted Lifespan (%95 CI) (%95 CI) Results
{10} {1} {11} 1042 968,79 1115,21 1053
{01}y {1} {11} 1061 987,79 1134,21 1026
1-1} {1} {11} 1029 955,79 1102,21 1011
{-1-1} {1} {0-2} 1050 976,79 1123,21 1032

Based on the results of the validation experiments, when using the new bulb in X, Y, and Z model ovens at
230 volts, and in the Z model oven at 250 volts, the lifespan exceeds 1000 hours. The results obtained from
the experiments fall within the lower and upper limits of the prediction intervals. Based on these findings, it
is evident that the predictions are reliable.

In these scenarios, the new bulb brand can be used successfully in X, Y, and Z model ovens at 230 volts,
as well as in the Z model oven at 250 volts. However, it is not recommended for use in X, Y, or Z model
ovens at 270 volts (Table 7). The situations where the new bulb brand can be used are indicated by the (+)
symbol, while the situations where it cannot be used are indicated by the (-) symbol.

Table 7. The usability of the new bulb brand

Volts
Oven Type 230 250 270
X + - -
Y + - -
Z + + -

As shown in Table 7, the new bulb brand can only be used in X, Y, and Z model ovens in the Turkish
market. It can also be used in the Z model oven for the French market. For X and Y model ovens in the
French market and X, Y, and Z model ovens in the UK market, it is recommended to use the existing bulb
brand. In this case, the estimated annual savings would be around 20,000 Euros instead of 80,000 Euros.

4. CONCLUSION

In today's business landscape, SS has gained significant popularity among organizations across different
industries. It primarily emphasizes enhancing production processes to drive improved profitability for the
company. Attaining the SS level necessitates a deep understanding of the factors contributing to process
variability, conducting thorough cause-and-effect analysis, and assessing associated costs. By employing
DMAIC, one of the quality improvement methodologies utilized within the SS framework, organizations can
enhance their ability to effectively respond to emerging issues and improve overall process efficiency.

This study demonstrates that organizations can achieve greater success by adopting SS for products that
are in the process of being launched, along with the associated improvement efforts. By implementing SS
methodologies and DMAIC cycle, organizations can effectively enhance the quality and performance of
new products, leading to improved customer satisfaction and business outcomes. The systematic approach
provided by SS enables organizations to identify and address potential issues early on, resulting in
smoother product launches and increased chances of success in the market.

The implementation of the proposed solutions can result in various benefits not only for the company itself
but also for other stakeholders involved in its operations:

e For the company: By adopting these solutions, the company can avoid penalties for non-
compliance with agreements, reduce production costs, increase productivity, and consequently
decrease the amount of work in progress.

e For customers: The implementation of these solutions can lead to increased customer satisfaction
by improving timeliness and ensuring timely delivery of products or services.

e For employees: The solutions can enhance employee comfort and improve organizational
efficiency, potentially eliminating the need for overtime work and creating a more balanced work
environment.

e For other entities: The implementation of these solutions can enable the company to handle a
higher volume of orders during peak periods, maximizing business opportunities and benefiting
other entities involved in the industry.

In summary, the proposed solutions offer a range of benefits that extend beyond the company itself,
positively impacting customers, employees, and other stakeholders in terms of compliance, cost reduction,
productivity improvement, customer satisfaction, employee well-being, and increased business
opportunities. Introducing employees to SS techniques and establishing a SS culture in small and medium-
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sized manufacturing businesses can lead to an increase in similar initiatives and the elimination of wastes.
By implementing SS, these organizations can improve their operational efficiency, enhance product quality,
reduce waste and defects, and ultimately achieve higher customer satisfaction. Additionally, the adoption
of SS methodologies promotes a data-driven and problem-solving mindset among employees, fostering a
culture of continuous improvement and innovation. This, in turn, can contribute to the overall success and
competitiveness of the organization in the market.

Improvements have been made specifically for a new built-in oven with a digital panel, and efforts related
to the production processes of other products are not within the scope. However, by extending similar
initiatives throughout the organization and establishing a corporate culture, it is possible to enhance the
efficiency of processes. The inability to establish a corporate culture and awareness is one of the major
barriers for organizations.

In sectors outside the household appliance industry, where inefficiencies and high defect rates are
prevalent, similar initiatives can be undertaken by employing statistical tools aligned with quality objectives
in future.
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ABSTRACT

Purpose: This study analyses the relationship between capital structure and profitability levels of
manufacturing industry companies operating in Tlrkiye between the years 2006-2020.

Methodology: The relationship between capital structure and the profitability of Turkish manufacturing
industry companies was analyzed using the standard error estimator proposed by Driscoll and Kraay
(1998). In this context, sub-panel data models were created.

Findings: The findings showed that capital structure changes (short-term debt, long-term debt, and total
debt) in the manufacturing industry are negatively related to both return on assets and return on equity.
Originality: It is thought that this study will contribute to the existing literature in terms of better
understanding the relationship between the changes in the capital structure decisions of the manufacturing
industry companies operating in Turkiye, both their return on assets and their return on equity, taking into
account their sub-sectors.

Keywords: Profitability, Return on Assets, Return on Equity, Capital Structure, Debt, Manufacturing
Industry, Driscoll-Kraay Panel Data Model.
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Sermaye Yapisinin Karlihga Etkisi: Tiirkiye imalat Sanayi Sirketlerinden Kanitlar

OZET

Amag: Bu calisma, Turkiye'de faaliyette bulunan imalat sanayi sirketlerinin, 2006-2020 yillari arasinda,
sermaye yapllari ile karlilik dliizeyleri arasindaki iliskiyi analiz etmektedir.

Yéntem: Turkiye imalat sanayi sirketlerinin sermaye yapilari ile karliliklari arasindaki iliski, Driscoll ve Kraay
(1998) tarafindan énerilen standart hatalar tahmincisi kullanilarak analiz edilmistir. Bu kapsamda alt panel
veri modelleri olusturulmustur.

Bulgular: Bulgular, imalat sanayi sektérinde sermaye yapisi degisikliklerinin (kisa vadeli borglar, uzun
vadeli borglar ve toplam borglar) hem aktif karlihgi, hem de 6zkaynak karlihdi ile negatif iligkili oldugunu
gOstermistir.

Ozgiinliik: Tirkiye'de faaliyette bulunan imalat sanayi sirketlerinin, alt sektérleri de dikkate alinarak,
sermaye yapisi kararlarindaki degisimlerin gerek aktif karliliklari gerekse 6zkaynak karliliklari ile iligkisinin
daha iyi anlagilmasi agisindan bu ¢alismanin mevcut literatlre katki saglayacagi distintiimektedir.
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1. INTRODUCTION

Efficiency refers to the methods that positively affect the results of operations in a company that produces
goods or services by using the factors of production. In detail, it describes positive situations that are
revealed by measuring and rationing the economic results, rather than just about increasing production or
being suitable for productivity (ileri, 1999). Debt financing is also a component of production. The efficiency
of debt financing can only be recognised provided that it reflects positively on business income or expenses,
thus increasing the profitability of the company. In other words, a financial manager should consider loan
features such as maturity, cost, etc. in debt financing. The decisions made taking these factors into account
can positively or negatively affect the profitability of the company.

Financial management has three basic functions: financing decision, investment decision, and dividend
decision. Within these, the financing decision or function requires a finance manager to decide on an
appropriate mix of alternative sources of financing. To this end, a finance manager identifies all available
sources of finance and evaluates them based on various quantitative and qualitative variables. He then
chooses the ones that best suit the needs of the company. When we look at the lower-level decisions of
the Financing Decision, three basic decisions or functions can be mentioned: Determining the Capital
Structure, that is, the ratio of various resources in the total capital of the company. Determination of the
Cost of Capital, i.e. calculating the cost and total cost of each resource as a weighted average Cost of
Capital. Leverage analysis, i.e. analyzing the financial risk associated with a particular financing plan,
providing profitability to shareholders in terms of earnings, and choosing plans accordingly (Sana et al.,
2017: 25)

Capital structure is an important part of financial decisions that affect the value of the firm, leading to
changes in the EBIT and market value of shares. There is a relationship between the capital structure, the
cost of capital, and the value of the firm. The purpose of an effective capital structure is to maximize the
value of the firm and reduce the cost of capital. There are two main theories that explain the relationship
between capital structure, cost of capital and firm value: the traditional approach and the modern approach.
On the basis of these two concepts, which will be explained in the following section, they argue that different
capital structures are more suitable for firms (Paramasivan and Subramanian, 2009: 50). The most basic
resources that companies can use to finance their assets are internal financing resources, expressed as
equity, and external financing resources, expressed as debt. Companies generally use a mix of internal
and external sources of finance, or a mix of equity and debt (Nassar, 2016). All choices made by companies
among financing options, also referred to as capital structure decisions, can have negative as well as
positive effects on the income and profits of the companies. The increase in company revenues and profits
can also contribute positively to company value. Companies' financing decisions involve establishing the
appropriate mix of resources. The composition of these resources is formed by taking into account
parameters such as favorable maturity conditions, appropriate interest cost and additional costs. When the
internal resources obtained as a result of the activities of the companies are excluded, it is understood that
the financing decisions are a preference between debt and equity. Capital structure choices should serve
the purpose of minimizing the cost of capital, which also helps to maximize company value.

Despite numerous theories developed to explain the capital structure of firms, scholars have yet to find a
single optimal capital structure model. The lack of consensus on the relationship between capital structure
and performance still drives practitioners to prioritize this area of financial management. This study
examines the effect of capital structure of manufacturing companies on the performance in Tirkiye. To be
more specific, the purpose of this study is to measure the effect of increasing or decreasing the weight of
the debt financing option of manufacturing companies, as well as the impact of maturity structure on their
return on assets and return on equity. Based on the data in the balance sheets of Turkish manufacturing
industry companies, empirical research has been conducted to examine and reveal the relationship
between the company's leverage ratios and performance. To act within this framework, first of all, 15 years
(2006-2020) data from 22 subsectors in the Turkish Manufacturing Industry were obtained from online
databases and made suitable for analysis.® In the next step, the panel data methodology was applied and
the results obtained were compared with theoretical expectations and similar studies in the literature. In
regression analysis, two main profitability indicators, return on assets (ROA) and return on equity (ROE)
were used as dependent variables. As for independent variables, it is used as the ratio of short-term debt

3 In this study, Entrepreneur Information System (GBS) data of the Ministry of Industry and Technology of the Republic
of Tirkiye were used. Entrepreneur Information System (EIS, 2023) refers to the information system created based on
Article 388/B of the Presidential Decree on Presidential Organization No. 1 dated 10/7/2018. For the data obtained
within the scope of the analysis, publicly available data at www.gbs.sanayi.gov.tr was used. However, proportional
calculations were made to make the data suitable for analysis.
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to total debt, the ratio of short-term debt to total debt, and the ratio of total debt to total assets. Additionally,
total asset size, net sales, and the size of R&D expenditures were also included as control variables.

This study differs from other studies in the following aspects. Firstly, it focuses solely on the impact of the
capital structure on the performance of manufacturing subsectors in Tirkiye. Secondly, in terms of the data
used, it includes not only publicly traded companies but also encompasses the entire manufacturing sector.
Thirdly, it involves research and development (R&D) capacity into the set of control variables. Finally, to
measure the related relationship, panel data methodology has been applied. It is thought that this study will
be beneficial for the managers of the manufacturing industry companies to decide on the right combination
of equity and debt in order to maximize the value of the company while evaluating the financial options, and
will contribute to the sectoral capital structure studies, too.

Following the introduction part of this study, the theoretical framework and literature research on capital
structure decisions are included. In the following stage, information about the methodology of the study was
given and the research findings were explained. In the last part of the research study, a general summary
and evaluations of the study are presented.

2. SCOPE of CAPITAL STRUCTURE and LITERATURE REVIEW

Firms' financing decisions involve financial risk. Financial risk occurs when debt is used as a financial
resource. Debt repayments are payments that include principal and interest on the debt and are not
dependent on the profitability or loss of the company. Furthermore, when the debt financing option costs
less than the cost of equity, the increase in the level of borrowing of companies can positively affect their
profitability due to the lower cost of resources. Thanks to tax advantages, increases in debt level can
increase firm profits and hence, earnings of the firm's shareholders. However, increases in debt level may
increase financial risk. In this case, it can be assumed that a firm without debt will not encounter financial
risk. In this sense, financial risk is an avoidable risk. Yet, without debt financing, it may not be possible to
increase the shareholder's return as equity financing does not have the tax advantage (Sana et al., 2017:
167). For companies operating in the related market, the financial resource is essential for the fixed assets
and working capital they need. Companies obtain the necessary financing from three main sources: excess
cash resulting from operating activities, new capital, borrowing from banks, and non-bank sources (Coyle,
2006).

Company strategic planning is one of the important tools to achieve the goal of maximising shareholder
value. The strategic plan includes all the financing and investment decisions, as well as the company's
sales forecasts For businesses, financial planning is a plan regarding which financial instruments and with
what maturity the business assets should be financed, and is also an issue providing the right working
capital. Under normal circumstances, the capital structure of any company is basically a combination of
three kinds of sources or the result of the changes in the usage weights of these three sources. These are
debt, equity created internally as a result of company activities, and the supply of new equity. Debt financing
imposes interest and principal obligations on companies. Failure to pay or possible delays may cause
creditors to take legal action. If the company's activities are carried out with the equity financing method,
there will be expectations such as cash dividends and an increase in the value of the stock shares (Fabozzi
and Drake, 2009).

The capital structure, in essence, expresses the distribution of alternative financing resources among all
resources of the firm, but it can be said that this structure is also represented by equity and debt ratios.
Both types of resources have their advantages and disadvantages. Although debt involves a higher risk, it
is a significantly cheaper type of resource than equity. Any firm manager must make a capital structure
decision that will maximize the firm value and minimize risk. For this, the optimum capital structure
combination should be created (Sana et al., 2017: 32).

Having the appropriate capital structure can positively affect the profitability and share value of any firm.
Firms can increase their borrowing opportunities until the weighted marginal cost of capital calculated for
their investment equals the marginal return calculated for the last unit of capital. After this point, the marginal
cost of the resource provided will exceed the marginal return, and therefore the return on investment will
decrease, the company's revenues may be adversely affected, and in this case, the company's profitability
and share value may be adversely affected. From this point of view, it would not be a mistake to state that
maximizing firm value is directly related to the firm's cost of capital (Eun and Resnick, 2018: 432).

There is no single optimum capital structure ratio that applies to every company. Different combinations of
assets require different combinations of resources. As capital structure decisions are closely related to
company value. It is one of the most critical challenges for a company's finance manager. The appropriate
capital structure contributes to the company in producing the optimal output with the most suitable resource
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at the lowest cost, thus maximising its profitability. Furthermore, an increase (or decrease) in profit before
interest and tax leads to an increase (or decrease) in the market value of the company's shares

The transformation of efficient use of resources into more output indicates efficiency. In other words, the
efficient use of provided resources reflects on the amount of output produced and profitability. These
sources include equity or debt financing alternatives. The main purpose of an effective capital structure is
to maximize the value of the company with the resources obtained and to reduce the cost of capital.

One of the most basic theories for determining the relationship between capital structure, cost of capital,
and company value is the traditional approach, and the other is the modern approach. According to theorists
who adopt the traditional approach, companies can increase the value of the company up to an optimum
level of debt, and borrowing up to this optimum level of debt affects the company positively. However,
exceeding the optimum level negatively impacts the company value and starts to negatively affect the
company value. Thus, borrowing up to a certain debt level may be a demandable situation for companies,
but after this level, it has negative consequences. Modern approaches, on the other hand, consist of three
sub-sections. These approaches are "Net Income Approach, Net Operating Income Approach, and
Modigliani-Miller Approach". According to the net income approach, companies can increase their value by
borrowing. According to this approach proposed by Durand (1952), companies should borrow more and
take advantage of debt financing to increase their value. However, there are some problems with the
assumptions of the net income approach. Namely, this approach assumes that there is no corporate tax
and that borrowing costs are lower than equity financing. Additionally, it is argued that the use of debt will
not change the perception of risk in the market regarding the company. The validity of these approaches in
real life is questionable. The approach, which is defined as the net operating income approach, argues that,
unlike the previous approach, the company value is independent of the capital structure and the company
value will not be affected by this decision. It is possible to state that the traditional approach adopts a
combination of the net income approach and the net operating income approach (Paramasivan and
Subramanian, 2009: 51-55).

Modigliani and Miller (1958) put forward an approach claiming that companies' capital structure decisions
are unrelated to company value. The researchers argue that capital structure decisions have nothing to do
with company value, ignoring any tax expenses and the costs of financial distress due to the increased
probability of bankruptcy. However, if taxes are included in the analysis for capital structure decisions, it is
highly likely that these decisions will become associated with company value. Because the tax deduction
of the interest paid turns the interest into a tax shield and encourages the use of debt. In addition to taxes,
the costs associated with financial distress can reduce the benefits of debt in changes in capital structure.
Therefore, the value of the company can be affected by financial distress costs. As a result, the way we
finance the company's assets can impact on the company's value and therefore its equity (Fabozzi and
Drake, 2009: 405).

Also, some modern approaches have been developed in this research field. According to the information
asymmetry theory developed by Myers and Majluf (1984), one of these approaches is if the investors who
are not currently in the management of the company buy shares as partners instead of lending to the
company, they discount the shares they will receive with a higher earnings ratio, and the company
managers create new solutions to avoid the financing hierarchy. They claim to delay their joint purchases
as much as possible. The theory, which is another modern approach, is a theory that should be evaluated
within the scope of information asymmetry theory. According to the finance hierarchy theory of Myers
(1984), companies should exercise options in their use of financing options, starting with retained earnings,
and finally issuing new shares or hiring new partners. For this reason, financing opportunities should first
be provided with internal resources and then with external resources, and the option of acquiring new
partners should be considered as the last alternative/option. According to the market timing theory, another
modern approach developed by Baker and Wurgler (2002), there is a tendency for company management
to sell company shares when they are overvalued relative to their book values and past market prices, and
to buy their own shares from the market when they become worthless. It reveals that the capital structures
of companies are affected by the prices of stocks on the market. Another modern approach is the Barter
theory, developed by Frank and Goyal (2008: 135), where choice of capital structure can have both
beneficial and detrimental aspects to companies. The point where the cost of the last debt unit is equal to
the benefit of the last unit may be the most appropriate level (Sayilgan, 2017: 342-344).

Today and in recent years, it has been possible to come across many studies on the effect of capital
structure decisions on profitability. It should not be overlooked that different results were obtained in these
studies. These differences may be due to the fact that different sectors or different periods were investigated
in these studies, or there may be other reasons. In other words, there is different empirical evidence rather
than a definitive finding that high debt ratios will lead to high profitability.
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There exist many studies that have found a positive relationship between high borrowing rates and
profitability. One of these studies is that of Gonzalez and Gonzalez (2012). In this study, taxes and
bankruptcy costs (or financial distress costs) are shown as justification to detect a positive relationship.

Azhagaiah and Gavoury (2011) examined companies operating in the information technology sector in
India. Their research states that the increase in debt ratios of these companies had significant effects on
their profitability. Despite researchers concludes that these effects are negative, Gill et al. (2011)
determines a positive relationship between borrowing and return on equity (for both sectors) as a result of
their study on the service and manufacturing sectors in the USA.

On the other hand, there are many studies that reveal negative relationships between debt ratios and
profitability in the literature. The studies by Yat Hung et al. (2002), Shubita and Alsawalhah (2012), and
Collh (2021) can be given as examples. Yat Hung et al. (2002) examined Hong Kong construction and
development companies and concluded the negative association between profitability and capital structure
due to increased bankruptcy risk. Likewise, Shubita and Alsawalhah analysed Jordanian manufacturing
industry firms for a period of 2004-2009 and found negatively association between debt and profitability.
He explains this result with increasing credit default risk and corporate illiquidity.The paper by Colli results
in negative relationship between debt ratios and profit, after analyzing data from 17 sectors for the years
2010-2019 in Turkiye. The study by Revathy and Santhi (2016) reveals that the increase in the debt equity
ratio of the manufacturing sector in India adversely affects the profits of this sector. In the study of Herciu
and Ogrean (2017), a very strong and positive relationship was found between ROE and debt-equity in the
technology, health and telecommunications sectors, while it was concluded that the relationship was
positive but not very strong in the energy and motor vehicles and spare parts sectors. Studies on the Turkish
manufacturing industry have also been carefully examined.

In the study conducted by Avci (2016) on the effect of capital structures of manufacturing companies traded
on Borsa Istanbul in the 2003-2015 period, it was determined that both short-term debt and long-term debt
have a negative and statistically significant effect on return on assets and return on equity. On the other
hand, iskenderoglu et al. (2012) found that increases in deposit(debt)/equity ratio in the Turkish banking
sector have a negative effect on return on assets and return on equity. Similarly, Eriotis et al. (2002)
concluded that the debt/equity ratio has a negative effect on the profitability of the firms, thus, the firms that
prefer to finance their investments with equity capital are more profitable than those that finance their
investments by borrowing.

Rouf (2015) revealed that the debt ratio and debt/equity ratio of non-financial companies traded on the
Dhaka Stock Exchange (DSE) for the period 2008-2011 are negatively related to the return on assets
(ROA). It is possible to find different results in the study by Abor (2005). In this study, a positive relationship
was found between return on equity and the ratio of short-term debts to total assets, while negative
correlations were found with the ratio of long-term debts to total assets. Other remark of the aforementioned
study is the positive relationship between total debt ratios and return on equity. Similar to this study, De
Mesquita and Lara (2003) found that return on equity (ROE) was positively correlated with short-term debt
ratios, in addition, they concluded that long-term debt ratios and return on equity were negatively related.

This research provides evidence about the capital structure alternatives by using data from the Turkish
manufacturing industry. Different ways in which the capital structure is managed can have a significant
impact on the profitability of firms. The academic literature includes a number of studies that attempt to
identify and quantify the effects of capital structure decisions on profitability. The results obtained in these
researches conducted on a national and international scale are remarkable. However, in this study, a broad
perspective research was carried out by taking into account all sub-sectors of the manufacturing industry
sector, which was not encountered in other studies. In addition, in this study, which includes a wide period
of 15 years, the dependent variable was also differentiated and an analysis was carried out not only on the
return on assets but also on the return on equity. In this sense, efforts have been made to be as inclusive
as possible.

3. METHODOLOGY

As this research aims to contribute to one of the significant research fields, that is, the relationship between
capital structure and performance with reference to the Turkish manufacturing sector, applied econometric
analysis is discussed, as well as data used. This section also includes the dependent and independent
variables used in the panel data regression analysis to capture the relationship between capital structure
and performance in the Turkish manufacturing sector.

3.1. Data

As the objective of the article is to evaluate the relationship between capital structure and performance in
the Turkish manufacturing sector, the Panel Data (yearly) was collected from the Entrepreneur Information
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System (EIS, 2023), a databank that releases consolidated balance sheets of all entrepreneurs in Tirkiye,
for the period from 2006 to 2020 (15 years). Using 22 manufacturing sub-sector consolidated balance sheet
data, 330 observation numbers are provided in total. All analyses were carried out using Stata 14.2.

Within the scope of this research, the Turkish manufacturing industry sub-sectors have been examined.
The content of Turkish manufacturing industry sub-sectors is shown in Table 1 in detail. The average
number of companies operating in these sub-sectors during the research period is given in Table Al in
Appendix 1.

Table 1. The subsectors of the manufacturing industry in Tiirkiye

No Subsector Name (Manufacture of...)

Food Products

Beverages

Textiles

Wearing Apparel

Leather and Related Products

Wood and of Products of Wood and Cork, Except Furniture; Articles of Straw and Plaiting Materials
Paper and Paper Products

Printing and Reproduction of Recorded Media

Chemicals and Chemical Products

10 Basic Pharmaceutical Products and Pharmaceutical Preparations
11 Rubber and Plastic Products

12 Other Non-Metallic Mineral Products

13 Basic Metals

14 Fabricated Metal Products, Except Machinery and Equipment
15 Computer, Electronic and Optical Products

16 Electrical Equipment

17 Machinery and Equipment N.E.C.

18 Motor Vehicles, Trailers and Semi-Trailers

19 Other Transport Equipment

20 Furniture

21 Other Manufacturing

22 Repair and Installation of Machinery and Equipment
Source: www.gbs.sanayi.gov.tr

O©CO~NOUTA WN P

In compliance with the related literature Vatavu (2015), Nassar (2016), Chinaemerem and Anthony (2012),
Salim and Yadav (2012), El-Sayed Ebaid (2009), ROA, Return on assets (net income to total assets), and
ROE Return on equity (the ratio of net income to shareholders’ equity) were selected as performance
indicators and dependent variables. The reason for choosing these variables as performance indicators is
that they are widely used variables reflecting the performance of companies in the related literature. To
research a relationship between capital structure and performance, it is used short-term debt to total assets
(STTA), long-term debt to total assets (LTTA), and total debt to total assets (TDTA) as independent
variables. Thus, the Natural Logarithm of the firm's Assets (LNTA), Natural Logarithm of the firm's R&D
expenditures (LNRD), Natural Logarithm of the firm’s net sales (LNNS) were determined as control
variables in our models.

Some sub-sectors, such as the manufacture of tobacco products, were excluded from the analysis due to
the unavailability of some data. The data in the EIS (2023) is given as the sum of the data of the companies
in that sector as of that year. For instance, the asset size data of a sector included in the research for a
certain year is the sum of the asset sizes of all companies in that sector as of that year. As the related data
is given in the format of the total amount, the average values of the assets, R&D, and net sales have been
calculated by dividing them by the number of firms. The average value of these variables has been used in
the models as control variables in order to obtain consistent models.
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Table 2. Variables and abbreviations used in the research

Data
Abbreviation Variable Definition References Sources
Dependent Variables
ROA Net Income/ Avcl (2016), Azhagaiah and Gavoury (2011), EIS(2023)
Assets Chinaemerem and Anthony (2012), Colli (2021),

El-Sayed (2009), Gonzélez and Gonzalez (2012),

Herciu and Ogrean (2017), Iskenderoglu et. al.

(2012), Nassar, S., 2016, Rouf (2015), Salim and

Yadav (2012), Vatavua (2015)

ROE Net Income/ Equity Abor (2005), Avci (2016), Chinaemerem and EIS(2023)

Anthony (2012), Colli (2021), De Mesquita and Lara

(2003), El-Sayed (2009), Gill et al. (2011), Herciu

and Ogrean (2017), iskenderoglu et. al. (2012),

Nassar, S., 2016, Salim and Yadav (2012), Shubita

and Alsawalhah (2012), Vatavua (2015)

Independent Variables
STTA Short-term Avci (2016), Gollu (2021), El-Sayed (2009), Gill et EIS(2023)
debt/total assets.  al. (2011), Salim and Yadav (2012), Shubita and
Alsawalhah (2012), Vatavua (2015)
LTTA The long-term Avci (2016), Colli (2021), El-Sayed (2009), Gill et EIS(2023)
debt/total assets.  al. (2011), Salim and Yadav (2012), Shubita and
Alsawalhah (2012), Vatavua (2015)
TDTA Total debt/total Azhagaiah ve Gavoury (2011), Chinaemerem and EIS(2023)
assets Anthony (2012), CollG (2021), El-Sayed (2009), Gill
et al. (2011), iskenderoglu et. al. (2012), Nassar
(2016), Revathy and Santhi (2016), Rouf (2015),
Salim and Yadav (2012), Shubita and Alsawalhah
(2012), Vatavua (2015)

Control Variables
LNTA Natural Logarithm  Avci (2016), Chinaemerem and Anthony (2012), EIS(2023)
of firm’s Assets Colli (2021), El-Sayed (2009), Herciu and Ogrean
(2017), iskenderoglu et. al. (2012), Rouf (2015),
Salim and Yadav (2012)

LNRD Natural Logarithm Rafig, S. et al. (2016). EIS(2023)
of firm’s R&D
expenditures

LNNS Natural Logarithm  Abor (2005), Avci (2016), Rouf (2015), Shubita and EIS(2023)
of the firm’s net Alsawalhah (2012)
sales

3.2. Method and Findings

The purpose of this analysis is to determine whether there is a relationship between the capital structure of
Turkish manufacturing companies and their profitability as well as to capture the direction and severity of
this relationship. To this aim, based on the findings in related literature six hypotheses are put forward:

H1: There is no relationship between the Short-Term Debt Ratio and ROA.

H2: There is no relationship between the Long-Term Debt Ratio and ROA.

H3: There is no relationship between the Total Debt Ratio and ROA

H4: There is no relationship between the Short-Term Debt Ratio and ROE.

H5: There is no relationship between the Long-Term Debt Ratio and ROE.

H6: There is no relationship between the Total Debt Ratio and ROE.

The relationship between variables was estimated by applying linear model as in Equation 1.

Yit = PBoic + BDebt;, + 6Control; +&;, (D)

In the model, Y represents return on assets (ROA) or return on equity (ROE) for each company (i) and year
(t), while Debt stands for Short-Term (STTA), Long-Term (LTTA), Total Debt Ratio (TDTA) and Control
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represent LNTA, LNRD and LNNS. Where B; (i=1,2,3...22) constant term for every sector, t (t=1,2,3...16)
illustrates the year B's are coefficients for each independent variable &;, is the error term. In each model
was one leverage ratio included to see the impact of every single debt ratio on output, and in doing so we
avoided the autocorrelation.

The econometric relationship between variables was estimated using the standard error estimator proposed
by Driscoll and Kraay (1998). Driscoll and Kraay (1998) claim a panel estimation model, providing
autocorrelation and heteroscedasticity consistent standard errors in the case of n>t. This estimator also
ensures standard errors that are robust to conventional forms of cross-sectional and temporal dependence
(Hoechle, 2007).

We can see the summary statistics of the dependent and independent variables used in the models in
Table 3. As one can infer from Table 3, the average ratio of ROA is about 4 %, that is, the Turkish
manufacturing sector uses its assets efficiently. Considering the value of ROE, another indicator gives us
information on how efficiently equity is used in firm activities, it is in alignment with ROA. The Standard
deviation for ROA and ROE are calculated as 0.032 and 0.073 respectively. The higher standard deviation
of ROE displays different responses among subsectors in terms of ROE. As ROA has a fewer standard
deviation, similar behaviour is shown between subsectors regarding ROA. The variable TDTA is the
leverage ratio that refers to what extent firms’ assets are financed by debt. Considering the ratio of 62%, it
can be stated that manufacturing firms in Turkiye prefer liabilities in general. In detail, with an average
mean of 45 % the share of short-term debts in total resources is higher. The mean of long-term debt is just
16 %. The standard deviation of TDTA is 0.078, indicating capital structure decisions are changing among
subsectors. It may be that some subsectors have limitations in accessing debt finance. The other control
variables used in the models are in logarithmic form and range from 8% to 15%. All control variables have
high figures for standard deviation, since subsectors of the Turkish manufacturing industry have different
features in terms of total asset, R&D capacity, and net sales volume.

Table 3. Descriptive statistics

Variables N Mean Std.Dev. Min Max
STTA 330 0.450 0.077 0.207 0.601
LTTA 330 0.164 0.058 0 0.358
TDTA 330 0.615 0.078 0.359 0.791
ROA 330 0.038 0.032 -0.123 0.160
ROE 330 0.098 0.073 -0.183 0.331
LNTA 330 15.69 1.089 13.37 18.18
LNRD 330 7.812 4.368 0 15.02
LNNS 330 15.61 1.031 13.44 18.10
Number of groups 22 22 22 22 22

Table 4 represents the correlation coefficient between variables, used in the models. As expected, the
correlation is high (0.84) between performance indicators, ROE, and ROA respectively. However, we use
only one performance indicator as a dependent variable in the regression models, this problem does not
affect the robustness of the models. On the other hand, negative correlations can be observed between
debt ratios and ROA, while positive correlations occur between ROE and debt ratios, except for short-term
debt.

Table 4. Correlation matrix

Variables ROA ROE STTA LTTA TDTA LNTA LNRD LNNS
ROA 1

ROE 0.840 1

STTA -0.165 -0.047 1

LTTA -0.007 0.192 -0.372 1

TDTA -0.170 0.096 0.718 0.377 1

LNTA 0.322 0.430 -0.537 0.667 -0.035 1

LNRD 0.245 0.389 -0.094 0.361 0.176 0.466 1

LNNS 0.370 0.465 -0.480 0.539 -0.075 0.957 0.49% 1

Control variables indicate positive correlations with ROA and ROE, therefore it is expected that asset size,
net sales, and R&D expenditures have a positive impact on performance in the Turkish manufacturing
sector. The figures in Table 4 show that the size, net sales, and R&D expenditures are positively correlated
with the performance indicators. This means that those figures move in the same direction. To avoid the
multicollinearity problem, it was checked by VIF (Variance inflation Factor). As panel data is used in our
analysis, it is important to consider whether cross-section dependency exists between panel units. Cross-
section dependency (CD) is the fact that cross-section units are affected by each other in case of a shock
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to which the series is exposed. Additionally, following the related literature, it determines the unit root test
which is applied to the series. In the case of CD, it is recommended to apply second-generation unit root
tests. Thereby, we started our empirical approach by researching the existence of CD and employed the
CD test, recommended by Pesaran (2004) to test CD. Pesaran (2004) proposed an alternative version of
the Breausch-Pagan LM test in the case of t < n. It uses the formula in Equation 2.

2T
N(N-1)

CD =

G 2N i) (2

Table 5 illustrates the results of the CD test for variables. We reject the null hypothesis for all variables,
stating that there is no CD, that is, it provides strong evidence of the existence of CD. As a result, we accept
the existence of CD. In other words, a shock that occurred in one of the sub-sectors seems to affect other
sub-sectors.

Table 5. Cross-section dependency test

Variables CD-Test Probability
ROA 13.70%** 0.000
ROE 26.52 *** 0.000
STTA 15.16*** 0.000
LTTA 28.95%** 0.000
TDTA 37.86 *** 0.000
LNTA 56.97 *** 0.000
LNRD 25.03 *** 0.000
LNNS 56.20*** 0.000

As we have the CD in our models, we continued with the second-generation unit root test, taking into
account the cross-section dependency developed by Pesaran (2007). According to the results illustrated in
Table 6, we reject the null hypothesis for all variables except for TDTA, LNTA, and LNNS. However,
considering the results of the Harris-Tzavalis (HT) and Levin, Lin, and Chu (LLC) tests which can also be
used under CD by adjusting first-generation unit root tests, it is supposed that all variables have stability in

1(0).

Table 6. Unit root tests

Variables CADF test ist Probability HT Test Probability LLC Probability
ROA -2.945%** 0.000 0.093*** 0.000 -8,37*** 0.000
ROE -2.866*** 0.000 0.174*** 0.000 -8.99%** 0.000
STTA -2.0471%** 0.000 0.621*** 0.000 -5.37%** 0.000
LTTA -2.615*** 0.000 0.499*** 0.000 -4 59*** 0.000
TDTA -2.020* 0.100 0.684*** 0.000 -3.51*** 0.000
LNTA -1.847 0.294 0.673*** 0.000 -1.458* 0.073
LNRD -3.332%** 0.000 0.166*** 0.000 -23.3%** 0.000
LNNS -1.770 0.415 0.747** 0.050 -2.61*** 0.004

*** p<0.01; **, p<0.05; *, p<0.1
Note: HT and LLC tests are implemented to the series created by taking the difference from the cross-sectional averages. In this
way, the effect of CD is decreased (Tatoglu, 2017).

To determine whether an individual effect occurs in the models, the F test (all u_i=0) (given Table 8 and
Table 9) was employed and since the prob value is less than 1%, the null hypothesis has been rejected,
stating that all models have a cross-section effect. Subsequently, the Hausman test (Table 7) was used to
decide between fixed and random effect methods. As the prob. value is less than 1% significance level for
all models, we apply one-way fixed effect model estimation in our analysis.

Table 7. Hausman Test
Model Chi-Square Statistics Probability

1 20.27 0.0004
2 24.41 0.0001
3 49.81 0.0000
4 61.85 0.0000
5 63.97 0.0000
6 77.29 0.0000

Tables 8 and Table 9 reveal the results of regressions aiming to investigate the relationship between
performance and capital structure, as well as control variables, size, sales, and R&D expenditure. In both
tables, the prob value of the F test statistic is less than 1% and significant. These results show the validity
of the models. The value of the R-square illustrates the percent of the variation explained by independent
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variables. The figures for R-square are 0.12, 0.19, and 0.21 respectively for the first three models. The
following models have the value of 0.34, 0.35, and 0.40 respectively. As one can see from the tables, model
6 has the biggest magnitude for R-squared among all models, proving that 0.40 variation in ROE is
explained by independent variables.

The results of Table 8 illustrate the models when the return on asset is the dependent variable. In Model 1,
it has been found that short-term debt has a negative relationship with ROA, but the coefficient of STTA is
insignificant. This is the only coefficient that we have found insignificant at 10% significance level. As for
long-term debt (model 2), it is significantly and negatively correlated with the dependent variable at the 1%
significance level, indicating that an increase of 1 unit in long-term debt led to a decrease of 0.31 units in
the performance proxy. Similarly, the total debt ratio (TDTA) is also significantly and negatively correlated
with ROA, but the coefficient value is slightly different from that of Model 2.

Table 8. Regression Results with DK Standard Errors (Dependent Variable: ROA)

Variable Model 1 Model 2 Model 3
STTA -0.124
(0.078)
LNTA -0.057*** -0.024* -0.051***
(0.014) (0.012) (0.014)
LNRD -0.001 0.000 0.000
(0.000) (0.001) (0.001)
LNNS 0.083*** 0.055*** 0.089***
(0.015) (0.012) (0.016)
LTTA -0.314%**
(0.057)
TDTA -0.262***
(0.030)
Constant -0.293*** -0.387*** -0.394***
(0.065) (0.082) (0.053)
Prob > F 0.0000 0.000 0.000
R-squared 0.1280 0.1929 0.2118
Observations 330 330 330
Number of groups 22 22 22
F-ind(all u_i=0) 3.38*** 3.47%** 4.76***
Cd Test (Pesaran, 2004) 33.77(0.000) 21.31(0.000) 28.57(0.000)
Autocorrelation
Modified Bhargava et al. DW 1,736 1,782 1,798
Baltagi-Wu LBI 1,850 1,908 1,904
Heteroskedasticity
chi2 (22) 1911,88*** 1601,4*** 3470,86***
Multicollinearity
VIF 7,17 10,09 6,93

Robust standard errors in parentheses.
** p<0.01; **, p<0.05; * p<0.1

Similar to Table 8, Table 9 illustrates the figures for other models, however, they have ROE as the
independent variable. There is a negative relationship between all capital structure ratios and ROE. The
coefficients of the variables are significant at 5% and 1% significance levels. This can be justified by the
fact that debt financing is more expensive than equity financing.

As a result of this, an increase in both short and long-term debt leads to a decrease in profitability. Different
from Model 1, the coefficient of STTA is significant at 5% level and negatively correlated with ROE in that
case. In other words, it can be stated that an increase of 1 unit in short-term debt results in a 0.4 decrease
in profit. Likewise, other leverage ratios have the value of 0.50 and 0.56 respectively. Those figures are
negatively and significantly correlated with ROE.

As we used control variables consistent with the literature in order to reflect sub-sector characteristics and
to capture more reliable results in the regression models, we can measure the effect of those control
variables net sales, total assets, and R&D on the performance variables.

In all models, it can be observed that as a proxy of size, net sales, have a positive and significant correlation
with the dependent variables used. Depending on the net sales of sub-sectors, an increase in net sales
leads to an increase in performance proxies. However, both ROA and ROE decline with increasing Total
assets. This result indicates that total assets affect performance in the Turkish manufacturing sector
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negatively. Therefore, we could not find any significant effect of R&D on performance, which may be due
to a lack of data.

Table 9. Regression results with Driscoll-Kraay standard errors (Dependent Variable: ROE)

Variable Model 4 Model 5 Model 6
STTA -0.397**
(0.155)
LNTA -0.137%*** -0.066* -0.111%*=
(0.034) (0.033) (0.026)
LNRD 0.000 0.001 0.001
(0.001) (0.001) (0.001)
LNNS 0.229*** 0.160*** 0.227***
(0.036) (0.030) (0.028)
LTTA -0.505***
(0.147)
TDTA -0.558***
(0.074)
Constant -1.158*** -1.291%** -1.362***
(0.172) (0.236) (0.148)
Prob > F 0.000 0.000 0.000
R-squared 0.346 0.355 0.401
Observations 330 330 330
Number of groups 22 22 22
F-ind(all u_i=0) 5.59%** 6.44%** 7.96%**
Cd Test (Pesaran, 2004) 46.31(0.000)  41.58(0.000) 39.96(0.000)
Autocorrelation
Modified Bhargava et al. DW 1,705 1,677 1,687
Baltagi-Wu LBI 1,887 1,910 1,892
Heteroskedasticity
chi2 (22) 864,77*** 1273,17%** 1206,12***
Multicollinearity
VIF 7,17 10,09 6,93

Robust Standard errors in parentheses
*** p<0.01; **, p<0.05; *, p<0.1

Lastly, we checked the robustness of the models. To test autocorrelation, we used Durbin-Watson and
Baltagi-Wu. It is stated that if Durbin-Watson factors are close to 2 we can assume that there is no
autocorrelation problem. Therefore, the Modified Wald test was applied to Models, and due to the fact, that
for all models we have the prob. value below 1% we do not reject HO and accept that models suffer from
heteroskedasticity. Another diagnostic test that one needs to consider to avoid biases in regression model
estimations is the Multicollinearity problem which occurs if the independent variables in the model are
correlated. As seen in Table-8 and Tablo-9, the values of VIF (Variance Inflation Factor) are less than 10,
assuming that the models do not have severe multicollinearity (Midi et al.,2010; O’brien, 2007).

4. CONCLUSION

The correct selection and efficient use of financial resources of any company may have a positive impact
on its profit, by ensuring financial efficiency. Some assets belonging to the company can be financed by
the short-term, while others can be financed by long-term financing sources. Similarly, some assets may
be financed by long-term external sources of financing, while some assets may be financed by long-term
internal sources of financing. All the financial decisions mentioned here have the potential to directly affect
profitability, which is one of the most important indicators of company efficiency. In this context, the
reflection of financial decisions on efficiency can be measured over profit. In a different way, “financial
efficiency and effectiveness” can be monitored through the impact of alternative financing sources on profit.

The capital structure decisions of the companies are one of the decisions that are emphasized in financial
management, and their reflection on the operating results should be followed in terms of resource efficiency.
It is a matter of deciding on a combination of debt and equity, taking into account capital structure, maturity,
and cost. It may be possible to increase profitability by making effective financial structure decisions. For
financial efficiency, finance managers need to decide on the optimum mix of resources because the
optimum capital structure (or mix of resources) can positively affect the company's financial efficiency and
increase its profitability.
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In this paper, a panel data set covering the years 2006-2020 has been analyzed to investigate the nexus
between capital structure decisions and the performance of manufacturing industry companies operating
in Tlrkiye, by applying the Driscoll-Kraay panel data model. The results show that the debt level, and the
maturity of the debt (long-short term) affect the profitability level of the companies significantly. All debt
ratios ( short, long, and total debt) included in models negatively affect a company's ROA and ROE. Except
for H1, the results provided from this panel data analysis reject the other (h2, h3, h4, h5, h6) hypothesis,
that is, we accept the alternative hypothesis stating that there is a negative and significant relationship
between debt ratios and profitability for both performance proxies, ROA, and ROE. As we were unable to
find any significant relationship between the short-term debt ratio and ROA, H1 cannot be rejected.
Regarding the control variables, we concluded that net sales have a positive and significant correlation with
profitability, whereas total assets were negatively significantly affected by the increase in leverage ratios.
R&D variable has no significant effect on performance. The results are consistent with the studies of Shubita
and Alsawalhah (2012), Colli (2021), and Yat Hung et al. (2002); but inconsistent with the paper of Gill et
al. (2011). Also, Eriotis et al. (2002), who found that companies operating with more debt will be less
profitable. Revathy and Santhi (2016), who concluded that a high debt-equity ratio will have a negative
effect on profitability, produced results parallel to their studies.

On the one hand, debt financing provides companies with tax advantages as the interest on debt can be
tax deductible, on the other hand, using excessive debt leads to the possibility of default risk for financial
institutions. In case of default risk, using debt can be more expensive for companies. So, it is in favor of
companies to use debt until they reach the optimal financial structure. In the Turkish manufacturing sector,
inefficient use of funds or more expensive loan conditions may explain the negative relationship between
capital structure and profitability. Based on this research paper’s results, it is recommended that Turkish
firms in the manufacturing sector should use more equity rather than debt to increase profitability and
financial efficiency. Additionally, the companies should focus on increasing net sales to contribute to
profitability. Overall, we can infer from this study that both the maturity of debt, and the capital structure
have a significant impact on profitability. In that sense, the correct management of capital structure will also
increase financial efficiency.

This study is limited in that it considers just Turkish manufacturing companies. The findings of the study
cannot be generalized for other developing countries, or sectors. This study can be extended using different
samples, sectors, or countries as well as different control variables. It is thought that the research findings
will provide useful information to the owners and finance managers of financial institutions and
manufacturing industry companies.
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APPENDIX

Table Al: Turkiye Manufacturing industry sub-sectors and the average number of companies they
include

No Subsectors of the Manufacturing Industry

Average number of companies in

the sector (2006-2020)

UL WN P

|
B oo

11
12
13
14
15
16
17
18
19
20
21
22

Food Products

Beverages

Textiles

Wearing Apparel

Leather and Related Products

Wood and of Products of Wood and Cork, Except Furniture;
Articles of Straw and Plaiting Materials

Paper and Paper Products

Printing and Reproduction of Recorded Media

Chemicals and Chemical Products

Basic Pharmaceutical Products and Pharmaceutical
Preparations

Rubber and Plastic Products

Other Non-Metallic Mineral Products

Basic Metals

Fabricated Metal Products, Except Machinery and Equipment
Computer, Electronic and Optical Products

Electrical Equipment

Machinery and Equipment N.E.C.

Motor Vehicles, Trailers and Semi-Trailers

Other Transport Equipment

Furniture

Other Manufacturing

Repair and installation of Machinery and Equipment

17.810
595
11.576
16.744
3.925
4.888

2.442

6.531

4.902
444

9.731
8.283
4.027
19.782
1.170
4.855
11.298
3.347
917
10.183
7.401
8.181

Source: www.gbs.sanayi.gov.tr (Entrepreneur Information System)
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The Relations between Digitalization, Service Innovation and Service Value
Creation Capability: A Model Adaption in the Service Industry

Mune Mogol Sever?

ABSTRACT

Purpose: The purpose of this paper is to determine the effect of service innovation and service value
creation capability on the digitalization process on a firm scale.

Methodology: The 1-7-point Likert-type measurement scale was administered to tourism enterprise
managers and operational staff. Partial Least Square-Structural Equation Modelling (PLS-SEM) modeling
was used to analyze the relationships among the following constructs: service innovation capability, service
value creation capability, and effect on digitalization. Three types of service facilities were considered:
Hospitality, Food & Beverage (F&B), and health care. Descriptive analysis and model structure were
analyzed on SPSS 24 and Smart PLS 3.0 respectively.

Findings: The relationship between service value creation capability and digitalization service innovation
capability and service value creation capability, and service value creation capability and digitalization is
supported, as all other constructed hypotheses respectively.

Originality: This study is one of a limited number of studies that have empirically addressed service
innovation capability and value creation capability relations with digitalization in firms’ operational
processes. Additional attempt is required to integrate all functions of the enterprise with in organizational
perspective. The main contributions of this paper lie in proposing empirical research that supports service
innovation capability, service value creation capability, and digitalization in the case of tourism enterprises.
Keywords: Digitalization, Service Value Creation Capability, Service Innovation Capability, Tourism.

JEL Codes: Z3, L8, L83, M15.

Dijitallesme, Hizmet inovasyonu Kabiliyeti ve Hizmet Degeri Yaratma Kabiliyeti
Arasindaki lligki: Hizmet Endiistrisi Igin Bir Model Uyarlamasi

OZET

Amag: Bu calismanin amaci, hizmet inovasyonu ve hizmet degeri yaratma kabiliyetinin dijitallesme
surecine etkisini firma dlgeginde belirlemektir.

Yéntem: 7’li Likert dlgegdiyle gelistiriimis 6lgiim araci, turizm isletmesi yoneticilerine ve isletme galisanlarina
uygulanmigtir. PLS SEM modellemesi, su yapilar arasindaki iligkileri analiz etmek icin kullaniimistir: hizmet
inovasyon kabiliyeti, hizmet dederi yaratma kabiliyetinin ve dijitallesme tzerindeki etkisi. Calismada Gg¢ tir
hizmet tesisi goz éninde bulundurulmustur: Konaklama, yiyecek-igecek ve saglik hizmetleri. Betimleyici
istatistikler ve model yapisi SPSS 24 ve Smart PLS 3.0'da analiz edilmisgtir.

Bulgular: Hizmet de@eri yaratma yetenegi ve dijitallesme, hizmet yeniligi yetenegdi ve hizmet degeri
yaratma yetenegi, hizmet degeri katlama yetenegi ve dijitallesme arasindaki iligskiler ve kurulan tim diger
hipotezler sirasiyla dogrulanmistir.

Ozgiinliik: Bu ¢alisma, isletmelerin operasyonel siireglerinde dijitallesme ve hizmet inovasyon kabiliyeti ve
deger yaratma kabiliyeti arasindaki iligkiyi ampirik olarak ele alan sinirli sayidaki ¢alismadan biridir. Bu
calismanin, turizm isletmelerinde hizmet inovasyon kabiliyeti, hizmet degeri yaratma kabiliyeti ve
dijitallesme arasindaki iliskiyi destekleyen ampirik bir arastirma olmasi agisindan énemli oldugu
disundimektedir.

Anahtar Kelimeler: Dijitallesme, Hizmet Degeri Yaratma Kabiliyeti, Hizmet inovasyon Kabiliyeti, Turizm.
JEL Kodlari: Z3, L8, L83, M15.
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1. INTRODUCTION

Digitalization and digital transformation have been a buzzword recently. Although it became popular after
the last pandemic, the phenomenon is still so much to say about it. It is more than a fashion; it has a function
to create a new value for enterprises to change their business models. After the structure of advanced
economies shifted from manufacturing towards service industries the importance of innovation, R&D, and
investing in digital technologies became a more important issue in case of increasing productivity (Hall,
2011). Moreover, the service value creation and innovation capability of enterprises is still an issue to put
on the agenda.

The structure of the service industry especially the tourism industry and most of its sectors are labor
intensive. Any abnormal changes in participating in the work affect the productivity negatively. In order to
minimize this negative effect investing in digital assets has become crucial subject than ever. Moreover,
the upcoming digital economy and digitalization on a firm scale have a positive effect on productivity in a
firm scale. Besides, the capability of value generation in this digitalization process is an issue to be
considered on the digitalization process. Accepting all, enterprises should know their ability or capability on
digitalization of utilizing service value creation capability and innovation capability to invest in digitalization.
Investing in digital technologies has resulted in an increase in productivity efficiency and modularity in
business operations in an enterprise (Tuunanen and Cassab, 2011; Voss and Hsuan, 2009; Cenamor et
al., 2017; Opresnik and Taisch, 2015).

Service innovation capability of a firm means the ability to come up with new ideas, and knowledge to
leverage the firm within the competitive environment (Parashar and Singh, 2005). Service innovation
creates new services, products, and combinations of both for value-adding to a firm’s scale (Parida et al.,
2015; De Brentani and Ragot, 1996). An increase in service innovation in products and processes has
resulted in increased performance of enterprises (Martinez-Roman et al., 2015; Ormeci and Ocal, 2023).
The increase in overall performance directly results in a productivity improvement (Griinberg, 2004).

Utilizing new technologies results in value creation in organizations' processes or the generation of new
business models (Corsaro and Anzivino, 2021). Service value creation capability and digitalization relations
were handled by scholars under these subjects; implementation of IT Technologies (Dominguez-Pe'ry et
al., 2013), digital technology adaption (Cenamor et al., 2017), strategy (Mdller et al., 2008), value creation
in B2B digital context (Corsarao and Anzivino, 2021), value offering, performance and customer satisfaction
(O’Cass and Ngo, 2011), tangible technologies (Maglio and Spohrer, 2008; Haikid and Koivumaki 2016),
service value creation capability for an enterprise from an operational perspective (Nada and Ali, 2015). In
operational meaning, the service value creation capability is dealt with under service process management,
service performance management, and IT infrastructure (Nada and Ali, 2015). This study was discussed
based on the operational processes of the service business.

After a detailed literature review, it was seen that there was a gap between service value creation and
service innovation capability effect on digitalization and that there were rare studies in this area. This study
tries to unpack the digitalization, service innovation, and service value creation concepts in the case of
tourism enterprises. The main aim of this study is to reveal and measure the effect of service value creation
capability and innovation capability of a firm on digitalization. The study also investigates the relationship
between Information Technology (IT), Performance, process management of a firm, and service value
creation capability. This study is novel for considering the ability of a firm to take a digital journey in case
innovation capability and service value creation capability from an operational perspective. The study is
original because of handling the subject in the tourism industry, one of the sectors most prone to the use
of digital technology. The paper is organized as follows. In section 1 the digitalization, relations with service
innovations and service value creation capability, the importance and the role of digitalization as a triggering
force in 14.0, service innovation and service innovation capability, service value creation capability and
implementation in service and especially tourism industry is discussed broadly. In sections 2 and 3 an
empirical model is explained and tested statically to show the acceptance/ rejection of constructed
hypothesis. Lastly, two parts of the study consist of the interpretation of the results and the discussion of
the evidence for future recommendations.

2. THEORETICAL BACKGROUND and LITERATURE REVIEW

Digitalization is the main devastating force triggered by Industry 4.0 (I 4.), which has changed the way of
doing business and forced businesses to think about new business models (Parida, 2018: 23). B2B
mainstream has an effect in increasing e-services and digitalization. Digital services and channels soared
after the implementation of B2B models (Oliveira and Roth, 2012). The idea behind directly reaching the
client without any mediator has resulted in thinking more broadly on the digitalization phenomenon.
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Accepting digitalization and the level of digital transformation are not the same in each industry and sector.
Digitization speed and acceptance level are higher in human-intensive sectors like service industries than
the capital incentive sectors because of the technological infusion and its effect on humans (Andrews et
al.,, 2018). Including human capital, digitalization, and reaching maturity in digitalization requires the
investment in infrastructure in IT like servers, software, analytic tools, etc. (Parida et al., 2015). Thus, digital
technology adoption resulted in increased enterprise value, maximized profitability, decreased operational
costs and reduced middleman, and increased operational efficiency and productivity (BarNir et al., 2003;
Benjamin and Wigand,1995; Gallaugher, 1997; Gago and Rubalcaba, 2006). Tangible Technologies and
technology-oriented approaches are accepted as an integral part of service value creation and innovation
(Maglio and Spohrer, 2008; Haikié and Koivumaki, 2016). This technology-driven approach is now termed
digitalization.

Digitalization capability is directly related to the ability to use advanced smart and connected physical
products to facilitate service innovation. Besides, innovation orientation directly affects digitalization in
processes, products, and services and entirely in organizations (BarNir et al., 2003). Service-dominant
logic, servitization, and digitalization are accepted as megatrends and important tools in the generation
value-generation process (Haikié and Koivumaki, 2016). In other words, an increase in service innovation
capability results an increase in value creation (Parida et al., 2015).

Furthermore, digitalization and value creation have positively related to and implementation of digital
technologies to reach the demand of mass customization and resulted in an increase in productivity
efficiency and modularity in business operations in an enterprise (Tuunanen and Cassab, 2011; Voss and
Hsuan, 2009; Cenamor et al., 2017; Opresnik and Taisch, 2015).

2.1. Service Innovation Capability

Innovation is the idea of creating a new process, product, or service as a powerful tool to meet customer
needs, and increase service quality (Rogers, 2004; Fitzsimmons and Fitzsimmons, 1999: 106). It is
accepted as a major force propelling economic dynamics (Carlsson, 2007) and bundling relevant and
different resources, and knowledge to create a new powerful, and useful resource and knowledge (Lusch
and Nambisan, 2015; Parashar and Singh, 2005).

Innovation was described as a multidimensional phenomenon. Thus, deploying the typology of innovation
helps to understand and explain the subject broadly. According to OECD and Eurostat, innovation can be
subdivided into two groups: technological innovation and non-technological innovation. Technological
innovation is improvement comprised of product and process innovations while nontechnological
innovations deal with organizational and marketing innovation (Opazo-Basaez et al., 2021). Digitalization
can be handled in both cases but it is rather closer subject to product & process innovation or operational
innovation which is accepted as an issue of this study. Additionally, it is stated that knowledge is fed by
innovation capability, because the and innovation capability provides instant and accurate access to
information (Gulyaz and Erturk, 2020). Real-time data and instant access to the data is the core function of
every digital system. Thus, it can be concluded that the company's innovation ability has a direct impact on
digitalization.

Innovation in service industries or service innovation is accepted as the most powerful tool to fight
commaoditization. Because of the structural characteristics of service industries, there is no physical product
in most of the cases. The innovation in service is easier, more comfortable, and less time-consuming than
the physical product comparable, because of the patents, commercial rights, shorter product life cycle, and
less capital investment (Lyons et al., 2007).

Service innovation offers the potential to create new services, products, or combinations of value-adding to
a firm’s scale (Parida et al., 2015; De Brentani and Ragot, 1996). Service innovation capability is accepted
as the ability to come up with new ideas, and knowledge to leverage the firm within the competitive
environment (Parashar and Singh, 2005). Service innovation capability is important for hotels whether to
meet customer requirements or exceed them. However, its importance, and enhancing service innovation
is still a gap in the tourism area. Studies related to service innovation in tourism emphasize the importance
and mediating effect of social capital, and knowledge, in the whole process (Tang et al., 2015). Also, tourism
and innovation studies are limited in the success of the innovation process, factors influencing the process,
and performance results after new service innovation (Ottenbacher and Gnoth, 2005). In another study
scholars have developed a three phase to simplify the process of service innovation capability such as:
sensing, seizing & transforming (Péppelbul} et al., 2011). In the sensing phase, the idea, itself should be
scanned, evaluated, and detailing. In other words, it is the step of understanding the issue. In the seizing
phase, it is focused on the solution more than identification. In the transforming phase, the idea has already
been understood, hashas acted for a solution and now it consists also unfreezing, changing, and freezing
steps.
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Service and tourism studies are mostly related to service innovation. However, in order to overcome the
innovation process in firm operations, innovation capability should be defined and assessed. Innovation
capability directs the firm to new products, process, and techniques (Yousaf et al., 2022). Innovation from
in operational perspective resulted in; improving high speed to deliverables, improving computational
capabilities, reducing deployment cost, supporting identity management functionalities, improving data
security reliability of digital processing capability, productivity, improving real-time response to customer
feedback, quality improvement, customization of operational processes, services and products (Edu et al,
2020). Innovation capability and technological innovation directly affect the performance of the firm. An
increase in innovation in products and processes is resulted in increased performance of enterprises
(Martinez-Roman et al., 2015; Ormeci and Ocal, 2023). Thus, the hypothesis is;

H1: digitalization and service innovation capability positively related to digitalization
H3: service innovation capability and service value creation capability are positively related
2.2. Service Value Creation Capability

Value creation is a redesigning of the process, product, and strategy of an enterprise to meet customers’
experimentation (O'cass and Ngo, 2011; Martin et al., 2019). Customers’ needs and demands are accepted
as de facto in the value creation process (Gronroos, 2011; Vargo and Lusch, 2008). This value-creation
process cannot be successful regarding the digital instrument, of which has a direct effect on digitalization
(Schroeder and Kotlarsky, 2015). The increased use of new technologies and digital instrument facilitate
adaptation to the Industry 4.0 revolution (Karaata, 2021). Besides, ongoing trends on servitization and
blending servitization into an operational process to create new generating revenue-generating areas is
linked with digitalization and digital instruments (Vendrell-Herrero et al., 2014; Vandermerwe and Rada,
1988).

Service value creation and innovation capability are directly related elements and innovation capability is
accepted as a crucial and critical factor in the service value creation process (Hogan et al., 2011; Saunila,
2016; Poppelbul et al., 2011; Haikid and Koivumaki, 2016). Using innovative technologies results in value
creation in organizations' processes or the generation of new business models (Corsaro and Anzivino,
2021).

Implementing any Information Technologies (IT) to upgrade the service and processes in the service area
which is called IT-driven service innovation using digital technologies mostly results as value creation on a
firm scale (Dominguez-Pe’ryet al., 2013; Fitzgerald et al., 2014). It is realized by means of the service
value creation ability of enterprises.

Service value creation capability and digitalization concepts are fall between IT-driven service innovation
and implementation of IT Technologies (Dominguez-Pe’ryet al., 2013; Mahmoud et al., 2017), digital
technology adaption (Cenamor et al., 2017), strategy (Modller et al., 2008), value creation in B2B digital
context (Corsarao and Anzivino, 2021), value offering, performance and customer satisfaction (O’Cass and
Ngo, 2011). Service value creation capability for an enterprise from an operational perspective can be
classified as service process management, service performance management, and IT infrastructure (Nada
and Ali, 2015). In this study, the service value creation capability is examined in the case of enterprise
operational capability. Therefore, the hypothesis is;

H2: digitalization and service value creation capability positively related

H4: service value creation capability and IT infrastructure are positively related

H5: service value creation capability and service performance management are positively related
H6: service value creation capability and service process management are positively related.

Under the comprehensive search on service value creation capability, innovation capability, and effect on
digitalization, the study tries to fill the gaps on service value creation capability and innovation capability
effect on digitalization for tourism industries. The study is also focused on the relationship between process
management, performance, and IT and service value creation capability.

3. METHOD

Study grounded to service value creation capability and innovation capability models. It is a section cross-
section of tourism enterprises in three sectors: hospitality, food& beverage, and healthcare facilities. In the
model exogenous variable is digitalization which is affected by two endogenous variables; service value
creation capability and service innovation capability.
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3.1. Sampling

Stratified random sampling is used in this study. If the population is heterogeneous the stratified sampling
methods should be implemented. In stratified sampling whole population is divided into a homogenous
subgroup, known as strata, and the units of each subgroup is chosen randomly (Singh and Masuku, 2013).
It is the method of increasing efficiency by means of increasing sample size (Arnab, 2017: 107). In stratified
sampling, you dealtdeal with the bigger heterogeneous subgroups (but homogenous inside the group),
rather than one homogenous small sample size. Besides, the random selection inside each stratum
provides the researcher with statistical inference and generality to a population. Subgroups might be based
on selected factors depending on the research such as company size, sector, occupation, etc. (Taherdoost,
2016). Eventually, in stratified sampling, the sample size is smaller, it is less costly and samples within the
strats are more homogenous than the other random sampling methods (Neuman et al., 2011).

The tourism industry consists so many sectors and branches. The study is dealt on three of the most
revenue-generating heterogeneousheterogeneous tourism sectors: hospitality, food & beverages, and
health. Therefore, there are three strats. The criteria for deciding stratums are their business type, products,
and services. The number of samples in each stratum will be chosen proportionally considering the weight
of each stratum in the population. Random selection principle will be considered to assign to each subgroup.
The number of samples for exploratory studies depends on the number of variables. Depending on the
complexity of the study and structural design it is common to have at least *20 observations for each
variable. Besides, if the construct is fewer than 7 the minimum number of the sample size is suggested to
be 150 (Hair et al., 2010: 662). In order to decide the proportion, the number of facilities in a city (Eskisehir)
should be considered. Each strats is summarized on Table 1.

Table 1. The # of facilities and proportion for each strats

The #of units in each The proportion of each Sample size of each
Strats* strats strats (%)* strats
Hospitality 19 34 68
Food & Beverage 27 48 96
Health care facilities 10 18 36
Total 56 100 200

*: according to the proportion sampling methods, the proportion is each strats is calculated as: (34/56) *100 for hospitality and rest
is calculated respectively.

The number of hospitality facilities is 19, and the number of food and beverage facilities is 27 calculated as
an enterprise that has a certificate of the Ministry of Culture and Tourism (The Ministry of Culture and
Tourism, 2023). the number of tourist arrivals, especially from the Middle East, to the city is increasing
catastrophically for medical (health and wellness) purposes. In the selection of healthcare facilities, the
main consideration is determining if the facility has involved any process or department providing a service
for medical tourists or not. The private & public hospitals, beauty & wellness centers and physical
treatment/therapy facilities are subjected to this study as care facilities. As accepted sample size for these
6 variable studies is 120 (6*20-Hair et al., 2010). Respecting scientific notions but to increase the generality,
the number of 438 participants is subjected to in this study. The stratified sampling principle is only used to
allocate the enterprises into a homogenous subgroup. The stratified samples will be considered as one
sample in further analysis and explaining the results.

3.2. Measurement Scale

The measurement scale consists of six sections. Sections 1 and 2 consist of demographic information,
Section 3 items adapted from Oliviera and Roth, 2012; Section 4 items from Rabetino et al. (2017); Section
5 items from Martinez-Roman et al., (2015) (items 1-6); from Grawe et al., (2009) (items 7-10); from
Panayides, (2006); from Vicente et al., (2015) (articles 11-12); Section 6 from Haikidé and Koivumaki (2016);
Mahmud et al, (2016). All questions were translated into Turkish.

To approve scope and face validity a face-to-face interview was executed to have an expert opinion
between 15.02.2023 and 20.02.2023 a group of 5 experienced academicians and sector representatives.
Besides, reliability and validity tested by conducting a pilot study between 23.02.2023 and 28.02.2023 after
necessary corrections the measurement scale will be implemented.

3.3. Data Gathering

The pilot study was conducted between 23.02.2023 and 28.02.2023 and after a few changes data was
collected between 15.04.2023-15.05.2023 from a senior & executive manager in facilities. Besides, the
study is mainly focused on operational structure and service processes in the facility, so, data also will be
collected from the operation personnel who are the main owners of the processes and who are the people
doing the job at the operational level.
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4. RESULTS

The PLS-SEM model is best to meet Maximum Likelihood Estimation requirements and is an appropriate
tool to test if the construct consists of reflective and formative structures together and if normality conditions
fail (Fornell, 1981). This study failed in normality tests. Thus, the PLS-SEM model will be used and tested
with Smart PLS software. Smart PLS is reliable software in which reflective and formative structures can
created and tested in the same model while the data is not normally distributed. SPSS 24 and Smart PLS
3.0 is used in this study for analyzing descriptives and model structure.

Demographic results for participants are summarized in Table 2. As indicated 51.5 % of the participants
are female, 37.1 % of participants are between age 36-45, 34.1 % of them are between age 20-35 and 28.8
% of participants fall between age 46-60 which are supposed to be executives and senior managers.

Table 2. Demographic variables

Frequency %

Age 20-35 149 34.1
36-45 162 37.1
46-60 126 28.8
Gender Male 212 48.5
Female 225 51.5
Education Primary school 54 124
Secondary school 70 16.0
High school 226 51.7
Bachelor 83 19.0
Postgraduate 4 0.9
HR Profile Operational staff 264 60.4
Senior manager 124 28.4
Executives 49 11.2
Capacity of Enterprise 1--50 60 13.7
51-100 366 83.8
101-500 11 2.5
The # of Personnel 1-10 88 20.1
11-30 250 57.2
31-100 74 16.9
101-500 25 5.7

Most of the participants graduated from high school (51.7 %) and worked as operational staff (60.4 %). the
highest record for the capacity of enterprises is 83.8 % which has the capacity of visitors between 51-100.
The number of personnel working in enterprises fall between 11-30 with a 57.2 % percentage in all sample.
The study consists of six variables. The relationship between the variables and model structure is shown
in Figure 1.
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Figure 1. The model structure

As shown in Figure 1 the model tests the relation between digitalization &service value creation capability,
digitalization and innovation capability, and service value creation capability with IT, Performance &
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Process respectively as indicated in the given hypothesis in the previous sections. Before going further in
analyzing the construct validity and reliability statistics are interpreted in Table 3.

Table 3. The measurement scale

Structures Loadings a AVE CR
Service Value Creation Capability 0.72 0.61 0.84
SerValCreCapl 0.71
SerValCreCap2 0.65
SerValCreCap3 0.88
Process 0.64 0.58 0.78
Processl 0.69
Process2 0.77
Process3 0.67
Process4 0.71
IT 0.72 0.65 0.83
IT1 0.68
IT2 0.98
Performance 0.60 0.53 0.73
Perfl 0.87
Perf2 0.46
Innovation Capability 0.76 0.62 0.87
InoCapl 0.59
InoCap2 0.61
InoCap3 0.72
InoCap4 0.75
InoCap5 0.60
InoCap6 0.77
InoCap7 0.53
Digitalization 0.78 0.71 0.89
D1 0.98
D2 0.64
D3 0.51
D4 0.62
D5 0.65

As indicated in Table 3 AVE>0.50) and CR (>0.70) values are acceptable for convergent validity and
discriminant validity confirmation. Besides, exploratory factor analysis indicates that the number of factors
in this construct is six. Besides AVE and CR values, HTMT values are also significant (>0.85). The
goodness of fitness value of SRMR is lower than 0.10 (0.09). Another important parameter for the goodness
of fithess NFI value is <1 (0.858, p<0.05). The Squared Euclidean distance-d_ULS and The Geodesic
Distance d-G values are more significant (at p>0.05) than the model is acceptable. Looking at R? values
on Table 4; Service value creation capability is explained 38 % by IT (R*= 0.38), 30 % by process (R*=
0.30), and 24 % by performance (R?= 0.24). Innovation capability is explained by the 21 % of service value
creation capability (R?= 0.21) and respectively Innovation capability and Service value creation capability
are explained by the digitalization with 42 % and 39 % (R?= 0.42 and R?= 0.39 p<0.05). Besides, the effect
size should also be considered. Table 4 interprets the results of effect sizes.

Table 4. Hypothesis

Hypothesis 3 R? t-values f? Decision

H1: Dig&IlnnoCap 0.548 0.42 7.891 0.48 (large) Supported
H2: Dig&SerValCreCap 0.456 0.39 6.782 0.369 (large) Supported
H3: InnoCap&SerValCreCap 0.298 0.21 3.283 0.013 (small) Supported
H4: SerValCreCap&IT 0.476 0.38 5.267 0.391 (large) Supported

H5: SerValCreCap&Performance 0.314 0.24 3.675 0.016 (small) Supported
H6: SerValCreCap&Process 0.345 0.30 4.218 0.089 (medium) Supported

* p<0.05

As stated the effect size index are f 2 for small, medium, and large effects are 2 = 0.02, 0.15, and 0.35
respectively (Cohen, 1998). According to f* values, there is a large effect between digitalization & and
innovation capability and digitalization & and service value creation capability, Service value creation
capability & IT, a medium effect between service value creation capability & and process management,
small effect between innovation capability & and service value creation capability and performance &
service value creation capability respectively. Besides, comparing 3 and t-values of path analysis shows
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that outcomes are reliable and significant in our case. Going further, the mediator effect of service value
creation capability in this study is also examined. Table 5 shows the results of the analysis.

Table 5. Mediator effect of service value creation capability

Variables Coefficient S.E. t p LLCI ULCI

constant  4.3383 0.3017 14.3771 0.0000 3.7452 4.9313
Processl 0.0060 0.0503 0.1189 0.9054 -0.0929 0.1049
SerValCr -0.0613 0.0511 -1.2001 0.2308 -0.1617 0.0391

Since p values in Table 5 (0.2308>0.05 accept) are not significant hypothesis that indicates the mediation
effect of service value creation capability has failed. This means that there is no mediation effect of service
value creation capability on digitalization. Otherwise, this variable cannot be accepted as a mediator in this
model. Hence all the hypothesis is supported in this study.

5. CONCLUSION and DISCUSSION

The study is based on constructing a model to test the relations between six variables which are explained
in the previous sections: digitalization (as a dependent variable), service value creation capability,
innovation capability, IT, process, and performance. The outcomes approved the positive relations between
dependent and independent variables exist, hence hypothesis is supported.

However, scholars insist on the importance of service value creation capability and digitalization concept,
digital technology adaption (Cenamor et al., 2017), strategy development (Moller et al., 2008), value
creation in B2B digital context (Corsarao and Anzivino, 2021), value offering, performance and customer
satisfaction (O’Cass & Ngo, 2011) there is still a gap in service value creation capability and digitalization
especially on service industries. Accepting all the studies with their novelty, there is a need to explore this
relation for most of the revenue-generating tourism sectors. Looking in service value creation capability
context, service value creation capability is explained digitalization with 42 % (R?=0.42). This result supports
previous studies explaining the relationship between service value creation capability and digitalization
(Schroeder and Kotlarsky, 2015; Corsarao and Anzivino, 2021; Haikié and Koivumaki, 2016; Parida et al.,
2015; Edu et al, 2020; Vendrell- Herrero et al., 2014; Vandermerwe and Rada, 1988).

Tangible technologies like IT-driven ones have a direct effect on service value creation capability and hence
digitalization (Parida et al., 2015; BarNir et al., 2003; Benjamin and Wigand,1995; Gallaugher, 1997; Gago
and Rubalcaba, 2006; Maglio and Spohrer, 2008; Haikid and Koivumaki 2016). The result of this study
supports the main findings of recent studies; service value creation capability is explained 38 % by IT (R?=
0.38) and there is a strong relationship between service value creation capability and digitalization as stated
before (R?>= 0.42). Performance is accepted as the main component of the service value creation process
from an operational perspective (Nada and Ali, 2015). One of the findings of this study supports also the
previous studies, to show the relationship between service value creation capability and performance
relation (R?= 0.24). There is a weak relation between innovation capability and service value creation
capability, which is not supposed to be at the beginning of the research. Although scholars emphasized
using digital technologies for service innovation mostly resulted in a value creation on the firm scale (Péry
et al., 2013; Fitzgerald et al., 2014) supporting the literature but relationship between those two variables
is lower than expected. As considering the dynamics and structural situation of the tourism industry as
human human-intensive sector and in which innovative technologies are rarely used in operational
processes, the results can be acceptable. Thus, respondents failed to answer these questions positively.
However, the relations (R? = 0.21) were weak the hypothesis was still supported.

Although there is a weak relationship between innovation capability and service value creation capability,
there is a strong relationship between innovation capability and digitalization, which is supported by our
beginning hypothesis.

The study is the first to consider the effect of service value creation and innovation capability on digitization
in three sectors of tourism. In this case, it is contributed to the literature in:

e Adding value in the creation of the relations digitalization and service value creation and innovation
capability in the tourism industry with three main revenue generating sector

e Giving a framework to tourism stakeholder in digitalization, innovation capability, and service value
creation capability in their information technology, process, and performance management.

The structural characteristics of service industries facilitate the realization of innovation easily and are
accepted as the most powerful tool for fighting commaoditization with characteristics of easy, comfortable,
and less consuming time-consuming than the physical product because of the commercial rights, and short
Product Life Cycle (PLM). The short PLM is also an important point for innovation in the service industry.
The mass customization and personalization concepts shorten the lifecycle of a tourism product. In the
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case of being agile and adapting the process and services to a rapid change, the tourism industry decision-
makers should be more aware of the innovation and innovative technologies concepts.

6. LIMITATIONS and FUTURE WORKS

Almost all the technology developments are launched as fancy toys or magic wands. It is given meaning
as expected to solve the ongoing and possible problems in a utopian way. Besides, the power of technology
in the current human resources is another issue that should also be considered for adapting the technology
to the enterprises. Digitalization and digital transformation are also long-term changes and need strategic
plans for human resource planning. The study can be rehandled by considering the HR capital adaption
capability in a digitalization process.

The technological investment among competitors becomes a fashion somehow. But in reality, it is more
than a trendy concept. While investing the technology, enterprises may fall into “The Modern Productivity
Paradox”. As Van Ark (2016) quoted the Modern Productivity Paradox tells the firm in order to see the super
effect of technology in the processes, the investment costs should be acceptable. Otherwise, the
management or decision makers see the investment in the related technology as unnecessary. The
digitization concept can be reconsidered by taking a return on investment values into account.

The main belief of the service industry is that it is human-intensive. This phenomenon is thought of as a
constant parameter that cannot be changed by any means. Because of this cultural barrier and lack of
vision some parts of the tourism industry fall behind in accepting the digitalization. To change the situation,
well-educated young managers with a technological background should be hired in this sector. Being still
under the impression of the last pandemic wave, the tourism industry may recover by adapting digital
technologies to its operational processes. Because of the human-intensive structure investment in
digitalization is more important than any other sector considering such a new pandemic wave or any other
loss of man-hours.

According to “Neo-Schumpeterian meso dynamics: theory” the innovation process is subdivided into two
sections: objects and subjects of the innovation process. Subjects of the process are accepted as
entrepreneurship, firms, networks, and suppliers, object of the process is explained as knowledge and
competencies (Carlsson, 2007). Study based on a firm perspective without touching intellectual capital,
knowledge, and some other subjects. The study can be extended with customer involvement in the
processes.
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ABSTRACT

Purpose: This study aims to examine how government incentives affect SME employment in Trkiye's
manufacturing sector.

Methodology: The dataset used in this study was derived from a survey conducted by a privately owned
London-based company with the assistance of Turkiye's Ministry of Industry and Technology. Ordinary
least squares and two-stage least squares regression techniques were used to analyze the relationship
between government incentives and employment.

Findings: In the analysis, we found that between 2013 and 2016, jobs were created by Turkish
manufacturing SMEs with the use of state assistance. Firm-level characteristics, including firms' age,
capacity utilization rate, and innovative activities, were also found to have a substantial impact on SME
employment.

Originality: Our study is the first to examine the impact of incentives on employment in manufacturing
SMEs in Turkiye using a micro dataset administered to 10.063 manufacturing firms by the Ministry of
Industry and Technology.
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Devlet Destegi ve imalat Sanayii KOB/’lerinin istihdami

OZET

Amag: Bu calisma, devlet tesviklerinin Tirkiye imalat sektériinde KOBI istihdamini nasil etkiledigini
incelemeyi amaglamaktadir.

Yéntem: Calismaya konu veri seti Tlrkiye Sanayi ve Teknoloji Bakanh@i'nin yardimiyla Londra merkezli
Ozel bir sirket tarafindan gercgeklestirilen bir anket arastirmasindan edinilmigtir. Devlet tesvikleri ile istihdam
arasindaki iligkiyi analiz etmek icin siradan en kuguk kareler ve iki asamali en kiguk kareler regresyon
teknikleri kullaniimistir.

Bulgular: Calismada, 2013 ile 2016 yillari arasinda Tirk imalat KOBI'leri tarafindan devlet yardimi
kullanilarak istihdam yaratildigini bulunmustur. Firmalarin yasi, kapasite kullanim orani ve yenilikgi
faaliyetleri gibi firma diizeyindeki dzelliklerin de KOBI istihdami iizerinde énemli bir etkiye sahip oldugu
bulunmustur.

Ozgiinliik: Calismamiz, T.C. Sanayi ve Teknoloji Bakanli§i tarafindan 10.063 imalatgi firmaya uygulanan
bir mikro veri setini kullanarak Tirkiye'deki imalatgi KOBi'lerde tesviklerin istihdam (izerindeki etkisini
inceleyen ilk calismadir.
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1. INTRODUCTION

Analyzing the effect of incentives on employment is a topic that has attracted many researchers. The virtue
of planning is to put resources into a cycle that helps individuals become involved and evolve. In this
respect, successful planners have been praised by many great minds, as they might deserve more
applause than philosophers (Cicero, 1999: 3). Today, to appraise planners' success in job creation, the
main requirement is repetitive analyses of past policies.

The strong connection between creating jobs and being productive is crucial to society's progress (van Ark
et al., 2004). Jobs are where people's abilities turn into economic value, boosting overall output and
supporting growth. When the workforce is productive, it starts a cycle of continuous improvement, leading
to long-lasting advantages. This interdependence is vital for economic health, emphasizing that jobs create
wealth and encourage ongoing skill development and progress. In the complex process of societal
development, the combination of jobs and productivity weaves a fabric that encompasses individual dreams
and the prosperity of the whole nation.

In 2012, Tirkiye's development objectives focused more on government funds' power to incentivize more
employment. The Turkish government has designed various programs to incentivize Small and Medium
Enterprises (SMEs) in the manufacturing industry. These programs include the Investment Incentive
Program and Technology Development Zones Program (Kahraman et al., 2019). The Investment Incentive
Program offers exemptions and tax reductions, social security premiums, and land allocation fees for SMEs
that invest in specific regions and sectors. Meanwhile, the Technology Development Zones Program
provides infrastructure, R&D support, and tax reductions for SMEs in designated technology zones. The
government provides financial support through different programs, such as the credit guarantee fund and
SME support and development programs. However, micro-enterprises find it challenging to benefit from
these funds in Tirkiye, whereas medium-sized enterprises can monitor legislation and credit incentive
channels because of their advanced institutional structures (Erdin and Ozkaya, 2020).

Additionally, medium-sized enterprises employing 50-250 workers benefit from these loans in Tirkiye,
especially if they have an R&D infrastructure to design original products. Medium-sized enterprises in
Turkiye can also provide counter guarantees for investment banks, which distribute funds to SMEs through
low-interest, long-term investment loans. Moreover, the European Union's umbrella programs include
support, grants, and loans for SMEs in Turkiye, which can further assist the manufacturing industry.

The Turkish government plays a significant role in promoting the growth and development of SMEs in the
manufacturing industry. It offers various incentive mechanisms such as providing information and
technology sources, establishing science parks, and directing financial support to innovative enterprises
(Eceral and Koroglu, 2015). However, the effectiveness of these incentives in promoting the growth and
development of SMEs in the manufacturing industry has not been discussed explicitly in the literature.
Incentives related to overall market conditions, government policies, and competition structure are essential
in allocating resources and efforts to develop new knowledge. The industry in Turkiye is heavily regulated
and protected, with public instruments used to support national interests and domestic firms. In the
literature, the effectiveness of these incentives is explored in the case of the defense and aviation industry,
where various institutions offer incentive mechanisms that firms exploit, leading to their growth and
development. The defense and aviation industry invests heavily in research and development, which is
essential for innovation and growth. The relationship between incentive exploitation levels and firm
characteristics such as size, age, labor quality, innovative capacity, and performance needs to be evaluated
to determine the effectiveness of incentive mechanisms in promoting the growth and development of SMEs
in the manufacturing industry in Tirkiye. Incentive and support mechanisms are crucial in ensuring the
development and sustainability of the industry's growth and performance.

The Turkish manufacturing industry comprises 382,974 SMEs, which account for almost 60% of the
industry's total Employment (TurkStat, 2021). However, these SMEs generally produce low-value-added
products, and the SME legend does not provide a sufficient economic contribution to Turkiye. In contrast,
large-scale enterprises that produce high-value-added products are required for the development of regions
and cities. Large enterprises (4,335) account for only 0.1% of the total enterprises but contribute 40% of
Employment (TurkStat, 2021) and 73.1% to the value-added. The added value per person is $10,300 in
medium-sized enterprises and $4,700 in large enterprises, while the added value per facility is $1,860,000
in medium-sized enterprises and $41,200 in large enterprises (Erdin and Ozkaya, 2020). To ensure SMEs'
survival in the long run, it is critical to understand the mediating effects of government incentives on their
survival.

In this study, we contribute to the literature by assessing the perception of SMEs in the Turkish
manufacturing industry. Previous research on the relationship between incentives and regional
development has focused on developed countries. Studies on developing countries have generally

74 Cilt / Volume 58 | Say1 / Issue 1



Government Support and Employment of Manufacturing SMEs

examined the impact of public support on overall employment in the economy. This study fills a gap in the
literature by conducting a micro-level analysis of Turkish manufacturing SMEs. The study found that Turkish
manufacturing SMEs are struggling but can still create jobs with the help of state support. Balancing
inequalities among firms also seems to be far from being achieved. We conducted empirical analyses in
the study to obtain a more detailed picture of the relationship between firms' employment and government
incentives. The dataset used in the analyses was obtained from a survey of Turkish manufacturing SMEs.
The study's sampling was made on 10,063 respondent firms based on their sectors and regions.

In addition to the variables derived from the survey study, we obtained variables from the database
published by TurkStat to control for the effects of regional differences. We applied the Ordinary Least
Squares (OLS) and Instrumental Variable (V) approaches to analyze the relationship between variables.
The OLS results showed a significantly positive relationship between general incentives and firms'
employment. The IV approach found higher coefficients between these variables. The study's findings
based on heterogenous effects revealed that SMEs with 1 to 19 employees employ more people when they
benefit from incentives than those without incentives. Additional factors that were found to be significantly
influential on SME employment are firm-level characteristics: the capacity utilization rate and innovation.
The study's findings suggest that government incentives can positively impact SME employment, but other
factors, such as firm-level characteristics, also play a role. The study's findings also suggest that the
objective of balancing inequalities among firms is still a challenge.

The following is how the remaining portion of the article is organized: the second section explores the
pertinent literature. The third chapter discusses the methodological approach taken for this investigation
and presents the findings in the fourth part. In the final section, the conclusion and final thoughts are offered.

2. LITERATURE REVIEW

The literature on the effects of incentives on employment is vast. Whether in policy briefs or empirical
analyses of industries, the academic consensus is that the effectiveness of incentives is uncertain (Patrick,
2014). However, it is important to note that certain structural factors found in studies of manufacturing SMEs
contribute more to the national employment level (Voulgaris et al., 2005). In this section, empirical literature
and recent discussions on the relationship between state support and firms' employment growth and level
will be elaborated on.

Empirical studies on government incentives and employment changes differ in their theoretical frameworks
and empirical strategies. Most studies assume that incentives have a lagged effect on employment, with a
minimum of three years between the time of enrolment in an incentive program and the level of or change
of Employment (Bartik, 2018: 18). As a result, government incentives variables in econometric models are
either constructed periodically before the employment level variable (see for example Westhead and Birley
1995; Hoyt et al. 2008; Courseuil and Moura 2010; Jensen 2017) or the establishment-expansion decision
of firms in the study sample is used to determine the time point of the variables (Faulk 2002; Gabe and
Kraybill 2002; Fukanuma et al. 2006; Gamberoni et al. 2016).

Bartik (2018, p. 5) argues that economic development incentives are effective for at least 3 years, but no
more than 20 years. He reasons that if a firm receives public funds to locate or relocate, it will eventually
become clear that the decision was not in the firm's best interest if the incentive is not renewed. Therefore,
one-time incentives are not a reliable way to reduce regional inequality.

Government incentives are often designed to create jobs, but they can also destroy jobs. The effectiveness
of an incentive program depends on how it is structured and how it is implemented. Even unrealistic
promises in political campaigns can reduce unemployment. Alt (1985) found that political interventions by
newly elected and existing governments can positively affect the unemployment rate in the short term.
However, he also found that this effect is only sustained if the government has a majority in parliament.

The success of government policies depends on how locals perceive them. Politicians and institutions need
to gain the trust of the majority of society, not just a selected few. A study by Walker and Greenstreet (1991)
found that favoring new manufacturing firms in sub-regions of Appalachia leads to intra-regional and intra-
sectoral competition. This competition wastes resources that could be used to create jobs. Furthermore,
regional imbalances deepen with the transfer of capital from one region to another. Therefore, governments
should seek the trust of the majority of society when designing policies that are intended to create jobs.

In today's world, governments need to attract foreign investment to create jobs. A study by McAleese and
McDonald (1978) found that there is no significant difference between the responsiveness of newly
established domestic firms and foreign firms to government policies. They also found that government
support for foreign manufacturing firms in Ireland has a significant positive impact on employment.
McAleese and McDonald recommend that governments should carefully target their support to the right
enterprises in order to maximize the benefits of foreign investment.

Verimlilik Dergisi / Journal of Productivity = 75



Ali Recai Direkgi, Abdullah Tirgil

Some studies have examined the effectiveness of government policies and programs in targeting the best
possible entities. Box et al. (1994) studied manufacturing entrepreneurs and found that firms owned by
people with a strong desire for success and a keen awareness of their environment have more employment
growth than those who lack these characteristics. They also found that government incentives have a
significant positive impact on employment growth, but that these policies are not always targeted at the
firms that are most likely to benefit from them. This is because government incentive programs are often
designed to capture in-need firms, sectors, and regions. As a result, finding entrepreneurs with a strong
desire for success in-need positions could be difficult, except for the early years of their startup.

Westhead and Birley (1995) studied the performance of firms in their starting years. They found that it is
difficult to pick winners among new ventures, and that the relationship between employment growth and
owner-manager characteristics is not profound. However, they did find that manufacturing firms that have
been granted public funds tend to have more employment growth than services firms that raised finance
through credits and loans from non-governmental institutions. They also found that startup size and the
firm's sub-sector are significantly affecting firms' employment growth.

Gabe and Kraybill (2002) studied firms in their median age. They found that firms that expect to employ
more people with government support for expansion tend to overestimate their future employment growth.
Gabe and Kraybill state that firms do this to be eligible for incentives. The authors conclude that while
incentives positively affect firms' announced employment growth, the actual growth is negatively correlated
with government support.

Voulgaris et al. (2005) studied the factors that affect manufacturing firms' employment growth in Greece
between 1995 and 1999. They found that firms with 1-19 employees create more jobs than firms with 20
and more employees, and that the age of the firm is negatively correlated with employment growth. These
findings are similar to those of other studies which analyze alike countries' markets.

Hoyt et al. (2008) found that regional differences affect the development of firms. They also found that
incentives have a positive relationship with employment, but the effect varies from county to county. Border
counties of Kentucky saw the most employment growth from incentives, while neighboring states saw an
increase in employment from businesses attracted to Kentucky's public funds.

Incentives can also be used to alleviate disparities between people in the workforce with different
conditions. For example, Lalive et al. (2009) found that Austria's policies to encourage firms to employ
disabled workers led to an increase in the employment of disabled workers, but also a decrease in total
employment. This is because the incentives displaced non-disabled workers.

Most studies of government support for firms only consider firms that receive support or those that do not.
Courseil and Moura (2010) broke this mold by studying firms that were eligible for support but did not
receive it. They found that firms that received support had more employment growth, while firms that were
eligible but did not receive support had a negative trend in employment.

Patrick (2014) found that increasing public funds to help private entities negatively affects rural employment
in the medium term. However, she also found that public support has a positive impact on urban county
employment in the short term. Patrick suggests that public authorities should increase the restrictions on
eligibility for government support. Other studies (Rolnick and Burstein, 1995: 8 Thomas, 2010: 161) support
this recommendation.

Few studies have examined the effectiveness of employment incentives. Gamberoni et al. (2016) found
that firms eligible for employment subsidies in Spain had 2% more employment growth in 2013. However,
robustness tests and difference-in-discontinuities regressions failed to confirm a significant relationship
between employment incentives and employment growth of SMEs. The authors are not skeptical about the
long-term effects of the reform as more post-reform data become available.

Jensen (2017) argues that studies on the relationship between incentives and job creation are flawed if
they do not control for other factors. He proposes using matching methods to compare firms that receive
incentives with similar firms that do not. Jensen found that firms that received incentives were more likely
to recommend the program to other firms, but he could not confirm that the program caused the employment
growth. He concludes that firms that would have expanded their businesses anyway are more likely to apply
for incentives, and he warns policymakers about the financial burden of these programs.

Partridge et al. (2020) conducted a more current analysis that takes into account a number of remedies to
the issues mentioned by Jensen (2017). To examine the longer-term effects of incentives, they use Patrick's
(2014) IEI as a variable in their research. They isolate the county fixed effects, employ Lewbel's (2012)
instrumental variable approach, and develop a variable to simulate local demand shocks, also known as
the Bartik instrument in the literature, to address potential endogeneity issues. Authors use the number of
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new startups in a county as a measure of job growth. Their findings demonstrate that a decrease in the
number of new companies is related to a shift in incentives. There is a clear inverse correlation between
new startups and incentives, particularly in the manufacturing and export industries. They urge that the
focus of future studies should be on the varied impacts of incentives. Furthermore, they argue that given
that larger enterprises already predominate in the incentive market, researchers should concentrate on the
long-term effects of incentives on SMEs when conveying their findings to policymakers.

A number of studies have found a positive correlation between government incentives and increased
employment in Turkish manufacturing enterprises (Yavuz, 2010; Ugurlu, 2020). Tax incentives, grants, and
subsidies have encouraged these businesses to expand and hire more workers. Despite the positive effects
of public support, there are also challenges that need to be addressed. These include bureaucratic red
tape, limited access to financing, and political instability. These challenges can hinder the full potential of
public support programs. There is a paucity of studies that have explored the long-term sustainability of
firms' employment resulting from public support (Yanikkaya and Karabogda, 2017). Understanding the
durability of these initiatives is essential for policymakers. Regardless of the industry and sector, firms in
Turkiye cite unfair competition from informal firms, high labor costs, and inadequately skilled workers as
major challenges to doing business and creating jobs (Erdogan and Carpio, 2019).

This study signifies a noteworthy exploration of the relationship between government support and
employment in Tlrkiye's manufacturing sector. It diverges from existing research by centering on 2013-
2016, providing a distinctive perspective on the immediate impact of the newly implemented incentive
reform in 2012. Importantly, this research utilizes survey data for empirical analysis, distinguishing it from
prior studies. Furthermore, we contribute to the academic conversation by extending and refining control
variables. Mindful of the study's limitations, these methodological and contextual enhancements aim to
deepen our understanding of the relationship between government interventions and employment
outcomes in Turkiye.

3. DATA and METHODOLOGY

This study's data originates from a survey that was conducted in 2016. The survey involves 10 063
businesses. A commercial company working with the Turkish Ministry of Industry and Technology surveyed
manufacturing businesses. The survey's questions are made to capture the general state of businesses'
productivity levels and the variables influencing them. The sample was representative of regional, firm
scale, and sectoral levels, with 24 subsectors in manufacturing (NACE Rev.2 Level 2), 26 regions by
NUTS2 level, and two-scale groups (1-19 employees and 20+ employees). We consider firm sizes of 1-19
and 20+ in our study because the 10th Development Plan of Tirkiye (2014-2018) used this classification
for all projections to evaluate the efficiency of public policies. In addition, the survey we used aimed to
conduct analyses at the regional, scale (1-19 employees and 20+ employees), and sector levels. Therefore,
the representativeness of the sample at these levels was ensured. The population was divided into 1,248
strata using 24 manufacturing sectors (NACE Rev.2 Level 2), 26 regions according to the NUTS2 level
classification, and two-scale groups of 1-19 and 20+ employees. Sampling was conducted at the level of
these strata. The sample size was calculated at a 95% confidence level and a +7.5% confidence interval.
The number of firms surveyed and the population represented by these firms are given in Appendix A.

An overview of the traits of the companies in the study is provided in Table 1. Most of the companies in our
dataset are SMEs. Additionally, 67.2 percent of the dataset's companies are younger. Almost one-third of
the companies in our sample are based in the Marmara region, which includes Istanbul, the most populous
city in Turkiye, as one might anticipate. The manufacturing of food goods dominates the industry in which
businesses are engaged.

Furthermore, it is observed from the sample that each region of Tiirkiye has a particular sector to which the
government gives financial support attentively. For instance, 55 percent of SMESs operating in the textile
manufacturing industry in Tekirdagd, Edirne, and Kirklareli have stated that they received incentives between
2013 and 2016. Finally, our data reveal that the Turkish government appears to be achieving its goal of
assisting in pre-planned areas and industries. However, almost all 26 regions have a much lower
percentage of the runner-up sector receiving public support than the leading industry. For instance, in the
TRAL region (Erzurum, Erzincan, and Bayburt), 50 percent of the enterprises producing clothing have
received incentives, but just 23 out of 100 firms producing food goods have received incentives. This
scenario might be seen as a targeted yet unfair distribution of public resources.
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Table 1. Characteristics of firms in the survey

Characteristics Number  Percentage
Size (Number of employees as of 2016)
1-19 employees 6,724 66.8
20+ employees 3,339 33.2

Age (Number of years passed from the date of
establishment)

<20 years 6,765 67.2
>20 years 3,298 32.8
Region (Regional location of the firm)
Marmara Region 3,084 30.6
Central Anatolia Region 1,687 16.8
Aegean Region 1,343 13.3
Black Sea Region 1,213 12.1
Mediterranean Region 1,088 10.8
South-eastern Region 831 8.3
Eastern Region 817 8.1
Sector (Firm's sector in which has operations)
Manufacture of food products 1,513 15.0
Manufacture of fabricated metal products 755 7.5
Manufacture of other non-metallic mineral products 675 6.7
Manufacture of textiles 610 6.1
Repair and installation of machinery and equipment 600 6.0
Manufacture of wearing apparel 590 5.9
Other sectors (18 sectors) 5,320 53.0

According to the theoretical and empirical literature (Gabe and Krayhbill, 2002), our choice of variables is
consistent. One distinction is that we increase the number of variables as much as our dataset permits
rather than exactly copying the models of previous studies. We had to treat several survey questions that
got no responses as being absent. We list our variables and their summary statistics in the table below.

Table 2. Definitions and summary statistics of variables

Variables Explanation Obs. Mean SD
Employment growth Employment growth between 2013 and 2016 9,429 0.11 0.48
Employment level Average employment between 2014, 2015, and 9,429 44.73 146.26
2016
Employment level in 2013  Employment level in 2013 9,429 42.76 142.32
Dummy variable for receiving any government 9,429 0.25 0.43
Incentive support between 2013 and 2016 (1 = at least once,
0 = never)
Firm age Age of the firm 9,429 18.17 12
Capacity utilization rate Categorical variable for capacity utilization rate for 9,429 3 1.06

operations in 2015 (1 = %0-25, 2 = %26-50, 3 = %51-
75, 4 =%76-100)

Export Dummy variable for having export activities (1 =yes, 9,429 0.3 0.46
0 =no)

Innovation Dummy variable for R&D and innovation activities (1 9,429 0.24 0.43
= yes there are, 0 = if there are no activities)

Technological Categorical variable for level of sufficiency in 9,429 1.39 0.68

sophistication  level of machinery and equipment (1 = inadequate, 2 =

machinery equipment neither inadequate nor adequate, 3 = adequate)

Utilization of Information Categorical variable for utilization level of information 9,429 1.44  0.69

technology technologies (1 = inadequate, 2 = neither inadequate
nor adequate, 3 = adequate)

Firm size Dummy variable for firm size (1 = 20 and more 9,429 0.34 0.47
employees, 0 = 1 to 19 employees)

GDP per capita The logarithm of the average gross domestic product 9,429 9.38 0.4

per capita for years between 2013-2016 at a
province level

Inflation Average inflation rate between the years 2013-2016 9,429 0.08 0.003
on the province level
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Our dependent variables are employment growth and employment level. For our analysis, we calculate
employment growth between 2013 and 2016. For employment level, we average employment levels for
2014, 2015, and 2016 and take the natural logarithm of that value to use in our regression analysis. Over
the study period, employment growth at businesses in our sample increased on average by 11%. While the
average employment level is about 45 employees, the employment level in 2013 for firms was 43. The
difference between the average employment growth rate and the increase in the number of people
employed (approximately two employees) may imply that smaller firms may have had more growth rates
proportionate to their size. Incentive, our key variable of interest, indicates that 25% of the firms in our
sample received at least one government incentive between 2013 and 2016. The average age of firms in
our sample is 18. Firms, on average, use between 51 and 75 percent of their total capacity, defined as the
ratio of the total amount of production realized by the enterprise in a given period to the maximum amount
of production that it can physically produce. Innovative activity is present in 24 out of 100 businesses.
Generally speaking, the surveyed organizations do not believe their firms are well-established in using
information technologies or machines. The initial employment level of companies, expressed as a natural
logarithm, is added to the model along with other control variables where we regress Incentive on
employment level. We also include some macroeconomic variables at the province level to account for
regional variations, which include the natural logarithm of average Gross Domestic Product (GDP) per
capita between 2013 and 2016 and the average inflation rate between 2013 and 2016.

The ordinary least squares (OLS) approach is the first step in our empirical strategy for obtaining indicative
estimates. At this phase, the goal is to determine whether government incentives are statistically
significantly correlated to employment growth and the employment level of firms. As a result, we estimate
the following model (Equation 1).

Y; = Yo + 8Incentive; + 0X; + QRegion, + [Sector; + ¢€; (1)

where for the ith manufacturing SME in our dataset, y; denotes two separate outcome variables, such as
job growth from 2013 to 2016 and the average employment level between 2014 and 2016. Incentive; is an
indicator variable taking the value of 1 if a firm received any government support at least once between
2013 and 2016 and zero otherwise. The key coefficients to be estimated are denoted by the symbol 6. y,
is a constant term. X; include control variables such as firms' age, capacity utilization level, export and
innovation activity levels, machinery and equipment level, information technology usage rate, size of SMEs,
and the firm's employment level in 2013 (in the model where we use Employment level; as a dependent
variable). Additionally, we include some macroeconomic variables such as province-level average GDP per
capita and average inflation rate. Region, controls for regional fixed effects and Sector; controls for the
sectoral fixed effects.

OLS estimates could result in biased estimations of our key independent variable, Incentive;. The
assumption that the independent variable is exogenous may not be met, which could lead to biased
estimates (Koop, 2005: 215). To put it another way, the endogeneity problem with Incentive; may arise due
to the fact that Incentive; is likely to be correlated with some unobservable factors in error term which might
also have impact on employment growth or employment level (i.e., omitted variable bias). Another potential
problem is the possibility that enterprises with more considerable employment growth or employment level
would be the ones to gain from government incentives could cause reverse causality. Hence, the OLS
estimator would be biased.

To account for the endogeneity problem, we use the instrumental variable (IV) method, where we identify
a variable that is not directly connected with the dependent variable but is correlated with the variable that
is thought to be endogenous, Incentive;. When employing an instrumental variable, the primary concern is
determining if any pathways other than those directly relevant via which the instrumental variable can
influence the outcome variable (Angrist and Pischke, 2010). Simply put, we must ensure that no exogenous
variables in the error term relate to our instruments and affect the degree of SME employment.

As our instrumental variable, we take advantage of the regional and sectoral average of the indicator
variable, Incentive;. The concept of "contextual effect" states that exogenous characteristics of the involved
group shape individual acts justifies using our instrument (Manski, 1993). Equation 2 shows the first step
of the 2SLS regression approach, from which we shall acquire fitted values. In order to obtain estimates
using the IV regression approach, we will go back to our original linear regression (Equation 1) with these
fitted values.

Incentive; = Sy + ByIncentive,; + ,X; + +y,Sector; + 9Region, + €; 2

where Incentive, is the average of the incentives at the regional and sector levels, and Equation 1 defines
the other variables.
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Our instrumental variable's rationale is heavily influenced by the concepts of contextual effect (Manski,
1993) and Currie and Gruber's (1996) "simulated eligibility" method. According to the contextual effect, any
company in a given industry and location behaves similarly to its competitors in related clusters. The
difference between the two ideas is that the peer effect assumes that businesses in the same league are
inherently competing with one another, and as a result, their actions influence the movement space of other
businesses. Regarding the idea of simulated eligibility, it is expected that firms in the same cluster, which
we formed based on the geography and industry of the firm, will all have an equal chance of being eligible
for incentives while holding firm-level attributes constant. Therefore, to simulate whether enterprises are
eligible for government incentives, we must ensure that the control variables in the equation are adequate
to account for firm-level peculiarities.

Our firm- and area-level metrics are sufficiently specific to rule out any relationship between the error term
and government incentives. Additionally, area-based variations are employed as instruments for
endogenous explanatory variables dependent on related regional variables being controlled and occurring
in individual-level equations (Wooldridge, 2002).

4. FINDINGS

The present study was designed to assess the effect of government incentives on two outcome variables,
including employment growth and average employment levels for manufacturing SMEs. We briefly report
the findings from the first stage of the IV estimation before explaining our main findings. Our F-statistics are
far higher than the suggested values, and our first-stage results are strong across different specifications.

Table 3 presents the results obtained from the preliminary analysis of receiving any government incentive
for employment growth. The first column reports OLS coefficients, and the second column reports IV
coefficients. This table is quite revealing in several ways. First, OLS results indicate a statistically significant
positive correlation between incentives and employment growth. Second, IV coefficients are statistically
significant and three times larger than OLS coefficients in magnitude. In other words, our OLS results are
underestimated.

Further analysis shows that years spent in business have a detrimental effect on employment growth, which
could be explained due to cost-cutting opportunities as a result of SMESs' experiences, which is known as
passive firm learning (Jovanovic, 1982; Dunne et al., 1989; Gabe and Krayhbill, 2003). If we now turn to the
capacity utilization rate of firms, our findings show that enterprises operating at capacity levels over 75%
see employment growth that was 4.2 percentage points higher than firms operating at capacity levels
between 0 and 25%. What is surprising is that employment growth appears to be unaffected by the
technological sophistication level of machinery equipment of firms. There seems to be a negative
correlation between a sufficient level of information technology in a firm and employment growth; however,
the precision is lower. Additionally, innovative SMEs experience employment growth of 5.1 percentage
points higher than non-innovative SMEs.

Strong evidence of the correlation was found in the firm size, such that firms with 20 or more employees
had 4.7 percentage points more employment growth than SMEs with 1-19 employees. A possible
explanation for this might be that smaller firms may have limited resources, be more risk-averse, or have
limited growth opportunities. However, it is also important to note that smaller firms are more likely to be
innovative and entrepreneurial, and they are more likely to be located in new and growing industries.
Because of this, smaller firms can create a disproportionate share of new jobs in the economy.

Overall, these results indicate that from 2013 to 2016, the job growth of SMEs was statistically significantly
boosted by all forms of government encouragement. Additionally, SMEs' characteristics and the expansion
of their employment are closely associated.

With the first set of findings, we examined how incentives affect the job-creation process. Unfortunately,
using employment growth as a dependent variable necessitates including certain temporary employees in
businesses. In other words, due to factors like the potential rehiring of former employees, we cannot be
sure how many jobs are produced by simply looking at swings in the employment growth of organizations.
People previously employed with public assistance before 2013 might have been rehired between 2013
and 2016. We must, in essence, consider the likelihood that public support may be misused.

The next section of the survey was concerned with the effect of government incentives on SMEs' average
employment. Table 4 provides the OLS and IV results of receiving any incentive on firms' average
employment in the first and second columns, respectively. OLS estimates indicate 4.4 percent more
employment in firms that receive incentives than in organizations not offered incentives. Of interest here is
the increase in the IV coefficient is more than doubled and takes on the value of 9.5 percent. This outcome
could be explained by the fact that, between 2014 and 2016, Turkish manufacturing SMEs' employment
levels were reliant on government subsidies.
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Table 3. Regression results for the relationship between employment growth

and receiving any government incentive

1) 2

Variables OLS \Y
Incentive 0.050™  0.134"
(0.013)  (0.067)
Firm age -0.003™ -0.003™
(0.000)  (0.000)

Capacity utilization rate
%0-25 Ref. Ref.

%26-9650 -0.015  -0.016
(0.019)  (0.019)
%51-%75 0.017  0.013
(0.018)  (0.019)
>%75 0.043"  0.042”
(0.018)  (0.017)

Technological sophistication level of machinery equipment
Insufficient Ref. Ref.

Neither sufficient nor insufficient -0.013 -0.016
(0.021) (0.021)
Sufficient -0.018 -0.020
(0.023) (0.023)
Utilization of Information technology (computer, software,
internet)
Insufficient Ref. Ref.
Neither sufficient nor insufficient -0.034 -0.036
(0.023) (0.023)
Sulfficient -0.041  -0.048"
(0.025) (0.025)
Export -0.017  -0.030°
(0.012) (0.017)
Innovation 0.066™  0.051™
(0.014) (0.019)
Firm size 0.058™  0.047™
(0.012) (0.015)
Regional variables
GDP per capita 0.068 0.072
(0.044) (0.045)
Inflation -23.920" -25.178"
(10.483) (10.628)
Sector fixed effects Yes Yes
Region fixed effects Yes Yes
First-stage regression results 0.800™
(0.040)
First-stage F statistics 397.21
R-squared 0.032 0.027
N 9429 9429

Notes: The first row in Column 1 reports coefficients (robust standard errors in parenthesis) on incentive
from estimating equation (1) by OLS, and the first row in Column 2 reports coefficients (robust standarc
errors in parenthesis) on incentive from estimating equation (1) by IV using average incentives at the regior
and sector levels as an instrument. Our dependent variable is the employment growth between 2013 anc
2016, calculated as [(employment in 2016 - employment in 2013)/ employment in 2013]. All regressions
control for sector fixed effects and region fixed effects as well as firm characteristics such as age, capacity
utilization rates, technological sophistication level of machinery equipment, utilization of informatior
technology, whether the firm exports or not, whether the firm carries out innovation activities, size, regiona
variables such as GDP per capita, and inflation rate. * p < .1, ** p < 0.05, *** p < 0.01.

Turning now to the firm characteristics on employment, there was a significant positive correlation between
capacity utilization rate and employment. Businesses that operated at a capacity utilization level of above
75% had 5.5 percent more employees than those whose capacity utilization level was between 0 and 25%.
A positive correlation was found between innovation and export operations and firms' employment. Further
analysis showed that inflation has a significant unfavorable effect on employment. We controlled for the
initial employment level of firms by including it as a covariate in the regression model, which was done to
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remove the influence of the firm's employment level before 2013. The relationship between changes in
employment and firm size has been the subject of much research (Wagner, 1992; Gabe and Krayhbill, 2002).
Larger firms are expected to have more significant employment change than smaller firms (Faulk, 2002).
As one might expect, we found a positive relationship between a firm's initial and future employment levels
with a highly significant coefficient.

In addition, we found a statistically significant positive relationship between GDP per capita and average
employment level. Provinces with a high GDP per capita tend to have a high level of employment. To
elaborate, GDP per capita is a measure of the average income of a province's residents, while employment
is a measure of the number of people who are working in a city. A province with a high GDP per capita is
likely to have a high level of employment because businesses are more likely to be located in cities with a
high concentration of potential customers and workers. Incentives can also play a role in attracting
businesses and jobs to cities. For example, a city that offers businesses tax breaks or other financial
incentives is more likely to attract new businesses and create new jobs. The relationship between GDP per
capita, employment, and incentives is complex. However, these factors all play a role in determining the
development of SMEs.

In the final part of the analysis, we examined the heterogenous impact of incentives on employment growth
for firms with 1-19 employees. Table 5 reports the OLS and IV estimates. We found that incentives had a
significant impact on employment growth for small firms, which is expected, as smaller firms are more likely
to expand and develop to compete with larger firms.!

Regarding firms' characteristics, we found that firms' capacity level (>%75) and innovativeness (less
precisely estimated) positively correlated with employment growth. We also found that the age of the firms
and the inflation rate at the city level were negatively correlated with employment growth for smaller firms,
which means that when inflation is high, smaller firms are less likely to afford to hire new employees.

Inflation has been found to be a consistently negative factor in the employment growth and employment
level of manufacturing SMEs in Turkiye, which is valid for SMEs of all sizes but is particularly pronounced
for those with 1-19 employees. As the prices of goods and services rise, the number of people employed
in manufacturing SMEs decreases. There could be three main reasons for this negative relationship
between inflation and employment: Inflation can lead to higher unemployment. As businesses raise wages
to attract and retain workers, their production costs increase, making it difficult for businesses to compete,
and they may be forced to lay off workers to reduce costs. Employment can lead to higher inflation. When
more people work, more money is circulating in the economy, leading to higher demand for goods and
services, which can put upward pressure on prices. However, if businesses can increase production to
meet the increased demand, inflation may not rise as much. Government policies can also affect inflation
and employment. Governments can use monetary policy (such as interest rates) and fiscal policy (such as
spending and taxes) to influence inflation and employment. For example, if the government raises interest
rates, it can help slow the economy, leading to lower inflation and employment. The employment status of
manufacturing SMEs in Turkiye may have been negatively affected by the government's disinflationary
monetary and fiscal policies.

What emerges from the results reported here is that general government incentives seem to have
considerably more of an impact on the employment status of enterprises. Regardless of the particular
incentive offered, we emphasized that incentives significantly affect the employment levels of Turkiye's
manufacturing SMEs.

! Results for firms with 20+ employees show no significant relationship and are available upon request.
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Table 4. Regression results for the relationship between average employment
and receiving any government incentive

(1) (2)

Variables OLS v
Incentive 0.044™ 0.095™
(0.006) (0.034)
Employment level in 2013 0.944™ 0.941™
(0.003) (0.004)
Firm age 0.001™ 0.001™

(0.000) (0.000)
Capacity utilization rate

%0-25 Ref. Ref.
%26-%50 0.006 0.005
(0.010) (0.010)
%51-%75 0.040™ 0.038™
(0.010) (0.010)
>%75 0.055™ 0.055™

(0.009) (0.009)
Technological sophistication level of machinery

equipment
Insufficient Ref. Ref.
Neither sufficient nor insufficient 0.008 0.006
(0.011) (0.011)
Sufficient 0.005 0.005

(0.011) (0.011)
Utilization of Information technology (computer,
software, internet)

Insufficient Ref. Ref.
Neither sufficient nor insufficient 0.002 0.001
(0.011) (0.011)
Sufficient 0.014 0.011
(0.011) (0.0112)
Export 0.021™ 0.015™
(0.006) (0.007)
Innovation 0.049™ 0.041™
(0.007) (0.009)
Firm size 0.118™ 0.117™

(0.007) (0.008)
Regional variables

GDP per capita 0.041" 0.044™
(0.021) (0.022)
Inflation -14.531" -15.362"
(6.090) (6.111)
Sector fixed effects Yes Yes
Region fixed effects Yes Yes
First-stage regression results 0.772™
(0.040)
First-stage F statistics 375.20
R-squared 0.969 0.969
N 9429 9429

Notes: The first row in Column 1 reports coefficients (robust standard errors in parenthesis) on incentive
from estimating equation (1) by OLS, and the first row in Column 2 reports coefficients (robust standarc
errors in parenthesis) on incentive from estimating equation (1) by IV using average incentives at the
region and sector levels as an instrument. Our dependent variable is the natural logarithm of the average
employment calculated by averaging the firm's 2014, 2015, and 2016 employment levels. All regressions
control for sector fixed effects and region fixed effects as well as firm characteristics such as age, capacity
utilization rates, technological sophistication level of machinery equipment, utilization of informatior
technology, whether the firm exports or not, whether the firm carries out innovation activities, size, firms
employment level in 2013, regional variables such as GDP per capita, and inflation rate. * p < .1, * p <
.05, ** p < .01.
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Table 5. Regression results for the relationship between employment growth
and receiving any government incentive by firm size (1-19 employees)

(1) (2

Variables OLS [\
Incentive 0.069™ 0.176"
(0.020) (0.090)
Firm age -0.002™ -0.002™

(0.001) (0.001)
Capacity utilization rate

%0-25 Ref. Ref.
%26-%50 -0.005 -0.006
(0.023) (0.023)
%51-%75 0.029 0.028
(0.022) (0.022)
>0%75 0.046™ 0.046™

(0.021) (0.021)
Technological sophistication level of machinery

equipment
Insufficient Ref. Ref.
Neither sufficient nor insufficient 0.004 0.000
(0.024) (0.024)
Sufficient -0.024 -0.029

(0.025) (0.025)
Utilization of Information technology (computer,
software, internet)

Insufficient Ref. Ref.
Neither sufficient nor insufficient -0.036 -0.037"
(0.022) (0.022)
Sufficient -0.029 -0.035
(0.023) (0.024)
Export -0.014 -0.030
(0.016) (0.020)
Innovation 0.069™ 0.049"

(0.020) (0.026)
Regional variables

GDP per capita 0.069 0.069
(0.049) (0.049)
Inflation -23.313"  -23.486"
(11.106) (11.233)
Sector fixed effects Yes Yes
Region fixed effects Yes Yes
First-stage regression results 0.740™
(0.046)
First-stage F statistics 260.18
R-squared 0.034 0.027
N 6253 6253

Notes: The first row in Column 1 reports coefficients (robust standard errors in parenthesis) on incentive
from estimating equation (1) by OLS, and the first row in Column 2 reports coefficients (robust standarc
errors in parenthesis) on incentive from estimating equation (1) by IV using average incentives at the
region and sector levels as an instrument. Our dependent variable is the employment growth betweer
2013 and 2016, calculated as [(employment in 2016 - employment in 2013)/ employment in 2013]. Al
regressions control for sector fixed effects and region fixed effects as well as firm characteristics such as
age, capacity utilization rates, technological sophistication level of machinery equipment, utilization o
information technology, whether the firm exports or not, whether the firm carries out innovation activities
regional variables such as GDP per capita, and inflation rate. * p < .1, ** p < .05, *** p < .01.

5. CONCLUSION

This study sets out to establish whether government incentives have an impact on employment growth and
the employment level of firms. As monetary policy instruments are restricted for direct state interventions,
government support for businesses as a fiscal policy weapon is becoming increasingly crucial. In this
regard, we looked at the success of incentives provided to Turkish manufacturing SMEs. Our data
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demonstrate how strongly SMEs rely on incentives to grow and compete. Therefore, general incentives do
aid in the expansion of SMEs.

The effectiveness of incentives is also significantly influenced by the firm's size in our sample. While
businesses with 1 to 19 employees are keener to grow with public funds, businesses with 20 or more
employees have less success with incentives. This result reflects those of Voulgaris et al. (2005), Faulk
(2002), Gamberoni et al. (2016) who also found that smaller firms are more likely to participate in an
incentive program hence create more jobs by the support than larger firms. Other factors strongly and
positively connected with enterprises' employment level include firm-level characteristics like capacity level,
exporting, innovation, and advancements in technology and machinery. Outcome for export is contrary to
that of Partridge et al. (2020) who found negative relation. This fact compels us to advise Turkish officials
to develop and carry out policies that support small businesses if they possess potential qualities.

Furthermore, regional disparities persist, with less-incentivized regions receiving higher incentives than
those supposed to get most public funding. If research examines corporations' employment based on their
factories instead of their headquarters, we predict that wealth dispersion between these locations could be
shown to be more severe, which would be a fruitful area for further work.

The effects of public funds on firms' employment are complex and depend on a variety of factors, including
the type of public funds, the size of the public funds, the way the public funds are used, and the economic
environment. Some theories suggest that public funds can have a negative impact on employment, while
others suggest that they can have a positive impact. Our study found a positive relationship between public
funds and employment. This finding broadly supports the work of other studies in this area linking incentives
with employment (Faulk, 2002; Voulgaris et al., 2005; Courseuil and Moura, 2010). These results provide
further support for the hypothesis that public funds can positively impact employment, but the specific
mechanisms through which this occurs are unclear. An implication of this finding is the possibility that public
funds increased employment by subsidizing firms' costs, which can make it more profitable for firms to hire
more workers. Alternatively, it is also possible that the multiplier effect played a role whereby public funds
created jobs indirectly by stimulating economic activity. However, Yanikkaya and Karaboga (2017)
suspected that the displacement effect could occur within the Turkish manufacturing sector, which might
hamper job creation as the explanation for why they could not find any relationship between incentives and
employment, which differs from the findings presented here.

Based on our findings, policymakers should adopt a targeted approach to government support for the
Turkish manufacturing sector. Given the pronounced impact of incentives on small and medium-sized
enterprises (SMEs), there is a pressing need to tailor policies to the specific needs of businesses with 1-19
employees. The observed variation in incentive effectiveness based on firm size underscores the
importance of designing nuanced policies that cater to the unique characteristics of different segments
within the manufacturing landscape. Policymakers are urged to bolster support for smaller firms as they
demonstrate a greater propensity to generate employment through incentive programs. Furthermore, the
study highlights the complex nature of the relationship between public funds and employment, warranting
further research to elucidate the specific mechanisms through which these funds positively influence
employment outcomes. Despite study limitations, our findings emphasize the need for policymakers to
refine and optimize government incentives, ensuring they are both accessible and effective for the diverse
array of manufacturing enterprises in Turkiye.

The issue of employment incentives is intriguing and could be usefully explored in further research.
Furthermore, we do not have panel data to examine the effects of incentives over a more extended period.
Notwithstanding these limitations, the study suggests continued efforts are needed to make government
incentives more accessible to firms with 1-19 employees.
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APPENDIX

Table A1. Number of firms in the sample and population by firm size, subsector, and region

Number of Firms Total Number of
Participated in Firms Represented

the Survey % by the Sample %
By Size
1-19 Employees 6724 66,82 189 222 87,29
20+ Employees 3 339 33,18 27 552 12,71
Total 10 063 100 216 774 100
By Subsector
10 - Manufacture of food products 1513 15,04 34 857 16,08
11 - Manufacture of beverages 175 1,74 455 0,21
12 - Manufacture of tobacco products 2 0,02 11 0,01
13 - Manufacture of textiles 610 6,06 14 589 6,73
14 - Manufacture of wearing apparel 590 5,86 26 381 12,17
15 - Manufacture of leather and related products 446 4,43 5441 2,51
16 - Manufacture of wood and of products of wood
and cork, except furniture; manufacture of articles 447 4,44 8 823 4,07
of straw and plaiting materials
17 - Manufacture of paper and paper products 230 2,29 1778 0,82
18 - Printing and reproduction of recorded media 358 3,56 7 262 3,35
19 - Manufacture of coke and refined petroleum 100 0,99 212 0,10
products
20 - Manufacture of chemicals and chemical 281 2,79 3447 1,59
products
21 - Manufacture of basic pharmaceutical products 108 1,07 217 0,10
and pharmaceutical preparations
22 - Manufacture of rubber and plastic products 580 5,76 10 470 4,83
23 - Manufacture of other non-metallic mineral 675 6,71 11 359 5,24
products
24 - Manufacture of basic metals 391 3,89 6 135 2,83
25 - Manufacture of fabricated metal products, 755 7,50 29 460 13,59
except machinery and equipment
26 - Manufacture of computer, electronic and 213 2,12 1279 0,59
optical products
27 - Manufacture of electrical equipment 283 2,81 4 205 1,94
28 - Manufacture of machinery and equipment (not 421 4,18 7 435 3,43
elsewhere classified)
29 - Manufacture of motor vehicles, trailers and 279 2,77 2 905 1,34
semi-trailers
30 - Manufacture of other transport equipment 189 1,88 694 0,32
31 - Manufacture of furniture 539 5.6 16 497 7,61
32 - Manufacture of furniture 278 2,76 4 986 2,30
33 - Repair and installation of machinery and 600 5,96 17 906 8,26
equipment
Total 10 063 100 216 802 100
By Region
TR10-istanbul 1476 14,67 77 909 35,94
TR21-Tekirdag, Edirne, Kirklareli 364 3,62 4 422 2,04
TR22-Balikesir, Canakkale 305 3,03 4 032 1,86
TR31-izmir 611 6,07 15 001 6,92
TR32-Aydin, Denizli, Mugla 362 3,60 8 888 4,10
TR33-Manisa, Afyonkarahisar, Kiitahya, Usak 370 3,68 7 154 3,30
TR41-Bursa, Eskisehir, Bilecik 612 6,08 15759 7,27
TR42-Kocaeli, Sakarya, Diizce, Bolu, Yalova 520 517 10 752 4,96
TR51-Ankara 531 5,28 14 459 6,67
TR52-Konya, Karaman 363 3,61 6 547 3,02
TR61-Antalya, Isparta, Burdur 335 3,33 5918 2,73
TR62-Adana, Mersin 417 4,14 7479 3,45

Verimlilik Dergisi / Journal of Productivity | 89



Ali Recai Direkgi, Abdullah Tirgil

Table A1. (Continued)

Number of Firms Total Number of
Participated in Firms Represented
the Survey % by the Sample %

By Region

TR63-Hatay, Kahramanmaras, Osmaniye 336 3,34 4 596 2,12
TR71-Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir 281 2,79 2 298 1,06
TR72-Kayseri, Sivas, Yozgat 363 3,61 5029 2,32
TR81-Zonguldak, Karablik, Bartin 252 2,50 1929 0,89
TR82-Kastamonu, Cankiri, Sinop 240 2,38 1279 0,59
TR83-Samsun, Tokat, Corum, Amasya 333 3,31 4726 2,18
TR90-Trabzon, Ordu, Giresun, Rize, Artvin, 333 3,31 4 661 2,15
Gumushane

TRA1-Erzurum, Erzincan, Bayburt 222 2,21 1127 0,52
TRAZ2-Agr1, Kars, Igdir, Ardahan 147 1,46 477 0,22
TRB1-Malatya, Elazi1g, Bingdl, Tunceli 264 2,62 2276 1,05
TRB2-Van, Mus, Bitlis, Hakkari 195 1,94 759 0,35
TRC1-Gaziantep, Adiyaman, Kilis 378 3,76 6 698 3,09
TRC2-Sanlurfa, Diyarbakir 239 2,38 1929 0,89
TRC3-Mardin, Batman, Sirnak, Siirt 214 2,13 694 0,32
Total 10 063 100 216 796 100

The Ministry of Industry and Technology, Directorate General of Productivity, prepared and implemented the Productivity Strategy
and Action Plan for 2015-2018 (Coban et al., 2018). The document aimed to develop specific policies and instruments to improve
productivity at the regional, scale, and sectoral levels (which is also included in the 10th Development Plan) (Republic of Tulrkiye
Ministry of Development, 2014). However, the lack of data and findings on the causes of productivity problems at these levels
hindered the achievement of this goal. The first action under the document was to create a Tirkiye Regional and Sectoral Productivity
Development Map, which would provide data and findings on the levels of differentiation and concentration of productivity problems
in industrial sectors and regions.
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Analysis of the Operational Performance of International Aviation Institutions with
the EIFTOPSIS Method

Mustafa Ozdemir?

ABSTRACT

Purpose: The main goal of this study is to rank the operational performance variables used in aviation
according to their importance levels and to measure the operational performance of international aviation
institutions.

Methodology: An extended intuitionistic fuzzy TOPSIS method with maximum deviation is used in criterion
weighting and performance measurement, which is relatively new and has no use case in aviation.
Findings: According to the results obtained in the study, it is understood that the total airport movements
controlled among the variables used in the operational performance evaluation are the criterion with the
highest importance. DSNA (France), ENAIRE (Spain), and DHMI (Turkiye) are in the top three in the best
operational performance rankings.

Originality: The operational performance variables offered by EUROCONTROL have been tested for the
first time with the extended intuitionistic fuzzy TOPSIS method.

Keywords: Aviation, Operational Performance, Intuitionistic Fuzzy Logic, EIFTOPSIS, MCDM.

JEL Codes: D81, L25, L93.

Uluslararasi Havacilik Kurumlarinin Operasyonel Performansinin GSBTOPSIS
Yontemi ile Analizi

OZET

Amag: Calismanin temel amaci havacilik alaninda kullanilan operasyonel performans degiskenlerinin
Onem duzeylerine goére derecelendiriimesi ve uluslararasi havacilik igletmelerinin operasyonel
performanslarinin dlgtimesidir.

Yéntem: Kriter agirliklandirmada ve performans 6lgiminde nispeten yeni ve havacilik alaninda kullanim
ornegi bulunmayan maksimum sapma ile genisletilmis sezgisel bulanik TOPSIS yontemi kullaniimistir.
Bulgular: Arastirma sonuglarina gére operasyonel performans degerlendirmesinde kullanilan degiskenler
icerisinde kontrol edilen toplam havaalani hareketliligi en ylksek énem agirhdina sahip kriter oldugu
anlagilmaktadir. En iyi operasyonel performans siralamasinda DSNA (Fransa), ENAIRE (ispanya) ve DHMI
(Tarkiye) ilk Gg sirada yer almaktadir.

Ozgiinliik: EUROCONTROL tarafindan sunulan operasyonel performans degiskenleri ilk kez genisletiimis
sezgisel bulanik TOPSIS yontemi ile test edilmigtir.
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1. INTRODUCTION

The aviation sector, which is a segment of the travel and transportation industry, has recently developed
quite rapidly. The annual growth of the global aviation industry is 5-6%. The development of the aviation
industry is due to the increase in international trade and the tendency of people to travel (Yu et al., 2008).
The aviation industry plays an integral role in the creation of the macro-economy due to its effects on its
own activities and other related industries (Belobaba, 2015:116). The aviation industry is part of general
transport networks. In addition to having common features with other transportation systems, it also has its
characteristics. With the use of specialized equipment due to technological development, the aviation
industry is becoming more and more capital-intensive. Due to the fierce competitive pressure and high fixed
costs in the industry, the survival and sustainability of aviation companies have become more difficult,
especially during periods of low demand. The fierce competition in the aviation industry has become more
evident today. Competitive conditions force organizations to reduce costs while increasing quality (Lu,
2012). To overcome these key challenges, to be successful and survive in the global airline market,
performance measurement in aviation companies can be an important key (Wu and Liao, 2014).

The current conditions of the global economy and the size of airports in passenger and cargo traffic make
performance evaluations an indispensable task (Shojaei et al., 2018). Barros and Dieke (2008) discuss the
importance of performance evaluation of aviation enterprises for three main reasons:

o Efficient aviation services are essential for the sustainability of airline operations.

e Performance measurement studies are helpful in evaluating the effectiveness of governments'
investments.

e Provides managers and decision-makers in aviation businesses with a source of information about
benchmarks with other businesses.

For these reasons, performance evaluation with appropriate different approach tools is very important for
the effective management of aviation services.

Due to the multitude of indices in performance evaluation methods, measuring values can be difficult and
complex, and the presence of multiple variables also involves high uncertainty and blurriness (Anbanandam
et al., 2011). Various models have been presented by researchers to examine performance in uncertain
environments. To cope with the uncertainty in the aviation industry, the extended intuitionistic fuzzy TOPSIS
(EIFTOPSIS) method, which is an Multi-Criteria Decision-Making (MCDM) approach and proposed as a
new model by Shen et al, (2018), was used in this study. This new model, which eliminates the drawbacks
of the existing intuitive fuzzy set distance measure, is used for the first time in performance measurement
in the aviation industry. This newly developed method was preferred because it does not have any
application in the aviation industry, it can help decision-makers in combating uncertainty, and it models a
stronger distance measure by eliminating the weaknesses of existing distance measures.

This study, which focuses on the operational performance of international aviation service providers,
basically consists of 4 sections. In the first section, the literature review and the conceptual framework of
operational performance are explained. The methodology and algorithms used are presented in the next
section. Then, analysis and findings are given. In the last section, research results and recommendations
are mentioned.

2. OPERATIONAL PERFORMANCE

The global air transport industry is becoming more and more competitive. Airline companies have to make
quick decisions in an intensely competitive environment to survive in the sector. While low input prices were
important in the past to provide a competitive advantage, the strength of operational performance is more
evident today (Wu and Liao, 2014). Operational performance is important for companies as it demonstrates
the improvement in quality in terms of flexibility of service delivery (Zhang and Xia, 2013). Operational
performance, which supports competitive advantage (Narasimhan and Das, 2001; Schroeder et al., 2011),
continues to attract the attention of managers and industry observers from past to present.

In recent years, the issue of performance evaluation has created interest in every sector. In the performance
evaluation literature, some studies evaluate the performance of organizations through both subjective and
objective data (Ouellette et al., 2010; Lu et al., 2012, Gramani, 2012; Lee et al., 2013).

When the relevant literature is examined, performance measurement studies related to the aviation sector
are encountered. In the studies conducted, Schefczyk (1993) compared the operational performance of 15
international airline companies in 1990 with the data envelopment analysis (DEA) method. Fare et al. (2007)
analyzed the performance of an airline company with the Malmquist Efficiency Index, taking into account
the time factor. Barbot et al., (2008) examined the effectiveness and efficiency of 49 international airline
companies in a single period using DEA and total factor productivity approaches. He also investigated the
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differences in productivity of factors. Barros and Peypoch (2009) analyzed the performance of the members
of the European Airlines Association between 2000 and 2005 using the DEA method by combining
operational and financial variables. Assaf and Josiassen (2011) focused on UK airlines and measured their
efficiency. They tried to explain the sources of efficiency differences using an innovative DEA model and a
5-year data set of 15 airline companies. Lu et al., (2012) examined the relationship between operational
performance and corporate governance of 30 airline companies operating in the USA with the help of the
two-stage DEA method. Zou and Hansen (2012) empirically investigated the operational performance of
US airlines during the period 1995-2007 and its impact on cost structure using the aggregate statistical cost
estimation approach. Wanke et al. (2015) evaluated the performance of Asian airlines in the 2006-2012
period with the MCDM method. Wanke and Barros (2016) investigated the operational performance of Latin
American airlines in the 2010-2014 period using the virtual frontier dynamic DEA method. Yu et al. (2017)
examined the dynamic production efficiency, service efficiency, and overall operational efficiency of 30
global airline companies from 2009 to 2012 with the two-stage dynamic network DEA method. Seufert et
al. (2017) evaluated the operational performance of the world's largest airlines between 2007 and 2013. In
the study, a production indicator is proposed for undesirable outputs in airline performance analysis.
Mhlanga et al. (2018) examined the factors affecting the operational efficiency of airlines in South Africa
and their impact on airline performance. Pineda et al. (2018) ranked airlines in the US based on their
financial and operational performance. They proposed an integrated model combining data mining and
MCDM by identifying critical factors for improving airline performance. Bakir et al. (2020) evaluated the
operational performance of 11 airlines operating in emerging markets with a new proposed MCDM method.
Kiraci and Yasar (2020) examined the operational data of 52 airlines, which control more than 90% of the
global airline transportation industry, between 1990 and 2017 with panel data analysis. They report the
factors determining the operational performance of airlines. Pinchemel et al. (2022) investigated the
relationship between management and operational efficiency of the four largest private airlines in Brazil.
The relationship between performance indicators was tried to be revealed by regression analysis using
panel data from 2009 to 2017. Looking at the scientific literature, there is a consensus that operational
performance is based on service delivery, quality practices, efficiency, and environmental and legal
responsibility (Sharma and Modgil, 2020; Heizer et al., 2020:34). Performance measurements for all studies
should be accessible, reliable, and accurate (Wyman, 2012).

The operation and management of airports are carried out by air transport service provider companies. The
management of the airport is similar to other sectors in terms of corporate ethics and operational efficiency
(Dozi¢, 2019). Researchers generally make use of operational or financial criteria when evaluating the
overall performance of aviation enterprises (Gramani, 2012). In recent performance measurement studies,
a transition from simple financial indicators to a multidimensional measurement perspective is observed.
Therefore, researchers focus on multidimensional indicators (Lu et al., 2012). The operational efficiency of
the airport operation can be examined in four dimensions these; airline companies, aviation management
services, passengers, and airports. Airline companies cover the number of routes and the number of take-
offs and landings. The aviation control service includes the number of aviation controllers. Passenger
ratings include the total number of passengers served. The airport is evaluated in terms of workforce,
terminal facilities, aviation facilities, traffic volume, and revenue. The overall operational performance is
evaluated by examining the productivity of employees, aviation, passenger and airline service levels (Wang
et al., 2004).

Managers, decision-makers, and people in organizations are faced with a wide variety of decisions in their
daily lives that require evaluation related to multiple features, criteria, and factors (Bai et al., 2014).
Improving operational performance in aviation businesses requires a decision-making process that includes
a systematic approach due to its complex nature. Such decision-making processes require consideration
of sometimes contradictory and sometimes interrelated criteria (Gomes et al., 2014). All these factors make
performance evaluation in aviation companies a MCDM problem (Bae et al., 2021).

A review of the literature reveals that operational performance studies in the aviation sector are conducted
on airline companies. However, the aviation industry is multidimensional. Airport operations and
management play a key role in the aviation industry. It is noticed that airport businesses are ignored in
operational performance measurement and there is a gap in the aviation sector literature. This research
will contribute to the literature in this context with its originality.

3. METHOD

The fuzzy set (FS) theory proposed by Zadeh (1965) has been successfully applied in many fields to
overcome uncertainty problems. The basis of the FS theory is based on the membership degrees of the
set elements. Researchers have developed different applications for the traditional FS theory recently.
Intuitive fuzzy set (IFS), developed by Atanassov (1986) and an extension of classical FS, is explained by
membership degree, non-membership degree and hesitation degree. Many researchers state that the IFS
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approach offers meaningful results in dealing with blurriness and is very useful in applications (Shen et al.,
2016).

MCDM methods help decision-makers organize and synthesize information in a way that gives them
confidence in decision-making (Belton and Stewart, 2002:264). MCDM methods provide a systematic
quantitative approach to decision problems involving multiple criteria and actions. MCDM can assist
decision makers in rationally evaluating all the important objective and subjective criteria for a problem
(Hatami-Marbini and Tavana, 2011). TOPSIS method, which is one of the MCDM approaches, offers
managers the opportunity to make decisions based on solid foundations. TOPSIS was developed to
minimize the distance of an object value from the positive ideal solution and maximize its distance from the
negative ideal solution (Hwang and Yoon, 1981). TOPSIS method can be categorized as an objective,
deterministic, discrete alternative, compensatory MCDM approach. TOPSIS method, which is one of the
MCDM approaches that is used successfully in many fields and gives effective results, draws attention in
research (Junior et al., 2014; Boutkhoum et al., 2018; Prascevic and Prascevic, 2017; Roy and Dutta, 2019;
Samanlioglu et al., 2018; Venkatesh et al., 2019; Bai and Sarkis, 2013; Chen and Tzeng, 2004; Krohling
and Campanharo, 2011; Wang and Chang, 2007).

In traditional TOPSIS methods, criteria have definite values in the evaluation of alternatives. Recently, the
combination of the TOPSIS method and IFSs has received widespread attention from many researchers
(Shen et al.,, 2018). In the literature, some studies use the Fuzzy TOPSIS approach to measure
performance in the aviation industry (Wang, 2008; Garg, 2016; Barros and Wanke, 2015). However, the
proposed TOPSIS methods in the heuristic fuzzy environment have some disadvantages, such as not being
able to take an alternative order of preference and negative effects in the real decision-making process
(Ye, 2010; Joshi and Kumar, 2014; Wang et al., 2016). In this study, the heuristic fuzzy distance measure,
which was proposed by Shen et al. (2018) as a nhew approach, and which overcomes the drawbacks of the
existing IFS distance measure, was used. The basic algorithm of the IFS approach is shown in Equations
1-3.

For any x € X where A = {(x, p4 (x), VA (x)) [x € X } for the intuitionistic fuzzy set A in the set X;

pAd: X -[0,1],x e X - = pAd (x) €[0,1] (1)
the degree of membership of xe X to A

VA: X »[0,1],x eX - = vA (x) €[0,1] 2)
the degree of non-membership of xeX to A, and

A (x) + vVA(x) £ 1 (3)
is expressed.

The degree of hesitation or uncertainty of X in A is calculated by the function A (x) = 1 — pA (x) —
VA (x) (Atanassov, 1986). Especially if TA (x) = 0, A is reduced to a fuzzy set.

In MCDM problems, decision-makers need to weigh more than one criterion according to the level of
importance and choose the most appropriate one among various alternatives. Among the MCDM
methods, the TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method attracts a
lot of attention. The extended intuitionistic fuzzy TOPSIS (EIFTOPSIS) approach based on the new
distance measure is preferred to be used in this article because of its effective results and advantages.
The application procedure and mathematical notations of the EIFTOPSIS method, which is integrated
with the extended intuitionistic fuzzy approach, are presented below (Shen et al., 2018).

Step 1: A decision matrix containing row-based competitive alternatives (i) and column-based criteria (j)
is created as shown in Equation 4.

G G - G

A /an Ay alj\
D =(ay),,, = 4 | @ @2 7 G (4)

A,

A; \au Aiz aij/

Step 2: Each value in the decision matrix is normalized with the help of Equation 5 (Jahanshahloo et al.,
2006).

nij=xi/ |7k, x7; i=1..mj=1,..,n (5)
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Step 3: The exact data in the normalized decision matrix are transformed into intuitionistic fuzzy values
by using the Equations 6-8 respectively (Atanassov, 1986; Singh et al., 2019).

vi=1- (6)

T; = 111]’: ; (7)
Zi=1vi

vi=1l—p—m (8)

Step 4: IFSs-based positive ideal solution values for each criterion are calculated using a* = d7, d3, ..., d,
and negative ideal solution values @~ = d7, d5, ..., d; using Equations 9 and 10, respectively. C*refers to
the benefit cluster criteria and C~ refers to the cost cluster criteria in the equations.

Gt = {(maxlsism{uij},minlsism{vij}) = (W, v ), if Gec? ©)
! (minyciem{} makiciem{vij}) = (0f07), if GeC™
i = {(minlsism{uij}'maklsism{vij}) (H]' v F), if cect (10)
g (makygicm{pi;} minyciem{vij}) = (Hjﬂf ), if GieC™

Step 5: With the new distance measure shown in Equations 11-12, the intuitionistic fuzzy distances between
d;j , a; and d;;, a";' are calculated separately. Then, intuitionistic fuzzy distance matrices in Equations 13
and 14 are generated.

C, o
A /d(an,al) d(dyp, dz) - d(dl,-,d,-*)\
t= (d(dij,d;'))mxn = A, d(dy,a7) d(dyyd;) - d(dzj' dj+) (13)
A \d(an,al) d(ap,a;) - d(dydf
C, C
A /d(an,al) d(dy dz) - d(dy,dy)
d(a21, al d(dzz, d;) d(dzj, d_) | (14)

T = (d(dij' dj_))mxn = 4,

/;L. \d(di;.dz) d(di;.d;) d(au, )/

Step 6: The Composite intuitionistic fuzzy distance matrix expressed by Equation 15 is created. In the best
performance data, d(d;;, d; ) values should be large and d(d;;, d; ) values should be small. In other words,
the data with the best performance should be far from the cost criteria and close to the benefit criteria. The
larger the Z;; value, the better the ;; performance data indicates.

C, C, CJ
Al d(ﬁn:df) - d(ﬁn' df) d(ﬁn'dz_) - d(alzfﬁ;) d(dlj: dj_) - d(ﬁlj:ﬁfr)
D* = (Z'*') = A, d(ly,a7) — d(8y,@7)  d(Ay, a;7) — d(@p,d3) - d(dzj, dj_) - d(ﬁzj,ﬁf)
Ul mxn
4, \d@,a) —d@n,af)  d@pa;) —d(@p,a) - d(aa) - d(a;a)
Cl Cz C]
Ay Zi1 Zip o Zi
= A, Zy Zyp Z;]- (15)
7 an  Zyp v Z{‘}-
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Step 7: wj;(j = 1,2,...,n) importance weights are calculated for each criterion. The maximum deviation
method shown in Equation 16 can be used to determine the weight of each of the criteria. In this method,
decision makers derive the weights of the criteria from the variability of the data. W; shows the optimal
weight for each criterion.

m
Zm |Z"—Z |
wi = o= Y
] n m
m
Zii-Zki
é Z__ Zk=1| ij k]|
i=1 =1

Step 8: The weighted intuitionistic fuzzy distance measures of each alternative are calculated with the help
of Equation 17. At the last stage in the application procedure of the method, the alternatives are ranked
according to the D; score. The higher the D; value, the better the alternative's performance.

Dy =Yl Wi Zjj, i=12,..,m 17)

(16)

In TOPSIS, the positive ideal solution is a solution that maximizes the benefit criterion, which improves as
the value increases, and minimizes the cost criterion, which improves as the value decreases. The negative
ideal solution maximizes the cost criterion while minimizing the benefit criterion. In other words, while the
positive ideal solution includes all the best values that the criteria can achieve, the negative low solution
includes all the worst values that the criteria can achieve (Bai and Sarkis, 2013).

4. FINDINGS

In this MCDM-based study, which examines the operational performance of international aviation
enterprises, primarily evaluation criteria have been determined. The determination of the most appropriate
variables to be used in the evaluation is extremely important for the validity and reliability of the research
results. In this study, operational performance variables presented by the EUROCONTROL Performance
Review Unit (PRU), which has an active role in the aviation industry, were used. The variables that were
weighted and used in the performance evaluation are presented in Table 1. The variables in the table are
positive benefit criteria.

Table 1. Evaluation criteria

Code Criteria Data source

C1 Size of controlled airspace in km? EUROCONTROL NM

C2  Number of airports with TWR operational unit ANSP

C3  Total IFR flights controlled by the ANSP EUROCONTROL NM

C4 % Overflights EUROCONTROL NM

C5 % Domestic flights EUROCONTROL NM

C6 % Arr/Dep international flights EUROCONTROL NM

C7  Total distance (km) controlled by the ANSP EUROCONTROL NM

C8 Total IFR flight-hours controlled by the ANSP EUROCONTROL NM/ PRU
C9 Total IFR airport movements controlled by the ANSP EUROCONTROL NM

C10 Sum of IFR ACC movements EUROCONTROL NM

Cl1l1 Sum of IFR Km controlled by the ACCs EUROCONTROL NM

C12 Sum of flight-hours controlled by the ACCs EUROCONTROL NM /PRU

Source: EUROCONTROL (2021)

Within the scope of the research, there are 38 international aviation enterprises as the decision-making unit
(DMU), shown in Table 2. The 2021 data of 38 service provider decision-making units (DMU) presented by
EUROCONTROL PRU were analyzed using the maximum deviation and EIFTOPSIS method procedure.
By applying the equations (4-17) in order, firstly the importance weight scores of the evaluation criteria and
then the performance values of the aviation enterprises were calculated.
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Table 2. Evaluated decision units

Code ANSP Name Country Name Code ANSP Name Country Name

DMU1 Albcontrol Albania DMU20 LFV Sweden

DMU2 ANSCR Czech Republic DMU21 LGS Latvia

DMU3 ARMATS Armenia DMU22 LPS Slovakia

DMU4  Austro Control Austria DMU23 LVNL Netherlands

DMU5  AVINOR (Continental) Norway DMU24 MATS Malta

DMU6 BHANSA Boshia and DMU25 M-NAV North Macedonia
Herzegovina

DMU7 BULATSA Bulgaria DMU26 MOLDATSA Republic of Moldova

DMUS8 Croatia Control Croatia DMU27 NATS (Continental) United Kingdom

DMU9 DCAC Cyprus Cyprus DMU28 NAV Portugal (Continental) Portugal

DMU10 DFS Germany DMU29 NAVIAIR Denmark

DMU11 DHMI Republic of Turkiye DMU30 Oro Navigacija Lithuania

DMU12 DSNA France DMU31 PANSA Poland

DMU13 EANS Estonia DMU32 ROMATSA Romania

DMU14 ENAIRE Spain DMU33 SAKAERONAVIGATSIA  Georgia

DMU15 ENAV Italy DMU34 skeyes Belgium

DMUL16 Fintraffic ANS Finland DMU35 Skyguide Switzerland

DMU17 HASP Greece DMU36 Slovenia Control Slovenia

DMU18 HungaroControl Hungary DMU37 SMATSA Serbia & Montenegro

DMU19 IAA Ireland DMU38 UKSATSE Ukraine

As can be seen in Figure 1, the total controlled airport movements (0,093) were found to be the most
important criterion in the operational performance evaluation. This variable is an indicator for the output of
terminal air traffic control covering the first and last stages of the flight (Bilotkach et al., 2015). In addition,
total airport movements controlled reflect the relative monetary importance of on-route and terminal area
services on average for all European navigation service providers (ENSP) on a total cost basis (Arnaldo et
al., 2014). The increase in controlled airport movements leads to a proportionally lower increase in the total
cost (Buyle et al., 2018). The percentage of top flights (0,056) was determined as the criterion with the
lowest importance. If a flight's departure and arrival airports are located outside the country, that flight is
considered an overflight.

0,12

0,11

0,10

0,09 2 K S K ¢

0,08 > ¢

0,07 >
0,06

>

0,05
c9 C11 C12 C7 C8 C1 C10 C3 C2 C5 C6 C4

Figure 1. Criterion significance weights

When Figure 2 is examined, the DSNA -France (0,350) aviation enterprise has the highest value in
operational performance. ENAIRE — Spain (0,129) and DHMI — Republic of Turkiye (0,129) rank second in
the indicator of the highest performance in aviation operations. ARMATS — Armenia (- 0,477), M-NAV —
Macedonia (-0,477), and MOLDATSA — Moldova (-0,480) are in the last places by showing the lowest score
in operational performance.
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Figure 2. Operational performance ranking

5. CONCLUSION

It is especially important for a free market economy, as problems in the aviation industry can affect both
global economic development and international politics. Airline service providers, who view both airlines
and passengers as consumers, need to make well-founded decisions on how to improve their competitive
position in the market and their operational performance.

In this study, using panel data from EUROCONTROL PRU annual comparison reports, variable importance
weights were calculated and the operational performances of international aviation enterprises were
measured. The article differs from previous research in that it takes into account the multifaceted nature of
the aviation industry and uses a relatively new method, an extended heuristic fuzzy approach. Intuitive
fuzzy approaches can minimize the error of uncertainty in multiple decision-making and evaluation
situations.

The variable of total airport movements controlled in the results of the research was calculated as the most
important variable in the operational performance evaluation. This variable is also important in cost controls.
Decision-makers can determine more effective strategies to improve their operational performance over
this variable. European countries are taking steps to modernize their aviation infrastructures. This improves
cost-effectiveness, spectrum utilization, and the provision of new and more services. According to the
results of the study, DSNA, which has the highest operational performance, has taken important steps such
as radar vectoring, and reduced separation minimums, especially for the rationalization of aviation
infrastructure, while providing a better service to airspace users. In addition, DSNA aims to go further in
multinational coordination to achieve an efficient infrastructure. All of the work done by DSNA can be taken
as an example by other countries' aviation businesses in improving operational performance. These
research results highlight some quantitative issues that need to be considered in depth in the strategy and
policy setting of service providers in the aviation industry. It also presents guiding findings that will shed
light on decision-makers in improving operational performance.

Indication of limitations in research is important in revealing the importance of the study and providing
information to researchers. The most important limitation of this study is that the data used in this research
covers only one year and a periodic comparison cannot be made. In future studies, the results of this cross-
sectional study can be compared by adding data from the next period to the results of this cross-sectional
study and comparing the analyses made with different methods.
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ABSTRACT

Purpose: The main purpose is to understand the microeconomic foundations of the South Korean miracle
through careful analysis and a realistic equilibrium model.

Methodology: The paper constructs a simple equilibrium model where productivity growth is endogenous
to (i) human capital, (ii) the country’s distance to the global technology frontier, and (iii) the level of urban
agglomeration. The paper identifies and calculates unobserved productivity terms using various observed
variables from South Korean national accounts for the post-1960 period. The paper then presents the
structural estimates of the model parameters and the results of the decomposition analysis.

Findings: While the South Korean economy was initially using a backward technology, it became an
innovation economy in the early 1980s. Structural estimates show that urban agglomeration is not
statistically significant in the South Korean case. Finally, a decomposition analysis shows that, in the early
1960s, human capital and distance to the frontier made similar contributions to productivity growth.
Originality: The model economy has two sectors. Technology in the modern sector exhibits Constant
Returns to Scale, but traditional technology is constrained by Decreasing Returns to Scale. In addition, both
the technology adoption regime and the innovation regime can be represented by the same mathematical
function, and the article is therefore theoretically original.

Keywords: Endogenous Technology, Equilibrium Model, Structural Estimation, Catching Up.

JEL Codes: 012, 033, O41.

Teknoloji Benimseme, inovasyon ve Giiney Kore Mucizesi

OZET

Amag: Ana amag, 6zenli bir analiz ve gergekgi bir denge modeli ile Gliney Kore mucizesinin mikroekonomik
temellerini anlamaktir.

Yéntem: Makale, verimlilik blyUimesinin, (i) beseri sermayeye, (ii) Glkenin kiresel teknoloji u¢ sinirina olan
uzakhgina ve (iii) kentsel yigilma dizeyine i¢sel oldugu basit bir denge modeli insa etmektedir. Makale,
1960 sonrasi dénem icin Giiney Kore ulusal hesaplarindan gesitli gézlemlenen degiskenleri kullanarak,
gozlemlenmemis verimlilik terimlerini belirlemekte ve hesaplamaktadir. Makale, daha sonra, model
parametrelerinin yapisal tahminlerini ve ayristirma analizinin sonu¢larini sunmaktadir.

Bulgular: Guney Kore ekonomisi baslangigta geri bir teknoloji kullanirken, 1980’lerin basinda yenilik¢i bir
ekonomi haline gelmektedir. Yapisal tahminler, kentsel yigilmanin Gliney Kore 6rneginde istatistiksel olarak
anlaml olmadigini géstermektedir. Son olarak, bir ayrigtirma analizi, 1960’larin baginda beseri sermayenin
ve teknoloji ug sinirina olan uzakhgin verimlilik blyimesine benzer katkilar yaptidini géstermektedir.
Ozgiinliik: Model ekonominin iki sektérii vardir. Modern sektérdeki teknoloji, Olgege Gore Sabit Getiri
sergilemektedir, ancak geleneksel teknoloji, Olcege Gore Azalan Getirilerle kisitlanmistir. Ek olarak hem
teknoloji benimseme rejimi hem de yenilik rejimi ayni matematiksel fonksiyonla temsil edilebilmektedir ve
bu nedenle makale teorik olarak orijinaldir.
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1. INTRODUCTION

The South Korean economy has exhibited rapid economic growth in per capita terms in the second half of
the 20th century. The updated Maddison Project database indicates that, measured in 2011 international
dollars, real GDP per capita has been around 38,000 United States’ dollar (USD) in 2018 (Bolt and van
Zanden, 2020). This is about 28 times larger than 1,373 USD recorded in 1954, i.e., in the immediate
aftermath of the Korean War. From 1954 to 2018, the average growth rate of real GDP per capita has been
around 5.4% per annum, and the miraculous growth rate has been around 7.4% per annum for the period
starting in 1961 and ending with the Asian Financial Crisis in 1997.

The main purpose of this paper is to present new evidence on the microeconomic foundations of the South
Korean miracle. The microeconomic foundations are simply the deep determinants of sectoral and
aggregate productivity growth rates in the economy. The paper closely follows Lucas (2009) and constructs
a two-sector catching up model to understand the drivers of endogenous productivity growth in South
Korea. As in Lucas (2009), the sector that uses the modern (i.e., constant returns to scale) technology
adopts foreign technologies from the world frontier, and the sector that uses the traditional (i.e., decreasing
returns to scale) technology benefits from a spillover from the modern sector. But differently from Lucas
(2009), the present framework introduces (i) physical capital in the modern technology as an essential input
and (ii) human capital as a determinant of endogenous productivity growth. In these respects, the model
studied in this paper is much more realistic. Furthermore, neglecting the sectoral differences and structural
transformation in understanding miraculous economic growth may lead to wrong lessons about the true
sources of growth and change, as previously demonstrated by Nelson and Pack (1999).

Since productivity levels are not directly observed by the econometrician, estimating structural parameters
that determine productivity growth rates are typically infeasible. Whereas one can estimate production
functions and, hence, residual productivity levels, it is not entirely straightforward to obtain the structural
estimates of parameterized versions of nonlinear endogenous technology models. Besides, in multi-sector
models that feature productivity spillovers, identification is all the more formidable. On the other hand,
imposed theoretical structures may still allow us to identify some or all of the structural parameters if some
model inputs are set arbitrarily at the outset. The present analysis benefits from such a possibility; the
structural model has six structural parameters, and the empirical strategy identifies five of these six
structural parameters using observed data after fixing one of them.? More specifically, this paper estimates
two parameters of the traditional technology and three parameters that determine productivity growth rate
of the modern technology by assigning a value to the labor share of the traditional technology. The observed
data needed for this estimation to work covers real GDP per capita, physical capital stock, human capital
stock, and the share of rural population.

Results indicate that the South Korean miracle has two distinct episodes or regimes. The former, from 1960
to the early 1980s, is an era of very rapid productivity growth. Decadal averages of productivity growth rates
typically exceed 7% per annum in this first period. The major driver of productivity growth in the first regime
is the distance to the frontier. That is, the South Korean economy is not a technology leader in this regime,
but it keeps closing its distance with the world frontier by successfully adopting foreign technologies.
Eventually, in the early 1980s, productivity in South Korea forges ahead the frontier productivity. In the
second regime, South Korea becomes an innovator economy. In this regime, productivity growth rates are
much lower, and the advantage of relative backwardness of the first regime now acts as an obstacle for
higher productivity growth, as the economy already achieved high levels of productivity. Hence, the second
regime after the early 1980s is similar to the experiences of other innovative high-income economies that
are themselves technology leaders. Results also show that, in both regimes, human capital works as a
crucial determinant of productivity growth in South Korea.

The remainder of the paper is organized as follows: Section 2 presents a discussion of the related literature
and the contributions of the present paper. Section 3 introduces the model economy. Section 4 explains
the methodological approach and describes the dataset. Section 5 presents the main results of the paper.
Section 6 demonstrates that the main results are not much sensitive to the arbitrary parameter values.
Section 7 concludes the paper with some remarks. Detailed mathematical derivations are presented in the
appendices.

2. RELATED WORKS and CONTRIBUTIONS

By identifying unobserved productivity terms for South Korea using a two-sector catching-up model and by
providing structural econometric estimates of the relevant microeconomic foundations, this paper makes
several empirical contributions to the related literature.

2 The qualitative nature of results is not sensitive to this arbitrary parameter value; see Section 6.
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The earliest thoughts on catching up and technology adoption can be found in Veblen (1915: 1) where he
discusses how technology diffuses from early-industrialized countries such as Britain to a late-industrialized
country such as Germany. The advantage of relative backwardness hypothesis of Gerschenkron (1962: 1)
builds upon the experience of other follower countries such as Japan and Russia. The earliest formulations
of how education (or human capital) affects technology adoption can be found in Nelson and Phelps (1966)
and Gomulka (1971). In the present paper, human capital is shown to play a major role in positively affecting
technology adoption during the miraculous transformation of the South Korean economy.

Early empirical assessments of whether initially poorer economies grow faster has been presented by
Kormendi and Meguire (1985), Baumol (1986), DeLong (1988), and Barro (1991). These works have
initiated the so-called Convergence Controversy, and various methodologies have been exploited to study
the world income distribution and convergence clubs.® The results presented here demonstrate that the
South Korean economy completed its convergence to the world frontier in the early 1980s.

The seminal works of Abramovitz (1986) and Cohen and Levinthal (1989, 1990) focus on how successfully
a laggard country adopts foreign technologies and what are the determinants of a country’s absorptive
capacity in technological catching up. Empirical results generally support the notion that human capital and
education have a significant role in positively affecting the absorptive capacity in technology adoption
(Rogers, 2004; Benhabib and Spiegel, 2005; Kneller and Stevens, 2006). Some of the theoretical works on
catching up and falling behind, i.e., Acemoglu et al. (2006) and Stokey (2015), clarify how extended
endogenous technology models may lead to no-growth or low-growth equilibria. Here, the empirical results
substantiate the view that, exactly as in Acemoglu et al. (2006), the transition of South Korea from a
technology adopter to an innovator is an optimal response to the changing fundamentals of relative
productivity. Once the relative gain from technology adoption becomes sufficiently small, the economy
spends more of its scarce resources to innovation.

Attar’s (2018) is the most directly related work, and similarities and differences with that paper deserve
some attention here. Also following Lucas (2009) very closely, Attar (2018) aims at understanding the
comparative development differences between Turkiye and South Korea. Tirkiye in the early 1960s has
better development prospects, but South Korea forges ahead, leaving only missed opportunities to her
fellow. Attar (2018) studies two extensions of the baseline economy in Lucas (2009) to understand this
divergence. Contrary to the structural estimation work presented here, he focuses on quantitative
experiments that build upon a rigorous calibration of structural parameters.

The present paper contributes to the related literature from another, theoretical perspective. Structural
models of catching up and technology diffusion typically focuses on a laggard economy’s distance to the
frontier by assuming that the laggard country does not forge ahead the world frontier. In reality, a follower
country may exhibit miraculous productivity growth and eventually become an innovative country that
contributes to the world frontier. In such a case, the country would experience a reversal of fortune in
productivity growth because the advantage of relative backwardness disappears once the distance to the
frontier closes down. Then, faster productivity growth that moves the economy further up on the technology
ladder creates its own mean-reverting force that limits productivity growth rates. In models of endogenous
technology, such an effect is typically called the fishing-out effect or the low-hanging-fruit effect. In the
present paper, there is a single mathematical formulation of the technology that creates productivity growth.
When the economy is behind the frontier (i.e., when it is absolutely less productive), the distance to the
frontier contributes positively to productivity growth. When the economy is at the frontier (once the economy
forges ahead the frontier productivity level), the very same term’s contribution becomes negative.

3. MODEL

The purpose here is to develop the simplest model economy that is most informative about the fundamental
determinants of productivity growth in South Korea. For simplification, we assume away the household’s
decisions, the role of government, and international trade flows as in Lucas (2009). We also presume that
physical capital and human capital grow exogenously. All of these restrictions allow us to isolate the
technological microeconomic foundations within a multi-sector endogenous technology model, and the only
decision problem to be solved is the sectoral allocation of resources. As in Lucas (2009), the present
formulation leaves this choice to the market, and resource allocation achieves the maximization of total
output in real terms.

3.1. Overview

Time in the model is discrete with an infinite horizon: t € {0, 1,...}. The length of a period is a calendar year.
There is a single, all-purpose good, and there are two sectors/technologies that produce this good. The

3 See Durlauf and Quah (1999) and Islam (2003) for two extensive reviews.
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modern technology exhibits Constant Returns to Scale (CRS), but the traditional technology is subject to
Decreasing Returns to Scale (DRS) because of a fixed input such as land. Productivity change is
endogenous in both sectors. In the modern sector, there is either technology adoption from the frontier
economy in the world or domestic innovation, depending on whether the economy’s aggregate modern
sector productivity is at the frontier. In the traditional sector, productivity changes as a result of spillovers
from the modern sector. Only the modern sector uses physical capital. Table 1 summarizes the model
parameters.

Table 1. Structural parameters of the model economy

Parameter Support Source, identification, or estimation

Capital share in the modern sector 1 (0,1) Arbitrarily preset at 2 = 0.4, see Lucas (2009)
Labor share in the traditional sector a (0,1) Identificationviaa =1—2

Productivity spillover parameter & (0,1) Structural estimation, joint estimates for (¢, 1)
Traditional sector fixed productivity 4 (0,+o) Structural estimation, joint estimates for (¢, u)
Productivity growth, fixed component ¢ (0,4+o) Structural estimation, joint estimates for (¢, ¢, 0)

Urban agglomeration parameter ¢ (0,+00) Structural estimation, joint estimates for (¢, {, 8)
Relative productivity, elasticity 6 (0,1) Structural estimation, joint estimates for (¢, ¢, 6)
Frontier economy growth rate y (0,+) Estimated for the United States, see Lucas (2009)

3.2. Production Technologies

In Equations 1 and 2, let Y,(M) and Y,(T) denote output flows in the modern sector and in the traditional
sector, respectively.

Yt(M) = Kt)l[1‘113}711‘12(1\/[)]1_)L (1)
Yi(T) = AL [h L (T)]® @)

where K; > 0 is the stock of physical capital, A, > 0 is an unobserved productivity term, h, > 0 is average
human capital, L,(M) and L.(T) are levels of raw labor employed, u > 0 is a fixed and exogenous
productivity term (a shift parameter), ¢ € (0, 1) is the modern-to-traditional productivity spillover parameter,
A € (0,1) is the elasticity of the modern sector output with respect to physical capital, and «a € (0,1) is the
elasticity of traditional sector output with respect to labor. For simplicity (and without loss of too much
significance), we assume that h, and K, are exogenously given for all t.

3.3. GDP and the Static Equilibrium

Real GDP in year t, denoted by Y;, is defined simply as in ¥; = Y;(M) + Y;(T). As in Lucas (2009), define
the static equilibrium as a resource allocation problem that maximizes Y; by choosing L,(M) and L.(T)
under the resource constraint as in Equation 3.

Le(T) + Ly(M) = L, €))
where L, is also exogenous and given for all t. Formally, Equation 4 represents the optimization problem:

max  uAGhE (L = LMD" + KF[Ah Lo ()]~ (4)

In general, there does not exist a closed-form solution to this problem. However, a unique, closed-form
solution exists if « = 1 — 4. As demonstrated in Appendix A, this unique solution implies Equation 5

Le(T) _ A
Le  Ke+Ae ¢t (5)

where 4, is some unobserved productivity term defined in Equation 6 below

At _ (#A?A_l)% (6)

This solution tells us that the share of labor employed in the traditional sector depends on a composite term
K. /A, of relative productivity. If K, /A, goes to positive infinity because the spillover effect is not sufficiently
strong (low enough ¢ ceteris paribus), then the modern sector becomes increasingly more productive and
labor is allocated more intensively in the modern sector; the traditional sector disappears (¢, — 0).
Conversely, if K,/A, goes to zero with a sufficiently strong spillover effect (high enough ¢ ceteris paribus),
then the share of labor employed in the traditional sector goes to unity; the modern sector disappears (¢; =
1).
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3.4. Dynamics and the Growth of Productivity

Since we take the sequences {K,, h;, L;}; as given model inputs for the entire history, the dynamics of the
economy are determined by how A, evolves in time.

Let G, =1+ g, = A,41/A; denote the gross growth rate of the productivity term A,. Equation 7 shows this
growth rate that is endogenously determined:

he(1—£4)%
Ge =S5 (7)

ag

Here, parameters satisfy ¢, { > 0 and 6 € (0,1), where a, denotes the modern sector productivity relative
to the frontier economy, defined formally in Equation 8:

A
ar = ATZ (8)
Here, then, three distinct mechanisms described below govern the dynamics of productivity growth.

¢ Distance to the frontier: With relative productivity a, defined above, the economy’s distance to the
frontier economy is inversely related with a,. Whether it is additive (d = 1 — a) or multiplicative
(d = 1/a), assume that productivity growth rate G, is larger if a, is lower, ceteris paribus. This is
the typical catching up effect associated with relative backwardness of the follower economy
(Gerschenkron, 1962; Abramowitz, 1986). In the present setup, the elasticity with respect to a;,
denoted by 6, is between 0 and 1 as in Lucas (2009).

e Human capital: Productivity growth rate increases with average human capital in the economy to
reflect the notion that human capital of an economy’s workforce is a crucial determinant of the
economy’s absorptive capacity for technology adoption. This is the mechanism proposed by
Nelson and Phelps (1966) and Gomulka (1971).

¢ Urban agglomeration: Productivity growth rate also increases with the relative size (1 — ¢,) of the
modern sector. As in Lucas (1988, 2009), cities where the modern technology firms operate are
the locations where more productive and more creative people generate positive externalities for
each other.

3.5. Productivity Growth in the Frontier Economy

To complete the formal characterization of the model economy, we need to specify how A, changes in time.
Equation 9 below shows the law of motion for A;:

/Tt+1 =1+ V)A_t )

y >0 and A, > 0 are exogenously given. Hence, the frontier economy in the world has perpetual
productivity growth taking place at a fixed rate.

4. METHODOLOGY and DATA

Our fundamental task is to understand the evolution of productivity in South Korea using the above model.
By this is meant (i) how the South Korean productivity relative to the frontier economy evolved in time, (ii)
how the human capital, urban agglomeration, and the distance to the frontier affected the growth rate of
South Korean productivity, and (iii) how much of the observed growth can be attributed to these potential
sources.

For the first dimension, we need to identify and compute both the frontier productivity 4, and the South
Korean productivity term A,, as the relative productivity a, is defined as the ratio 4,/4,. For the second
dimension, we use the equilibrium definitions to formulate regression models and obtain structural
estimates of several parameters. Finally, after estimating the structural parameters, we simply decompose
productivity growth into its structural sources.

4.1. Identifying the Unobserved Relative Productivity a;

Identifying the unobserved relative productivity is of central interest since it is this variable that allows us to
make an inference about the date at which the South Korean economy closes its gap with the frontier.
Recall from Equation 8 that this productivity term, denoted by a,, is defined simply as the ratio 4,/A,.
Therefore, one needs to identify both the numerator and denominator to identify a,.
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4.1.1 Identifying the Unobserved Productivity Terms 4, and 4,

In general, we do not observe the share ¢, of labor allocated to use traditional technologies. The closest
observables for this variable are the shares of rural employment and rural population. Exactly as in Lucas
(2009), we take ¢, as the share of rural population. But if both ¢, and K, are observed, Equation 5 uniquely
identifies A, as shown in Equation 10:

= L¢K
At — tht
1-4¢

(10)
After identifying A, using the above equation, we need another observable to identify A,. This observable
is real GDP per capita, denoted by y,. As demonstrated in Appendix B, real GDP per capita can be written
as in Equation 11:

. y!
_ a1-2p1-2 (At | Kt
Ve = At hy (L: + Lt) (11)
Hence, we only need a value of 1 to identify A; since the rest of the terms are readily available, either
observed or identified. Specifically, the resulting identifying formula is shown in Equation 12:

1-1

A= |—— (12)
)

The baseline results presented in the next section build upon a value of A = 0.4 that implies ¢ = 0.6 as in

Lucas (2009), but we also present a sensitivity analysis.

4.1.2 Identifying the Unobserved World Frontier 4,

To identify the frontier productivity that is assumed to grow perpetually at a fixed rate as in Equation 9, both
the initial value 4, and the growth rate y must be specified. For both of these inputs, the US is taken as the
frontier economy as in Lucas (2009).

For the initial value 4, of the US economy, a meaningful estimate is available through the relative TFP data
of Isaksson (2007). In their baseline sample, the South Korean economy’s TFP relative to the US is equal
to a, = 0.317 in 1960. Since we have A, = A,/a, by definition and 4, = 179.16 from the baseline
identification, we obtain 4, = 565.18. For the growth rate y, the value of 2.1% per annum, representing the
long-term growth rate in the US, is used as a benchmark as in Lucas (2009) and Attar (2018).

4.2. Estimating the Structural Parameters

The complete model economy has five structural parameters other than a« =1 -1, i.e., (u,¢,¢,{,0). The
first two of these are u > 0 and ¢ € (0,1) that, along with a, characterize the traditional technology of
production. The other three parameters ¢ >0, { > 0, and 6 € (0,1), on the other hand, describe how
productivity grows from t to t + 1; they characterize the technology of innovation and technology adoption.
It turns out that, given A, identified sequences of 4, and A4, uniquely identify u > 0 and ¢ € (0,1) through
Equation 6. To see how, rewrite Equation 6 as a loglinear regression Equation 13 with an additive error
term u, that satisfies typical regulatory assumptions:

In(4;) = In(u**) + [ﬁ] In(4,) + u, (13)
Clearly, with uniquely identified sequences of 4, and A,, the ordinary least squares estimate of the intercept
and the slope parameters in Equation 13 yield unique estimates of u > 0 and ¢ € (0,1); see Appendix C.

For the remaining three parameters, one can easily derive an estimating equation from Equation 7 by
introducing another additive error term v,. This regression is shown in Equation 14:

—¢.)8
G, = POt 4 o (14)

ag
This can be estimated via nonlinear least squares, and it would return unique estimates of (¢, ¢, 6).
4.3. Decomposing Productivity Growth into Its Sources

Recall the interpretation of Equation 7 that specifies how productivity grows in time. If a, < 1, the economy
has a scope for technology adoption. In this case, productivity growth has three components associated
with h;, a;, and (1 —+¥.), respectively. Since a;, <1, all of these three components have positive
contributions to productivity growth.
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If the economy is sufficiently advanced to have a, = 1, technology adoption stops. From this point on,
productivity growth is driven by innovation and a, now acts as a drag that reflects the loss due to the fishing-
out mechanism. Thus, a,’s contribution to growth is negative and the total contribution of h, and (1 — ¢,) is
thus larger than 100%.

Since the task is to decompose the observed productivity growth into various components, we need to have
an additive structure. Such a structure can be derived by taking the natural logarithm of G./¢ by using
Equation 7. The result is shown in Equation 15:

In (%) =In(h,) + {In(1 — ¢,) — 1n(a,) (15)

Dividing both sides of this equation to In(G./¢) then implies the formula in Equation 16 that we can use for
the decomposition:

In(he) {In(1—-¢¢) . —BlIn(ay)
= 1009 16
In(Ge/$) ~ In(Ge/) In(Ge/¢) % (16)

5. RESULTS
5.1. Identified Productivity Terms

Figure 1 pictures the identified sequences of absolute productivity levels A, and 4,. The first thing to note
from this figure is the date at which absolute productivity A, of the modern sector surpasses the world
frontier 4,. This event happens in the year 1983.# Within the narrative of the present framework, this means
that the South Korean miracle of productivity growth made the follower South Korea an innovator economy
sometime in the early 1980s. The second implication of these results is that the growth rate of absolute
productivity A, is not fixed across decades. In fact, it exhibits an early acceleration and a late slowdown,
and both the acceleration and the slowdown are sizable. The average growth of rate of A; is equal to 7.6%,
7.2%, and 8.4% per annum for the 1960-1969, 1970-1979, and 1980-1989 periods, respectively.® However,
productivity growth rates are much lower than these impressive rates for the 1990-1999, 2000-2009, and
2010-2019 decades, being equal to 3.8%, 3.1%, and 1.1% per annum, respectively. The acceleration-
slowdown pattern of productivity growth is clearly in line with the logic of convergence and catching up.
After 1983, once technology adoption stops, relative productivity enters a regime at which it fluctuates
around a fixed value. This is the third noteworthy implication of Figure 1.

T T T T
1960 1980 2000 2020

Korean Productivity log(A) ————: Frontier Productivity log(A*bar)

Figure 1. Identified productivity terms, South Korea versus the world frontier

41t is not feasible to calculate confidence intervals for this estimate since it follows from a deterministic identification.
5 While these figures seem exceptionally high at first glance, the reader should recall that these aggregative figures
originate from a two-sector model, and the aggregate production technology is not of Cobb-Douglas type.
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5.2. Structural parameters

The empirical strategy estimates five structural parameters of the model. Recall that the shift parameter u
and the spillover parameter ¢ of the traditional technology are estimated via the regression Equation 13.
Table 2 presents the estimation results for the reduced-form parameters (cons,b) and the structural
parameters (u,§). All of these estimates satisfy the sign expectations, and the Newey-West (robust)
standard errors indicate that all of them are statistically significant at 1% level. Regarding the magnitudes,
it is difficult to interpret the shift parameter u that has an unbounded support. The magnitude of &, on the
other hand, lies within the (0,1) interval as expected, and it is larger than the value of 0.75 that is used by
Lucas (2009). Put differently, the South Korean economy has a stronger modern-to-traditional productivity
spillover that characterizes the baseline economy in Lucas (2009).6

Note that the null hypothesis of joint residual normality can be rejected with a p value less than 1% while
its skewness still fits a Gaussian distribution well. Results of various unit root tests (not reported here for
space considerations) indicate that the residual term has a unit root. These together imply that the residual
term carries a stochastic trend that the theoretical model does not capture well. A more detailed structural
model would be useful in achieving efficient estimates of the structural parameters, but this is left for future
research.

Table 2. Structural estimates of u > 0and § € (0,1)

Reduced-form estimates of (13)

Structural estimates

Intercept (cons) 9.1794*** Mu (u) 39.3218***
(0.7455) (11.7261)

Slope (b) 0.6183*** Xi (&) 0.8473**
(0.1049) (0.0420)

Residual Normality

# Observations 60 Skewness p value 0.3902

R-squared 0.823 Kurtosis p value 0.0003

F stat. p value 0.000 Joint p value 0.0037

Notes: This table collects the reduced-form estimates of (13) and structural estimates of x> 0 and ¢ € (0,1).
These structural estimates are exactly identified. The Newey-West standard errors are reported in parentheses.
**p<0.01,*p<0.05 *p<0.1

Table 3 collects the second set of structural parameter estimates and model diagnostics. Here, the
estimating equation is Equation 14, and the estimated parameters are (¢, {, 8). The table reports estimation
results for restricted models { = 0 and 8 = 0, and the general model. For each of these three models, a
specification with a dummy variable that controls for large contractions in productivity is estimated as well.”
It should also be noted that all of these specifications are still restricted in the sense that the exponent of
human capital h, is equal to unity; specifications that allowing for this exponent to be different than unity do
not fit the South Korean data.

Among the three specifications, the one that returns the minimum values for Akaike and Bayesian
Information Criteria is the model that excludes the urban agglomeration mechanism. That is, results suggest
that productivity growth is driven by human capital and relative productivity. When the agglomeration
mechanism of Lucas (2009) is included through (1 — £,)¢, the parameter ¢ is not statistically significant at
5%.

Table 4 summarizes the marginal effects of human capital and relative productivity on productivity growth
rate using the preferred specification of the estimated model. As expected, both human capital and relative
productivity create statistically significant marginal effects. An increase in human capital creates a very
large marginal effect on the gross growth rate. Human capital h, is equal to 1.59 and 3.77 in 1960 and
2019, respectively, and a unit increase has a marginal effect of around 1.00 on G, whose sample average
is equal to 1.053 and sample standard deviation is equal to 0.056. The marginal effect —0.43 of relative
productivity a, on gross growth rate G, of productivity is also sizable; the sample range of relative
productivity is nearly one half.

6 Attar (2018) uses a minimum distance algorithm to calibrate £ for South Korea within a similar setup and obtains & =
0.8281.

7 Parameter estimates are similar in sign, in magnitude, and in statistical significance when the model excludes this
dummy variable.
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Table 3. Structural estimates of ¢ >0, > 0,and 6 € (0,1)

Dependent Variable: Gt = At+1/At
Nonlinear Least Squares Estimates

1) 2) 3)
Phi (¢) 0.2716*** 0.4127*** 0.5007***
(0.0057) (0.0042) (0.0525)
Zeta () -0.7528*** 0.3496*
(0.0311) (0.1948)
Theta (6) 0.4347*+* 0.6335***
(0.0154) (0.1097)
DV(G < 0.95) Yes Yes Yes
# Observations 59 59 59
Adj. R-squared 0.9930 0.9945 0.9946
RMSE 0.0881 0.0781 0.0776
log(Likelihood) 61.1238 68.2458 69.1773
Akaike IC -116.2476 -130.4916 -130.3547
Bayesian IC -110.0150 -124.2590 -122.0445
Residual Normality
Skewness p value 0.2487 0.1560 0.2568
Kurtosis p value 0.0344 0.3495 0.6076
Joint p value 0.0622 0.2199 0.4462

Notes: This table collects structural estimates of ¢ > 0, { > 0, and 6 € (0,1). These structural estimates are
exactly identified. DV stands for a dummy variable that takes the value of unity for years in which there is a
large contraction in productivity. Robust standard errors are reported in parentheses.
**p<0.01,*p<0.05*p<0.1

Table 4. Marginal effects of hand aon G

Specification (2) Human capital dG/dh 1.00403***
(0.00073)

Relative productivity 0G/0a -0.43645***
(0.01536)

Notes: This table collects estimates of marginal effects in the second specification of productivity
growth estimates. Standard errors calculated via the delta method are reported in parentheses.
***p<0.01, *p<0.05*p<0.1.

5.3 Sources of Productivity Growth in South Korea

Figure 2 pictures the baseline decomposition results and 95% confidence intervals. Productivity growth is
simply decomposed into its time-varying components using Equation 16 at the baseline parameter
estimates reported in Table 3. The second specification with { = 0 is adopted as the preferred model. The
shares shown in the vertical axes are in percentage terms. The shaded areas show the 95% confidence
intervals. The top panel shows the contribution of the fishing-out effect, the middle panel shows the
contribution of relative productivity, and the bottom panel shows the contribution of human capital.

From 1960 to 1983, relative productivity satisfies a; < 1, and productivity growth is mainly due to technology
adoption. In the beginning of this episode, human capital and the distance to the frontier have almost equal
shares, nearly 50%. In time, the contribution of the distance to the frontier decreases since the distance
itself decreases as the economy converges to the frontier. The share of human capital thus increases from
1960 to 1983. In the year 1982, the share of human capital is almost 100% and the corresponding share of
the distance to the frontier is almost nil.

From 1983 to the end of the sample, relative productivity satisfies a, > 1, and productivity growth is mainly
due to innovation. By definition, the contribution of the fishing-out effect is always negative since a larger
value of a, exceeding unity implies a lower likelihood in introducing new products and new processes. The
negative contribution of the fishing-out effect to productivity growth levels out around -30%.

Results presented above are within the limits of theoretical expectations, and the overall message
originating from the analysis is consistent with the established view of the catching up/falling behind
literature. Human capital and the distance to the frontier jointly explain the acceleration-slowdown pattern
of productivity growth. Technology adoption stops at finite time, and the initially laggard South Korean
economy becomes an innovator.
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Figure 2. Decomposing productivity growth into its sources
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6. ROBUSTNESS

This short section presents the results of two robustness checks.? It studies the effects of changes in two
arbitrary model inputs. These are;

- the percentage growth rate y of frontier productivity 4,, and
* the capital share A of the modern technology.

T T T
1960 1980 2000 2020
year

= benchmark gamma(1) ——--—-—- gamma(2)
lambda(1) —=——-—- lambda(2)

Figure 3. Alternative identifications of relative productivity in South Korea

For frontier growth rate y, it is difficult to motivate a value other than the US long-run growth rate. But there
exists a particular value for this parameter as suggested by Stokke (2004); y(1) = 0.027. This is 0.6
percentage points larger than the benchmark value of 2.1% per annum, and the second experimented value
is set to y(2) =0.021+ 2 x 0.6 =0.033. For A, the capital share of the modern technology, the
experimented values are A(1) = 0.3 and A(2) = 0.5.

The full set of results are pictured in Figure 3 that shows all of the experimented sequences of relative
productivity as well as the benchmark sequence obtained in the baseline analysis. The main message
originating from Figure 3 is that, from a qualitative perspective and except for the cases of A = A(2) = 0.5,
the evolution of relative productivity is not sensitive to arbitrary model inputs. That is, it still is characterized
by an initial acceleration and a later slowdown, and it still exceeds unity in the early 1980s. For the case of
A = A(2) that implies a rather large capital share in the modern sector (and a corresponding low labor share
in the traditional sector), the economy passes the threshold of unity at an unrealistically early date.

The question of robustness then becomes whether the case of 1 = 1(2) is realistic. It should be noted that
a modern sector capital share of 1/2 is perhaps too large since the aggregate labor share reported in the
Penn World Tables of Feenstra et al. (2015) averages to 0.57 for the 1960-2019 period.

7. CONCLUSION

One of the most remarkable economic transformations of the postwar period was observed in South Korea.
In only a few decades, the South Korean economy converged to the developed world as a result of rapid
economic growth, integrated with the global value chains as a result of product diversification, and became
a locus of innovation that defines the world technology frontiers in various industries.

This paper constructs a model of endogenous technology to shed new light on the South Korean miracle.
The model is a two-sector catching up model where the sector that uses the modern technology adopts
frontier technologies, and the sector that uses the traditional technology benefits from productivity
spillovers. In time, the technology gap with the frontier closes, and the economy becomes an innovator that
starts characterizing the world frontier.

8 For space considerations, the results documented here focus only on the evolution of relative productivity. The full
set of sensitivity results is available upon request.
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The analysis presented in this paper devises an empirical strategy that identifies and estimates the
structural parameters, and the evolution of productivity relative to the frontier. Then, the strategy allows the
econometric estimations of identified structural parameters that characterize the traditional technology of
production and the adoption/innovation technology of productivity growth.

Results substantiate the conventional notion that an economy that achieves fast productivity growth
eventually stops technology adoption and becomes an innovation economy. Findings also reveal that, in
the case of the South Korean miracle, human capital (per person) and the distance to the frontier (measured
by the inverse of relative productivity) are significant drivers of productivity growth. In fact, since the South
Korean economy exhibited not-so-slow productivity growth even as an innovator economy after the early
1980s, we learn that human capital accumulation was a crucial factor that trivialized the adverse fishing-
out effect.

The logic of the model economy studied in this paper implies that, as an innovator economy, South Korea
will remain one of the top-performing countries shaping the world technology frontiers. The observed
innovation record of South Korea in the last two decades indeed shows that, among her closer peers, South
Korea ranks at the top categories, especially with respect to the innovation outputs.

But does this mean that the research policy problem for South Korea has been effectively solved and should
no longer be a primary policy concern? The correct answer is possibly negative. The findings presented
above show that sustaining sufficiently larger relative productivity levels among the world’s frontier
economies requires sufficiently high human capital stocks per person. This means that a top-performing
innovating economy should keep diversifying the skill content of her human capital stocks since the quantity
of human capital would eventually converges to its maximum. That is, the critical task is to enlarge the
innovative capacity of high-skilled researchers especially in the frontier technologies and associated,
technologically-complex products. According to Harvard University’s Atlas of Economic Complexity, South
Korea has already achieved a relatively high economic complexity for its export products, and growth
opportunities lie in developing and exporting new high-complexity products and processes. It is in this
respect crucial for South Korea to focus on the quality of human capital and the productivity of R&D
technologies. The county’s projected 2.8% real GDP growth rate per annum for the next decade requires
policymakers to respond to such challenges in terms of innovation inputs.
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APPENDIX
Derivation of Equation 5:

The allocation problem is to maximize

HAEREA (L, — LM + KA [Ache L (M) (A1)
by choosing L;(M). The first-order necessary condition (FONC) for an interior optimum is
—(1 = DuATRELe = LMD + (1 = DKAAch) L (M) = 0 (A2)
After some arrangements, this FONC implies

A1 — A [LemLe@D] ™
Kl' Al’ - nuAt [ Le(M) (A3)
After further arrangements, we have

§+A-1 A 5

_ (AT [eln 1h (A [l
= < K} ) [Lt—Lt(M) - (Kt) [Lt—Lt(M) (A4)
Defining ¢,(M) = L,(M)/L, and £,(T) = L.(T)/L, and recalling the definition of 4,, this equation implies
1-£,(1) = (&) £.00) (A5)
Since we also have ¢,(M) + £,(T) = 1, we obtain
£(1) = () [1 = £.(7)] (A6)
directly implying
() = =4 (A7)

Derivation of Equation 11:

Notice that real GDP can be written as in
Yy = pASREA(0eL) ™ + K Ach (1 — )L, (B1)
= pAREALIALTA 4 KA[Ah (1 — €)1V AL (B2)

Define real GDP per capita as y = Y /L. Then, we have

= niH{uA el AL + KA1 - )] 1 (83)
Substituting £, and 1 — ft, we obtain

= it () e [ ()] 1 (B4)
y, = hi~ ‘{MA (KM) Lt + AR (M)H L;’l} (B5)
= () ) -
ve = (c) 7 it {uaf (A) 7+ Ak (B7)

1-24
. ~ -2 -1\ 1
After some arrangements with (At)1 = (,uAiJ”1 1) * we get

Ke+Ag

1—- ,1 § -a-»?
ve = (iz) {mAA ' +A%‘*Kt} (88)

Factoring out A}~* returns
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1 § —-Ha-»

_(_he VAo uraga, ? 1-2

Ve = (Kth) Ly a7 + K. (A (B9)
_ 1§ 0%
and, given the explicit expression of A, = uiA}A, * , further arrangements allow us to write
he \1A 4/ _
y, = (thﬁt) LA, + K ) A2 (B10)
= A

_ a1-Ap1-2 (At | Ke

ye = AT (S 4T (B11)

Exact identification of u and ¢&:

Let cons and b represent the intercept and slope coefficients of the ordinary least squares regression

In(4,) = () + [E92] 1n(a) + u, €D
Then, we have

In (u%) =cons = #% = exp(cons) = u = [exp(cons)]* (€2)
and

EOD_p 5 f-(1-D=b > §=ib+(1-2) (€3)
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Kaynak Temelli Yaklagim Bilesenleri, Oziimseme Kapasitesi ve Tedarik Zinciri
Cevikligi Arasindaki Baglantinin Ortaya Cikariimasi’
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OZET

Amag: Bu calismada kaynak temelli yaklasim bilesenleri ve tedarik zinciri cevikligi arasindaki iliski
arastiriimaktadir. Ogrenme yénelimi, teknoloji ydnelimi, 6ziimseme kapasitesi ve tedarik zinciri gevikligi
birer boyut olarak ele alinarak bu ¢alisma kapsaminda aralarindaki iligkiler incelenmistir.

Yéntem: Anket yontemi kullanilarak Tirkiye’de imalat sektoriinde faaliyet gésteren 289 isletmenin Gst ve
orta dizey yoneticilerinden veriler elde edilmistir. Elde edilen veriler 6ncelikle glvenirlik ve gecerlilik
testlerine tabi tutulmus ve sonuglari paylasiimistir. Daha sonrasinda ise arastirma hipotezleri test edilmis
ve ulagilan sonuglar sunulmustur.

Bulgular: Ogrenme ydnelimi, teknoloji yonelimi, 6zimseme kapasitesi ve tedarik zinciri gevikligi arasindaki
dogrusal iliskileri test eden hipotezler ile birlikte 6zimseme kapasitesinin aracilik etkisinin incelendigi
hipotezler, yapilan analizler neticesinde kabul edilmistir.

Ozgiinliik: Literatiirde, calismada kullanilan kaynak temelli yaklasim bilesenleri ile tedarik zinciri gevikligi
arasindaki iliskide 6zimseme kapasitesinin araci rolinl inceleyen bir calismaya rastlanilmamistir. Bu
¢alismanin ulastigi sonuglar ile literatiire katki saglayacagi distniimektedir.

Anahtar Kelimeler: Kaynak Temelli Yaklagim, Ogrenme Yénelimi, Teknoloji Yénelimi, Oziimseme
Kapasitesi, Tedarik Zinciri Cevikligi.

JEL Kodlari: M10, M11, M15.

Unveiling the Nexus among Resource-Based Approach Components, Absorptive
Capacity and Supply Chain Agility

ABSTRACT

Purpose: This study investigates the relationship between resource-based approach components and
supply chain agility. Learning orientation, technology orientation, absorptive capacity and supply chain
agility are considered as dimensions and their relationships are examined in this study.

Methodology: Using the survey method, data were obtained from the top and middle level managers of
289 enterprises operating in the manufacturing sector in TUrkiye. The data obtained were first subjected to
reliability and validity tests and the results were shared. Afterwards, the research hypotheses were tested
and the results were presented.

Findings: The hypotheses testing the linear relationships between learning orientation, technology
orientation, absorptive capacity and supply chain agility and the hypotheses examining the mediating effect
of absorptive capacity were accepted as a result of the analyses.

Originality: There is no study in the literature that examines the mediating role of absorptive capacity in
the relationship between the resource-based approach components used in the study and supply chain
agility. It is thought that this study will contribute to the literature with its results.

Keywords: Resource Based Approach, Learning Orientation, Technology Orientation, Absorptive
Capacity, Supply Chain Agility.

JEL Codes: M10, M11, M15.
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EXTENDED ABSTRACT

The natural and man-made disasters of the last decade have once again highlighted the importance of
supply chains. These disasters worry consumers in terms of access to vital products and company
managers in order to survive in these challenging conditions. However, not only disasters, but also the
change in consumer demands in the last few decades, the shortening of product life cycles, and increasing
competition in almost every sector force companies and their supply chains to be agile. How supply chains
can be agile and the factors affecting agility have been the subject of studies in recent years. In this study,
unlike the studies in the related field, the mediating role of absorptive capacity in the relationship between
learning and technology orientation and supply chain agility was investigated.

In addition, the factors that are thought to affect supply chain agility are examined from a resource-based
approach perspective. The resource-based approach emphasizes that the main factor that will give firms a
competitive advantage is their intangible capabilities. In this context, some of the orientations and
capabilities of firms are shown and accepted among their intangible assets.

Learning orientation, which is one of these orientations, enables firms to acquire new knowledge and use
this new knowledge to change their existing routines and procedures. Thanks to learning orientation, firms
can change the way their employees think and restructure in tough competitive conditions (Lonial and
Carter, 2015).

One of the intangible assets that firms possess is their technology orientation. Firms can see R&D and
new product development as part of their routine activities thanks to the technology-oriented firm vision
they will achieve with the intensity of their technology orientation. In this way, firms can acquire a hard-to-
imitate capability that the resource-based approach recommends to firms. With this capability, firms can
create new market opportunities, meet new needs of customers and achieve higher profits (Zhu and Gao,
2021). Through learning orientation and technology orientation, the knowledge and capabilities that firms
will acquire through learning orientation and technology orientation are absorbed and transformed into new
knowledge that the firm can use through absorptive capacity (Kharabsheh et al., 2017). It is seen in different
studies that learning orientation and technology orientation affect firms' product innovation. Product
innovation is also associated with supply chain agility as it is considered to be the result of rapid response
to the market (Zhu and Gao, 2021). Seven hypotheses were formed between the stated learning orientation,
technology orientation, absorptive capacity and supply chain agility.

The data obtained from 289 firms in the manufacturing sector operating in Turkiye were first subjected to
reliability and validity analyses. All of the scales used in the study were found to be highly reliable. In the
context of validity analysis, divergence validity, merger validity, explanatory factor and confirmatory factor
analyses were conducted. With the results obtained, it was seen that the data had divergence and
convergence validity.

Then, seven hypotheses between learning orientation, technology orientation, absorptive capacity and
supply chain agility were tested and confirmed. As a result of the findings, it can be stated that learning
orientation and technology orientation have a direct impact on supply chain agility. In addition, absorptive
capacity has a partial mediating effect both between learning orientation and supply chain agility and
between technology orientation and supply chain agility.
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1. GIRIS

GUnumuizde sirekli belirsizliklerin yasandidi global diinyada hizla buytyen, degisen ve gelisen isletmeler
surekli rekabet icerisindedirler. isletmelerin varliklarini siirdirebilmeleri ve rakiplerine karsi rekabet avantaiji
saglayabilmeleri icin uygun stratejiler benimsemeleri ve bunu basarli bir sekilde uygulamalari
gerekmektedir. Firmalarin bu stratejileri uygulamalari ve sirdurilebilir rekabet Ustlinligu elde edebilmeleri
igin kaynak temelli yaklagim teorisi dnerilmektedir (Ozer ve Ozer, 2014). Ozellikle 1980’li yillardan sonra
gelismeye baslayan kaynak temelli yaklasim teorisi, endlstride bulunan firmalarin varliklarini
surdurebilmeleri ve rakiplerine karsi rekabet Ustinligu elde etmelerinin kendilerine ait olan kaynak ve
yeteneklerle elde edilebilecegini savunmaktadir.

Firmalarin i¢sel 6zellikleri ile ilgilenen kaynak temelli yaklagim teorisi (Barney, 1991); firmalarin rekabet
Ustinligu olusturmasinin temel etmenlerini firmalara ait olan maddi olmayan kaynaklara dayandirmaktadir
(Karacaoglu, 2006). ilk olarak Wernerfelt (1984) tarafindan kullanilan kaynak temelli yaklasim kavraminin,
gecmiste nadir olarak bulunan ve henuz harekete geciriimeyen degerli varliklarin nasil kar ve kazang
sagladigini anlatan Ricardo kuramina dayandigi goérilmektedir. Daha sonra birgok yazar tarafindan
aragtirilan bu kavram Barney tarafindan gelistiriimistir. Barney (1991) bir firmanin, rakiplerine kargi rekabet
Ustinligu elde etmesi ve varlidini surdirebilmesi icin kaynak ve yeteneklerinin; degerli, nadir, taklit
edilemeyen ve ikame edilemeyen 6zelliklere sahip olmasi gerektigini savunmaktadir. Ayrica Barney, bu
Ozelliklerin firmayr musterilerinin géziinde rakiplerinden ayirdigini ve firmanin rakiplerine karsi rekabet
avantaji sagladigini dile getirmektedir.

Rekabetgi bir endustride, firmalarin normatif kar dizeyinin (zerine c¢ikabilmeleri igin sahip olduklari
kaynaklarin rakiplerinden stiin olmasi ve bu kaynaklarin endustri icinde kopyalanmasini 6nlemek amaciyla
gerekli koruma mekanizmalarina sahip olmalari gerekmektedir. Bu baglamda kaynak temelli yaklasim
teorisi, potansiyelleri birbirinden farkli olan kaynak ve yeteneklerin ayni éneme sahip olmasi ve rekabet
avantaji saglayabilecek kapasiteye sahip olmasi gerektigini savunmaktadir. isletmelerin sahip olduklari
maddi (finansal, fiziksel, teknolojik) kaynaklar kolayca taklit ve ikame edilecedinden rekabet Ustunlugu
yaratmayacadi gibi isletmelerin maddi olmayan (insan, itibar) kaynaklari ise kolayca taklit ve ikame
edilemedigi icin rekabet Ustinligl saglamaktadir. Kaynak temelli yaklasim teorisi firmalarin; yogun rekabet
ortaminda biylimek, gelecegini ikame etmek, karini ylkseltmek ve rekabet Ustinligu elde etmek icin
rakiplerine karsi1 benzersiz mal veya hizmet Gretmeleri gerektigini savunan gérustir. Bu baglamda firmalarin
kaynak ve yeteneklerini etkin bir bicimde yoneten esnek ve gevik yaplya sahip olmalari rekabet avantaji
elde etmeleri igin dogru stratejilerle birlikte tedarik zincirini yonetebilmeleri gerekmektedir.

Tedarik zinciri, hammadde alimindan baslayip mamuliin veya hizmetin son tlketiciye kadar ulastiriimasina
kadar olan surecteki faaliyetler buttini olarak ifade edilmektedir (Acar ve Ates, 2011). Her gegen giin daha
karmasik bir hal alan ve hizli bir bicimde degisiklik gosteren is ortaminda rekabet arttikga tedarik zinciri
cevikligi, 6nem kazanmakta ve rekabet avantaji olarak karsimiza gikmaktadir. Tedarik zinciri ¢evikligi;
musteri taleplerinde ve tedarikte yasanan ani degigliklere hizli bir bicimde cevap verme yetenegidir
(Cankaya, 2020). Baska bir deyisle firma igerisinde Uretilen Urlin veya hizmetin musteriye hizli ve guvenli
bir bicimde ulastiriimasi tedarik zinciri gevikligi ile ifade edilmektedir. Tedarik zinciri ¢evikligi, farkli aglar
arasindaki koordinasyon ile ilgili oldugundan kolayca taklit ve ikame edilememektedir. Bu nedenle tedarik
zinciri gevikligi, firma performansinin iyilestiriimesi igin dnemli olan nadir, degerli, taklit ve ikame edilmeyen
yetenekler butliini olarak gérulmektedir.

Tedarik zinciri gevikligi, bir firmanin pazardaki degisikliklere hizli bir bigcimde uyum saglamak veya bunlara
yanit vermek icin tedarik aginda bulunan ortaklariyla birlikte operasyonel faaliyetler gergeklestirme
becerisini ifade eder. Bir tedarik zinciri normalde, tedarik Uyeleri arasinda Uriin veya hizmetlerin tasarimi,
uretimi ve teslimati dahil olmak Uzere bir dizi baglantili faaliyetleri icermektedir. Firmanin, baglantili
faaliyetlerini verimli bir bicimde gerceklestirebilmesi ve pazardaki degisiklikleri yonetebilmesi igin
ortaklariyla is birligi yapmasi gerekmektedir. Tedarik zinciri ¢gevikligi kavrami, kolayca uygulanabilen veya
taklit edilebilen kurallar ve prosedurlerle ilgili degil, tedarik ag1 boyunca farkli aglar arasindaki koordinasyon
veya entegrasyonla ilgili olan karmagik bir olguyu yansitmaktadir (Liu ve digerleri, 2013). Cagdas stratejik
ydnetim yaklasimlarindan olan, gevikligin tedarik zinciri teorisine ve pratigine uyarlanmasi ile elde edilen
kavram; bir firmanin basarisinin yalnizca sahip oldugu statik kaynaklar ile gerceklesemeyecegini, tedarik
zinciri faaliyetlerini de etkin bir sekilde yéneterek, optimize ederek ve 6ngdrilemeyen pazar degisikliklerine
adapte ederek gercgeklesebilecegini savunmaktadir. Kaynak temelli yaklasimin genisletilmis hali olarak
kabul edilen dinamik yetenekler yaklasimi (Teece ve digerleri, 1997), tedarik zinciri ¢evikligini firmalara
rekabet Ustlinligl saglayacak basari unsurlarindan birisi olarak gérmektedir. Bu dogrultuda kaynak temelli
yaklasim bilesenleri ile tedarik zinciri gevikligi arasindaki iligkinin degerlendiriimesi ve tedarik zinciri
cevikligine etki eden faktorlerin bu kapsamda incelenmesi ile yapilan ¢alismanin literattire katki saglayacagi
ongorilmektedir.
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Calismanin ikinci boliminde kaynak temelli yaklagim kavrami ve tedarik zinciri gevikligi teorik gerceve
bagh@i altinda sunulmustur. Uglincii bélimde ise 6grenme ydnelimi, 6zimseme kapasitesi, teknoloji
yonelimi ve tedarik zinciri gevikligi arasindaki iliskiler agiklanmis ve hipotezler olusturulmustur. Calismanin
yontemi, kullanilan 6l¢ekler dérdinct bolimde, ¢calisma bulgulari ise besinci bélimde paylasiimigtir. Daha
sonra ise sonug¢ bolimiinde bulgular degerlendiriimis, ¢alismanin kisitlari ifade edilmis ve gelecek
calismalara oneriler getirilmistir.

2. TEORIK GERGEVE ve LITERATUR TARAMASI
2.1. Kaynak Temelli Yaklagim

Rekabet Ustiinligu olusturmanin temel etmenlerini firmalara ait stratejik kaynaklara ya da firmalarin maddi
olmayan varliklarina dayandiran; Dinamik Bazli Firma Yaklasimi, Bilgi Temelli Yaklagsim, Temel Yetenek
Tabanli Strateji ve Yetenekler Teorisi olarak da adlandinlan Kaynak Temelli Yaklagim teorisidir
(Karacaoglu, 2006). Stratejik yonetim literatirine uyarlanan ve firmalar arasindaki performans
farkhliklarinin igletmelerin varlik ve kabiliyetlerine gére belirlendigini savunan bu kuram ilk olarak Wernerfelt
(1984) tarafindan ortaya atilmistir. Ancak kaynak temelli yaklagim teorisinin, ge¢miste nadir olarak bulunan
ve henlz harekete gegirilmeyen degerli varliklarin nasil kar ve kazang¢ sagladigini anlatan Ricardo (1817)
kuramina dayandigi da ifade edilmektedir (Kamasak ve Yozgat, 2013).

Kaynak temelli yaklagim teorisinin olusumuna bakildiginda; firmaya ait olan kaynaklarin rekabet avantaji
Uzerindeki etkilerinden ilk olarak 1930’lu yillarda Chamberlin (1933: 21) ve daha sonra Robinson (1933: 16)
tarafindan bahsedildigi goriimektedir. Wernerfelt (1984) ise, Penrose (1959) ve Rubin’in (1973) yapmis
olduklari ¢alismalara dayanarak kaynak temelli yaklasim igin arastirma giindemi olusturmustur (Akt.,
Breznik, 2012).

Kaynak temelli yaklagim teorisi, firmalarin sahip oldugu kaynak ve kabiliyetlerin firmalarin basarilarinda ve
varliklarini sirdlrebilmesinde etkili rol oynadigini savunmaktadir. Ayni zamanda firmalarin, kendine 6zgi
kaynak ve deneyimleriyle birbirinden farkli 6zellikler sergiledigini savunan bu gorusg, firmalarin kendi dlgek
ekonomilerini artirmalari i¢cin  kullanmadiklari  kaynaklarini  kullanmaya baslamalari gerektigini
vurgulamaktadir (Trevino ve Grosse, 2002). Michalisin ve digerleri (2000), kaynak temelli yaklagimi;
firmalarin sahip olduklari kaynaklarin ayni nitelik ve 6neme sahip olmalari veya rekabet avantaji elde
edebilecek potansiyelde olmalari gerektigini agiklayarak kaynaklarin potansiyellerinin birbirinden farkli
olduklarini vurgulamislardir. Arastirmacilar bu teoriye goére, firmalarin piyasanin Ustinde gelir elde etmeleri
icin ellerinde bulunan varliklarin, rakip isletmelerin ellerinde bulunan varliklardan daha degerli olmalari ve
farkli endUstrilerde kopyalanmamalari ic¢in firmalarin gerekli onlemleri almis olmalari gerektigini
belirtmektedirler.

Kaynak temelli yaklagima 6énemli bir katkisi olan diger bir galisma ise Barney (1991)’in, “Firma Kaynaklari
ve Surdurilebilir Rekabet Avantaji” isimli calismasidir. Barney bu ¢alismasinda bir firmanin strdirulebilir
rekabet avantaji saglamasi i¢in dort 6zellige sahip olmasi ve bunlari anlamasi gerektigini vurgulayarak bu
dort 6zelligin firmanin surdurilebilir rekabet avantaji saglamasinda etkili olacagi distincesindedir. Bu dort
Ozellik; kaynaklarin degerli, nadir, taklit edilemeyen ve ikame edilemeyen 6zelliklere sahip olmasi olarak
siralanabilir. Bir firmanin surdarilebilir rekabet avantaji elde etmesi icin elinde bulunan kaynaklar ile
rakipleri tarafindan elde edilemeyecek veya cgog@altilamayacak olan stratejiyi bulmasi ve uygulamasi
gerektigini sdylemektedir (Barney, 1991).

Firmalar giniimizde giderek daha dinamik ve belirsiz ortamlarda faaliyet gostermekte ve degisen piyasa
kosullarina uyum saglama ve yanit verme geregi hissetmektedir. Bu nedenle firmalar sahip olduklari maddi
kaynaklarinin yani sira maddi olmayan kaynaklar ve yetenekler de gelistirmelidir. Firmalarin yalnizca kendi
icsel kaynaklarinin yani sira bir tedarik zinciri icerisinde faaliyetlerine devam ettikleri ve rekabetin firmalar
diizeyinden tedarik zincirleri boyutuna tasindigi bilinmektedir. Dolayisiyla firmalar tedarik zinciri boyutunda
yaratici yeteneklere sahip olmali ve bu yeteneklerini slrdirebilmelidir. Bu yeteneklerin biri dinamik
yeteneklerden biri olarak kabul edilen tedarik zinciri gevikligidir. Tedarik zinciri gevikligi sayesinde firmalar,
firma ya da tedarik zinciri seviyesinde kaynaklari yeniden yapilandirabilme yetenegine sahip olabilirler
(Dubey ve digerleri, 2018).

2.2, Tedarik Zinciri Cevikligi

1990’h yillarin basinda Uretim sektdriinde yasanan degisime firmalarin, hizli bir bicimde uyum saglamalari
ceviklik kavraminin ortaya c¢ikmasina neden olmus (Avelar-Sosa ve digerleri, 2019) ve bu kavramin
gelisimine paralel olarak 1990’larin sonunda tedarik zinciri cevikligi ortaya cikmistir (Ozglner ve
Cantasdemir, 2021). Tedarik zinciri ¢evikligi, tedarik aginin degisen pazar ortamina zamaninda ve hizlh bir
bicimde cevap verme kabiliyeti olarak tanimlanmaktadir. Ayrica, bir isletmenin herhangi bir faaliyetin sonug
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Olcltlerine ne kadar etkili bir bigcimde ulasildidiyla degil firmanin sonug dl¢ltlerine ne kadar hizli yanit veya
tepki verme yetenegi oldugu ile ilgilenmektedir (Braunscheidel ve Suresh, 2009).

Tedarik zinciri gevikligi, isletmelerin tim tedarik aginda degisim ve gelisime uyum saglamasini ve bunlara
hizli yanit vermeyi amaclayan dinamik bir kabiliyet olarak tanimlanabilir. Bu nedenle tedarik zinciri gevikligi,
tek bir isletmenin 6tesine gecerek tedarikgiler ve masteriler ile uyum saglamayi icermektedir (Martinez-
Sanchez ve Lahoz-Leo, 2018). Christopher (2000) ise tedarik zinciri ¢evikligini; kisisellestiriimis musteri
istek ve ihtiyacglarini éngérebilmek ve buna yanit vermek, kisaca; pazara duyarlilik géstermek olarak
tanimlamistir.

Tedarik zinciri ¢evikligi; firmanin pazarda yasanan degisikliklere hizli bir bicimde uyum saglamasi ya da
yasanan degisime cevap vermesi igin tedarik ortaklariyla beraber operasyonel faaliyetleri gerceklestirme
kabiliyeti olarak tanimlanmaktadir. Bir tedarik zinciri, genelde kanal Uyeleri arasinda Urin veya hizmetin
tasarimi, Uretimini ve dagitimi dahil olmak Uzere koordinasyon faaliyetlerini icermekte ve kaynak Uyeleri
arasinda bilgi paylasiminda ve kaynak olusumunda ne kadar iyi is birligi yaptigini gdstermektedir. Bu
nedenle tedarik zinciri gevikligi; firma performansini iyilestirebilmek igin kritik 6neme sahip nadir, degerli ve
mikemmel bir bicimde taklit edilemeyen bir yetenek olarak karsimiza ¢ikmaktadir (Liu ve digerleri, 2013).
Tedarik zinciri gevikligine sahip olan firmalar, 6ngérilmeyen olaylara kargi daha iyi cevap verebildikleri ve
arz ile talep dengesini koruyabildikleri icin pazar odakli olarak kabul edilmektedir. Ayrica, firmalar tedarik
zinciri ¢evikligi yetenekleri sayesinde musterilerine 6zel olarak uretilmis Urdnleri seri Uretim maliyetinde ya
da buna yakin bir maliyetle teslim edebilme kabiliyetine sahip olabilmektedir (Swafford ve diderleri, 2008).

Son birkag on yil icerisinde tedarik zinciri gevikligine etki ettigi disunilen faktorler lUzerine ¢ok sayida
calisma gercgeklestiriimistir. Swafford ve digerleri (2008) bilgi teknolojileri entegrasyonunun ve tedarik zinciri
esnekliginin; Tse ve digerleri (2016) tedarik zinciri entegrasyonu ve digsal 6grenmenin; Gligor ve digerleri
(2016) tedarik zinciri oryantasyonu ve pazar oryantasyonunun; Brusset (2016) dissal yeteneklerin,
gorundrluk yeteneklerinin ve igsel sure¢ yeteneklerinin; Kim ve Chai (2017) tedarik¢i yenilikgiliginin, bilgi
paylasiminin ve stratejik kaynak kullaniminin; Irfan ve digerleri (2020) tedarik esnekligi ve slreg
entegrasyonunun; Zhu ve Gao (2021) ise 6grenme ve teknoloji ydneliminin tedarik zinciri gevikligine olan
etkilerini arastirmislardir. Bu galismada ise Zhu ve Gao (2021)'nun tedarik zinciri gevikligine ¢alismasinda
kullanmis oldugu bagimsiz degiskenlere (6grenme yonelimi ve teknoloji yonelimi) 6zimseme kapasitesi
araci degiskeni eklenmigtir. Boylece bagimsiz degiskenlerle araci degisken arasindaki iliski ve bagimsiz
degiskenlerin araci degisken Uzerinden bagimli degisken olan tedarik zinciri gevikligi Uzerinde etkileri
aciklanmaya calisiimigtir. Literatlrde ¢alismada kullanilan degiskenler arasindaki iligkileri inceleyen bir
galisma ile karsilasiimamistir. Bu nedenle c¢alismanin tedarik zinciri yonetimi literatiriine katki
saglayabilecegi duslnulmektedir.

3. ARASTIRMA HIPOTEZLERININ KURULMASI

Firmalarin sahip olduklari bazi yénelimler maddi olmayan varliklar arasinda kabul edilmekte olup firmalarin
rutinlerine gémllu olduklarindan rakipler tarafindan kopyalanmasi da mimkin gérinmemektedir. Bu
yonelimlerden olan 6grenme ydnelimi sayesinde firmalar yeni bilgiler edinebilir ve bu yeni bilgileri kullanarak
mevcut rutin ve prosediirlerini degistirebilir. Ogrenme ydnelimi sayesinde firmalar galisanlarinin diisiinme
bigimlerini degistirebilir ve zorlu rekabet sartlarinda yeniden yapilanabilirler (Lonial ve Carter, 2015).
Firmalarin sahip oldugu maddi olmayan varliklardan biri de teknoloji yonelimleridir. Firmalar teknoloji
yonelimlerinin yogunluklari ile elde edecekleri teknoloji odakli firma vizyonu sayesinde Ar-Ge'’yi ve yeni Griin
gelistirmeyi rutin faaliyetleri icerisinde goérebilir. Bu sayede kaynak temelli yaklagimin firmalara salik verdigi
taklit edilmesi zor bir yetenek kazanabilir. Firmalar elde ettikleri bu yetenek ile yeni pazar firsatlar
yaratabilir, masterilerin yeni ihtiyaglarini karsilayabilir ve daha ytksek kara ulasabilirler (Zhu ve Gao, 2021).
Ogrenme yénelimi ve teknoloji ydnelimi sayesinde firmalarin elde edecekleri bilgiler ve yeteneklerin
O0zimsenmesi ve firmanin kullanabilecegi yeni bilgilere donlstirilimesi 6zimseme kapasitesi ile
gerceklesmektedir (Kharabsheh ve digerleri, 2017). Ogrenme yoénelimi ve teknoloji yéneliminin firmalarin
Urin inovasyonuna etki ettigi farkli galismalarda gérilmektedir. Uriin inovasyonu ayrica pazara hizli yanit
vermenin sonucu olarak kabul edildiginden tedarik zinciri ¢evikligi ile de ilgili ydnelimler iligkilendiriimektedir
(Zhu ve Gao, 2021). Ogrenme yonelimi ve teknoloji yéneliminin tedarik zinciri gevikligine dogrudan ve
0zimseme kapasitesi Uzerinden dolayli etkilerine dair olusturulan arastirma modeli Sekil 1'de
gOsterilmektedir. Calismada yedi hipotez olusturularak asagida sirasiyla agiklanmaktadir.

Firmanin somut degerler yaratabilen maddi olmayan varliklarindan biri olarak ifade edilen 6grenme
yonelimi, firmanin 6grenmeye yonelik sahip oldugu degerler bitini olarak dile getiriimektedir (Tse ve
digerleri, 2016). Bu deger; bir firmanin 6grenme kultiriini tesvik edip etmeyecegini etkilemektedir (Sinkula
ve digerleri, 1997). isletmenin belirli bir alanda égrenme faaliyetleri o alandaki bilgi tabanini gelistirmekte
ve bu da dziimseme kapasitesini artirmakta ve o alanda 6grenmeyi kolaylastirmaktadir. Oziimseme
kapasitesi, bir orgutiin 6nceki ilgili bilgisine, etkili 6grenme becerisine ve iletisimine dayali pazar bilgisi
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hakkinda katki saglamaktadir. Ayni zamanda 6rgutun rekabet avantaji kazanmasina ve bunu sirdirmesine
yardimci olabilecek rekabette bilgi yaratma ve kullanma yetenedi olarak tanimlanmaktadir. Firmanin
6grenmeye dayali varliklarini etkin bir bicimde yeniden tanimlayarak, 6zimseme kapasitesine sahip
olmasi, degisime ve yenilige agik olarak performansini ylkseltebilecedi anlamina gelmektedir (Liu ve
digerleri, 2013). Bundan dolayi 6grenme yonelimi ve 6ziimseme kapasitesi arasinda surekli yenilenen bir
iliski oldugu sonucuna variimaktadir (Lane ve digerleri, 2006). Bu bilgilerden yola ¢ikilarak 6grenme
yonelimi ve 6ziimseme kapasitesi arasinda asagida ifade edilen hipotez olusturulmustur.

H1: Ogrenme yonelimi dziimseme kapasitesini olumlu yénde etkilemektedir.
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Sekil 1. Arastirma modeli

Oziimseme kapasitesine sahip firmalar; musterileri, tedarikgileri ve rakipleri ve diger tedarik ortaklarindan
elde ettikleri yeni bilgileri pazardaki is firsatlarini belirleyerek ilgili alanlara uygulamaktadir. Bilginin farkli
fonksiyonel departmanlar arasinda kapsamli bir bicimde aktariimasi firma icerisindeki aglarin kurulmasini
kolaylastirmaktadir. Ayrica, firmanin ulasabilecedi bilgi erisimi ve karllik derecesinin geviklik tarafindan
belirlendigi savunulmaktadir. Bundan dolayi firma, sureglerini yeniden yapilandirmak, triin ve hizmetlerini
iyilestirmek igin yeni bilgiyi nasil uygulayacagini etkili bir bicimde 6grenebilmektedir. Bu da firmanin rekabet
avantaji temelinin, ceviklik gibi benzersiz bir operasyonel yetenek gelistirmek icin 6zimseme
kapasitesinden faydalanmak oldugunu gostermektedir. Firmanin gelistirmis oldugu bu yetenek
zenginlestirilmis bir bilgi tabani kullanilarak kanal ortaklariyla iyi iligkilerin kurulmasina ve tedarik zinciri
gOranurligindn artirlmasina yardimci olmaktadir. Yenilenen bilgi tabani, firmanin pazari ve ortaklarin
gOrus ve degerlerini daha iyi anlamasina yardimci olarak tedarik zinciri gevikligini saglayacak ve tedarik
zinciri genelinden paylasilan degerleri artiracaktir (Liu ve digerleri, 2013). Bu bilgiler dogrultusunda
0zimseme kapasitesi ve tedarik zinciri gevikligi arasinda asagida ifade edilen hipotez olusturulmustur.

H2: Oziimseme kapasitesi tedarik zinciri gevikligini olumlu yénde etkilemektedir.

Ogrenme yénelimli firmalar; siirekli degisen pazar durumu hakkinda hizli bir sekilde bilgi edinmek ve
pazardaki beklenmedik degisimi algilamak igin musteriler, rakipler ve tedarikgilerle surekli ilesitim halinde
olmak ve onlara gore hareket etmek zorundadirlar (Sinkula ve digerleri, 1997). Ogrenme yonelimi, tedarik
zinciri baglaminda iki bilesenden olusmaktadir: Musterilerden ve tedarikgilerden 6grenme. Musterilerden
ogrenme; firma musterilerinden gelen geri bildirimi 6grenerek Uriin tasarimi ve hizmetini gelistirerek
firmanin yenilik hizini tahmin etmektir. Tedarikgilerden 6grenme ise; yeni urln ya da sureg tasarimina ve
Uruin kalitesinin iyilestiriimesine tedarikgilerle uzun vadeli bir iliskinin meydana gelmesi sonucu olugsmaktadir
(Tse ve digerleri, 2016). Bir 6rgutin sirekli olarak 6grenmesi ve surekli degisen pazar ortaminda ortaya
cikabilecek yeniliklere hazirlikh olmasi gerekmektedir. Ayrica 6grenme yodnelimi; “-6grenmeye verilen
degeri ifade eden 6grenmeye baglilik, -firma Uyeleri arasinda 6grenmenin yoni ve odagi konusunda fikir
birligi ile ilgili paylasilan gorusler, -tedarik zinciri gevikligini dederlendirme ve yeni fikirleri kabul etme”
maddelerinden olugsmaktadir. Tedarik zinciri ¢evikligi, firmanin beklenmeyen pazar degisikliklerine aninda
yanit verebilmesi icin degisiklikleri grenmesi anlamina gelmektedir (Ngai ve digerleri, 2011). ilgili alanda
yapilan galismalar dogrultusunda 6grenme yonelimi ve tedarik zinciri gevikligi arasinda asagida ifade edilen
hipotez olusturulmustur.

H3: Ogrenme yonelimi tedarik zinciri gevikligini olumlu yénde etkilemektedir.

Firmanin, surekli gelisen ve degisen pazar ortaminda gelecedini devam ettirebilmesi igin yenilije ayak
uydurmasi ve slrekli 6grenme egiliminde olmasi gerekmektedir. Firma, tedarikgilerinden elde edilen yeni
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bilgileri endustrisinde bulunan Uriin ve hizmete uyarlamasi ve pazar istek ve ihtiyaglarina gére musteriye
ulastinimasi konusunda ¢evik davranmak zorundadir. Firmanin, pazardaki degisikliklere hizli bir bicimde
uyum saglamasi veya bunlara yanit vermesi ve rekabet avantaji elde etmesi igin tedarik aginda bulunan
ortaklariyla operasyonel faaliyetler gerceklestirmesi gerekmektedir. Bu dogrultuda 6ziimse kapasitesinin;
6grenme yoOnelimi ve tedarik zinciri ¢evikligi arasindaki iligkide aracilik roll Ustlendigine dair hipotez
olusturulmustur.

H4: Ozimseme kapasitesi; 6grenme ydnelimi ve tedarik zinciri arasindaki iliskide aracilik rolii
ustlenmektedir.

Teknoloji ybnelimi; firmalarin, arastirma gelistirme kabiliyetine sahip oldugu Uriin gelistirmede son
teknolojinin elde edilmesi ve kullanilmasi olarak adlandiriimaktadir (Masa’deh ve digerleri, 2018).
Teknolojik yenilikleri iyi yonlendirilmig ve verimli bir bicimde kullanilmasini saglamak igin yenilik yénetimine
sahip firmalarin, 6zellikle tekonolojik arastirmalar konusunda c¢evreden (Uretilen bilgiyi uygulamalari
gerekmektedir. Firmalarin ¢evreden gelen teknolojik yenilikleri tanimlayarak ilgili alanlara uyarlama ve
kullanma yetenedi 6zimseme kapasitesi olarak ifade edilmektedir. Teknolojik firsatlar, temel olarak diger
bilgi kaynaklar (6zellikle musteriler gibi) tarafindan Uretilenlerden daha yiksek dizeyde 6zimseme
kapasitesine ihtiyag duyarlar (Becker ve Peters, 2006). Oziimseme kapasitesinin, bir firmanin (retimine
dogrudan katilim yoluyla belirli bir Griin pazariyla ilgili yeni bilgileri daha iyi tanimlayarak ilgili alanlara
kullanabildigi belirtiimistir (Cohen ve Levinthal, 1990). Daha fazla teknoloji, daha fazla bilgi ve firsat
anlamina gelmekte bu da firmalarin rekabet gliglerini korumak igin mali bitcelerinin, bir kismini 6ziimseme
kapasitelerinin surdirtlmesine ve gelistiriimesine yatirim yapmak zorunlulugunu arttirmaktadir (Cohen ve
Levinthal, 1990). ilgili alandaki literatiir dogrultusunda test edilmek lizere teknoloji yénelimi ve 6ziimseme
kapasitesi arasinda asagida ifade edilen hipotez olugturulmustur.

H5: Teknoloji yonelimi 6zimseme kapasitesini olumlu yoénde etkilemektedir.

Teknoloji yénelimi, firmanin aktif bir bicimde pazarla surekli etkilesim halinde olarak yeni teknolojileri
aragtirip gelistirmesi ve bunu Urunlere uyarlamasi anlanima gelmektedir (Rezazadeh ve digerleri, 2016).
Uriin ve hizmetlerin kisalan yasam dénglileri nedeniyle isletmeler, rekabet ortaminda varliklarini devam
ettirebilmek igin teknoloji alaninda gelismek zorunda kalmiglardir (Masa’deh ve digerleri, 2018). Firmanin
teknoloji yéninden gelismesi alici ve tedarikci arasindaki iligkinin gelismesini de beraberinde getirmektedir.
Tedarikgileri ve musterileri arasinda énemli bir etkilesim saglayabilmek igin araci rolii oynayan firmalarin,
gelisen teknolojiyi hizl bir bigimde alip Urlnlere uyarlamasi gerekmektedir. Firmalarin; pazar ihtiyacglarina
cevap verebilecek netilikteki Grinlerin magsterilere hizl bir bigimde ulastiriimasi icin son zamanlarda populer
bir kavram haline gelen tedarik zinciri cevikligini iyi koordine etmeleri gerektigi savunulmaktadir.
(Bargshady ve digerleri, 2016). ilgili alanda yapilan galismalar 11§inda teknoloji yénelimi ve tedarik zinciri
cevikligi arasinda asagida ifade edilen hipotez olusturulmustur.

H6: Teknoloji ydnelimi tedarik zinciri ¢evikligini olumlu yénde etkilemektedir.

Firmalarin, ¢cevreden gelen teknolojik yenilikleri Grlin ve hizmetlerine tanimlama, uyarlama ve uygulama
yeteneklerini ifade eden 6zimseme kapasitesi; yeni ve iyilestirilmis Urtnleri gelistirmek igin teknolojik
yonelimleri ile firma kabiliyetleri arasindaki baglantiyi temsil etmektedir (Cohen ve Levinthal, 1990).
Firmadan firmaya degisiklik gosteren 6ziimseme kapasitesi, teknolojik gelismeleri 6zellikle bilgisayar, ugak,
uzay bilimleri ve ilag sanayi gibi arastirma gelistirme bakimindan yogun endustrilerdeki yiuksek teknoloji
firmalari icin dnem arz etmektedir (Becker ve Peters, 2006). Firmalar, degisen pazar ortamina ayak
uydurmak ve musteri istek ve ihtiyaglari dogrultusunda drlnler Uretebilmek ve onlar tikeceticilere
ulastirmak konusunda c¢evik davranmak zorundadirlar (Masa’'deh ve digerleri, 2018). Firmalarin, yenilige
ayak uydurabilmek ve gelecegini ikame edebilmek icin tedarik zinciri agiyla tedarikgilerinden edindigi
teknolojik gelismeleri Grtnlere uyarlamalari ve hizli bir bicimde tlketiciye ulastirmak i¢in tedarik zinciri
cevikligi kavramindan yararlanmaktadirlar. Bu bilgilerden yararlanilarak 6zimseme kapasitesinin; teknoloji
yonelimi ve tedarik zinciri cevikligi arasindaki iliskide aracilik hipotezi olusturulmustur.

H7: Ozimseme kapasitesi; teknoloji yénelimi ve tedarik zinciri arasindaki iliskide aracilik roli
Ustlenmektedir.

4. YONTEM

Bu calismada nicel arastirma yontemlerinden olan anket teknigi kullaniimigtir. Arastirmanin anakutlesini,
Tarkiye’de imalat sektérinde faaliyet gosteren kuguk, orta ve buyuk Olgekteki 73857 igletme
olusturmaktadir (Kosgeb, 2023). Toplamda 950 kisiye gdnderilmis olan ankete toplam 289 kisi katihm
saglamistir. %90 gliven seviyesi ve %5 hata pay! ile 6rneklemin 272 birim olmasi asagida belirtilen
orneklem hesaplama yontemi ile bulunmustur. %90 gliven seviyesi ve %5 hata payi ile ulagilan 289 kisilik
orneklem buyukligu yeterli bulunmustur (Esitlik 1).
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Esitlikte 1’de n, 6rneklem sayisini; p, populasyon oranini ve ¢, hata payini ifade etmektedir.

Yapilan ankette katilimcilara demografik bilgilerin yani sira 6grenme yonelimi, teknoloji yonelimi,
0zimseme kapasitesi ve tedarik zinciri ¢evikligi Uzerine sorular yoneltiimis ve katilimcilarin cevaplari
alinmistir. Anket formu, LinkedIn Gzerinden ilgili firma Ust dizey yoneticileri ile iletisime gecilerek online
doldurulacak sekilde kendilerine iletilmigtir. Anket cevaplayicilarina olasilikli olmayan &rnekleme
yontemlerinden olan kolayda 6rnekleme ydntemi ile ulasiimistir. Sosyal bilim arastirmalarinda siklikla
kullanilan kolayda érnekleme ydnteminin diger 6rneklem tekniklerine goére daha kolay, ucuz ve hizli olmasi
avantajlari arasinda gosterilmektedir (Gurbiz ve Sahin, 2017).

Arastirmanin amacina yonelik kullanilacak olan anket madde olcekleri detayli bir litaratir taramasi
yapildiktan sonra olusturulmustur. Arastirmada, Zhu ve Gao (2021)’ nun glvenirligini ve gecerligini test ettigi
o6grenme yonelimi, teknoloji yonelimi ve tedarik zinciri gevikligi 6lgekleri ile Riquelme-Medina ve digerleri
(2022)'in guivenirligini ve gecerligini test ettigi 6ziimseme kapasitesi 6lgedi kullaniimigtir.

Tablo 1. Aragtirma 6lgekleri ve maddeleri

Olgek Maddeler
Ogrenme - isletme olarak calisanlarin 6grenmesinin tedarik zincirinde bir masraf degil, bir yatirim
Yonelimi oldugu anlayisini benimsemekteyiz.

- igletme olarak tedarik zinciri slrecinin temel degerlerinden olan &grenmeyi,
iyilestirmenin anahtari olarak benimsemekteyiz.

- isletme olarak tedarik zincirinde 6grenmeyi biraktigimizda gelecegimizi tehlikeye
attigimizi biliriz.

- Isletme olarak tedarik zinciri siirecinde égrenme yetenegini gelismenin anahtari olarak

. gormekteyiz.
Oziimseme - Isletme olarak iliski icerisinde oldugumuz diger kuruluslardan edinilen yeni bilgileri
Kapasitesi tanimlayip, degerlendirip igletme igine aktarabiliriz.

- igletme olarak iligki igerisinde oldugumuz diger kuruluslardan gelen harici bilgileri analiz
etmek rutinlerimiz arasindadir.

- igletme olarak iliski igerisinde oldugumuz diger kuruluslardan edinilen yeni bilgileri
mevcut bilgilerle entegre hale getirebiliriz.

- igletme olarak yeni entegre edilmig bilgiyi somut uygulamalarla basarili bir sekilde

kullanabiliriz.
Teknoloji - Yeni Urtn geligtirme projelerimizde gelismis teknolojiler kullanmaktayiz.
Yoénelimi - Yeni Urtnlerimizde her zaman en son teknolojiyi kullanmaktayiz.
- Arastirma sonugclarina dayali olarak geligtirilen teknolojik yenilikleri kolaylikla kabul
etmekteyiz.
- Teknolojik yenilikler program/proje yonetimimizde kolaylikla kabul edilir.
Tedarik - isletme olarak gcevremizdeki degisiklikleri hizl bir sekilde tespit edebiliriz.
Zinciri - igletme olarak is ortamindaki firsatlari aninda tespit edebiliriz.
Cevikligi - igletme olarak, cevremizdeki tehditleri hizla algilayabiliriz.

- igletme olarak, cevremizdeki degisikliklerle basa cikmak icin kesin kararlar alabiliriz.

- isletme olarak gevremizdeki tehditlere yanit vermek igin kesin kararlar alabiliriz.

- isletme olarak is ortamindaki degisikliklere hizla yanit verebiliriz.

- isletme olarak gevremizdeki firsatlari hizla ele alabiliriz.

- isletme olarak gevremizdeki tehditlerle hizla basa cikabiliriz.

- isletme olarak gerektiginde, kararlarimizi uygulamak igin tedarik  zinciri
operasyonlarimizi ayarlayabiliriz.

Calismada kullanilan anket formu, firmayi tanimlayabilecek sorular ve arastirmanin amacina yonelik dlgek
maddelerinden olugsmaktadir. Arastirmada kullanilan 6lgek ifadeleri; “(1) Kesinlikle katilimiyorum, (2)
Katiimiyorum, (3) Kararsizim, (4) Katiliyorum, (5) Kesinlikle katiliyorum” kullanilan 5’li likert l¢gegi bigiminde
derecelendirilmistir. Ayrica anket formu, 5 tane katilimci ve firmaya ait tanimlayici soru igerirken 21 tane de
1 ve 5 arasinda deger verilerek cevap verilmesi istenen maddelerden olusmaktadir. Bu bélimde yer alan
Formell-Larcker kriteri, HTMT (Heterotrait-Monotrait Ratio) Orani, DFA model uyum indeks tablolari ve DFA
sonuglari SmartPLS programinda gergeklestirilmistir. Aracilik analizleri sonuglari ise SPSS Hayes Macro
eklentisi kullanilarak elde edilmistir.
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5. BULGULAR
5.1. Tanimlayici istatistikler

Katihmcilarin cevaplamalari i¢in anket icerisinde 5 tane demografik soru yéneltiimistir. Elde edilen sonuglar
dogrultusunda ankete katihm saglayan katiimcilarin calistiklari isletmelerin; 150’si (%51,9) Marmara
bélgesinde, 39'u (%13,5) Ege bdlgesinde, 14’0 (%4,8) Karadeniz bdlgesinde, 23’0 (%8,0) Akdeniz
bolgesinde faaliyet gdstermektedir. 37’si (%12,8) ise i¢ Anadolu bélgesinde, 9'u (%3,1) Dogu Anadolu
bolgesinde, 17’si (%5,9) Gineydogu Anadolu bdlgesinde faaliyet gostermektedir. Katilimcilarin; 107’i
(%34,9) Uretim midard, 2'si (%0,7) yeni Urdn gelistirme mudiru, 21'i (%7,3) tedarik zinciri mudurd, 47’si
(%16,3) genel mudur pozisyonuna sahiptir. 10'u (%3,5) ise ar-ge muduru, 18'i (%6,2) tGretimden sorumlu
genel mudir yardimcisi, 15'i (%5,2) Uretim planlama madurl, 75'i (%26,0) ise diger Ust dizey yoOnetici
pozisyonuna sahiptir. Tablo 2’de diger demografik sorulara iliskin yuzde oranlari ve frekanslar hakkinda
bilgi verilmektedir.

Tablo 2. Betimsel analiz sonuglari

Frekans Oran Gegerli Oran Kiumdilatif Oran

Isletme Igerisindeki Pozisyonunuz

Uretim Mudiiri 101 34,9 34,9 34,9
Yeni Uriin Gelistirme Mudiiri 2 0,6 0,6 35,5
Tedarik Zinciri Maduri 21 7,3 7,3 42,8
Genel Mudur 47 16,3 16,3 59,1
Ar-ge Mudiri 10 3,5 3,5 62,6
Uretimden Sorumlu Genel Mid, Yrd. 18 6,2 6,2 68,8
Uretim Planlama Mudur 15 52 52 74,0
Diger 75 26,0 26,0 100,0
Isletmenin Faaliyet Gésterdigi Sektér

Gida Urinleri imalati 32 11,1 11,1 11,1

icecek imalati 1 0,3 0,3 11,4

Tekstil Uriinleri imalat 94 32,5 32,5 43,9

Giyim Egyalari imalat 13 4,5 4,5 48,4

Kagit ve Kagit Uriinleri imalati 5 1,7 1,7 50,2

Kimyasal Uriinler imalati 10 3,5 3,5 53,6

Eczacllik ve Ecz. ilis. Malz. Uretimi 1 0,3 0,3 54,0

Kaucuk ve Plastik Uriinler imalati 6 2,1 2,1 56,1

Metalik Olmayan Uriinler imalati 4 1,4 1,4 57,4

Ana Metal Sanayi 15 5,2 5,2 62,6

Fabrikasyona Metal Uriinler imalati 6 2,1 2,1 64,7

Bilgisayar, Elektronik ve Optik imalati 2 0,7 0,7 65,4

Elektrikli Teghizat imalati 8 2,8 2,8 68,2

Makine ve Ekipman imalati 24 8,3 8,3 76,5

Diger Ulagim Araglari imalati 1 0,3 3 76,8

Mobilya imalati 9 3,1 3,1 79,9

Diger imalatlar 58 20,1 20,1 100,0
isletmenizin Faaliyet Yili

1-10 75 26,0 26,0 26,0

11-20 44 15,2 15,2 41,2

21-30 58 20,0 20,0 61,2

31 ve Uzeri 112 38,8 38,8 100,0
Calisan Sayiniz

10-49 65 22,5 22,5 25,3

50-249 89 30,8 30,8 53,3

250 ve Uzeri 135 46,7 46,7 100,0
Isletmenizin Bulundugu Bélge

Marmara 150 51,9 51,9 51,9

Ege 39 13,5 13,5 65,4

Karadeniz 14 4,8 4,8 70,2

Akdeniz 23 8,0 8,0 78,2

ic Anadolu 37 12,8 12,8 91,0

Dogu Anadolu 9 3,1 3,1 94,1

Glineydogu Anadolu 17 59 5,9 100,0
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5.2. Giivenirlik Analizi

Calismada dlgegin guvenirliginin test edilmesinde i¢ tutarlilik katsayisi olan Cronbach’s alpha katsayisindan
faydalaniimigtir. Taber (2018)'e gére Cronbach’s alpha katsayisi 0,70 ve Uzeri dedere sahipse Olgegin
guvenilir oldugu degerlendirilir. Ogrenme yénelimi élgegine ait dért maddenin Cronbach’s alpha ig tutarlihk
katsayisi 0,903, 6zimseme kapasitesi dlgegine ait dort maddenin katsayisi 0,831, teknoloji yénelimi
Olcegine ait dort maddenin katsayisi 0,860, tedarik zinciri ¢cevikligi 6lcegine ait dokuz maddenin katsayisi
0,942 olarak bulunmus olup, bu degerler 6lgeklerin ylksek derecede glivenilir oldugunu ifade etmektedir.
21 maddenin hepsinin dahil edildigi test ile tim oOlgeklerin Cronbach’s alpha ig tutarlilik katsayisi ise 0,932
olarak bulunmus olup, dolayisiyla bu deger de o6lgedin ylksek derecede guvenilir oldugunu anlamina
gelmektedir. Tablo 3’te calismada kullanilan dlgeklerin glivenirlik istatistikleri verilmistir.

Tablo 3. Olgeklere ait giivenirlik istatistikleri

Olgek Cronbach’s Alpha Madde Sayisi
Ogrenme Ydnelimi 0,904 4
Oziimseme Kapasitesi 0,836 4
Teknoloji Yénelimi 0,862 4
Tedarik Zinciri Gevikligi 0,942 9
Tdm Degiskenler 0,932 21

5.3. Gegerlik Analizi

Gegerlilik analizi baglaminda ayrisma gegerliligi, birlesme gecerliligi, agiklayici faktdr ve dogrulayici faktor
analizleri yapiimistir. Gegerlilik analizi 6éncesinde normallik analizi yapilarak verilerin normal dagilip
dagiimadigini géstermek icin carpiklik ve basiklik degerleri incelenmigtir. Byrne (2010) verilerin normallik
varsayimina sahip oldugunu kanitlamak igin ¢arpiklik degerinin 3’ten basiklik degerinin ise 7'den disuk
olmasi gerektigini savunmaktadir. Test sonucu ile verilerin ¢arpiklik degerinin -1,508 ile -,506 aralijinda ve
basiklik degerinin ise 0,005 ve 4,422 araliginda oldugu gézlemlenmektedir. Bu dogrultuda elde edilen
verilerin normallik varsayimini karsgiladigi ifade edilebilir. Ayrisma gegerliligi sonucuna gére; Formell-
Larcker kriteri 6lgim modelinin ayrisma gegerliliginin saglanmasi igin AVE degerlerinin karekokleri 0,50’ten
blylk olmali ve ayni zamanda arastirmada kullanilan diger degiskenler arasindaki korelasyonlardan daha
blylk olmasi gerekmektedir (Cesur ve Memis, 2021). Test sonucu, karekoklerin degiskenler arasi
korelasyon katsayilari 0,50'ten yiksek oldugu igin Formell-Larcker kriterini saglamaktadir. HTMT
(Heterotrait-Monotrait Ratio) degerinde ise birbirine yakin olan kavramlarda 0,90’nin, birbirine uzak olan
kavramlarda ise 0,85’in altinda olmasi gerektigi savunulmaktadir (Nart ve digerleri, 2020). Test sonucuna
gore HTMT degerlerinin Gst sinin olan 0,85’in altinda oldugu igin bu kriterin saglandigr géralmastur.
Aciklayici faktor analizine gore; KMO degerinin olgulebilmesi icin degerlerin 0,5'ten blylk olmasi
gerekmektedir. Elde edilen veriler sonucunda KMO degerinin 0,914 bulundugundan ve ortalamanin ¢ok
uzerinde (KMO>0,500) oldugundan o6rneklem sayisinin faktor analizi icin uygun oldugu sonucuna
varilmistir.

Tablo 4'te dogrulayici faktor analizine iligkin standart degerler verilmistir. Dogrulayici faktér analizine gore
standart degerlerin 0,5'ten blyik olmasi gerekmektedir (Kog, 2021). Tabloya bakildiginda, 6grenme
yonelimi dlgegine ait degerlerin 0,80’den, 6zimseme kapasitesine ait degerlerin 0,60’'tan, teknoloji ydnelimi
Olcegine ait degerlerin 0,80°den, tedarik zinciri ¢evikligi dlgegine ait degerlerin 0,70'ten blylk ve p<0,05
dizeyinde anlaml oldugu anlasiimaktadir. Calismada birlesme gecerliliginin saglanip saglanmadiginin
tespiti igin birlesik guvenirlik (CR) ve agiklanan ortalama varyans (AVE) degerleri incelenmistir. Fornell and
Larcker (1981) birlesme gecerliliginin saglanmasi igin AVE degerinin 0,50’den ve CR degerinin ise 0,70’dan
biyilk olmasi gerektigini ifade etmistir. Tablo 4.’te gorildigi Gzere 6grenme yonelimi boyutuna ait AVE
degeri 0,776, CR degeri 0,905'tir. Ozimseme kapasitesi boyutuna ait AVE degeri 0,671, CR degeri
0,862'dir. Teknoloji yonelimi boyutuna ait AVE degeri 0,708, CR degeri 0,871’dir. Tedarik zinciri ¢evikligi
boyutuna ait AVE degeri 0683, CR degeri 0,944’tiir. Bu degerlerle dlgegin birlesme gecerliligine sahip
oldugu ifade edilebilir.

Ayrica Tablo 4’te dogrulayici faktor analizine iliskin t degerleri verilmistir. Tablodaki veriler dikkate alinarak
t degerlerinin % 95 guvenilirlik diizeyinde 1,96’dan biylk oldugu ve bdylece gbézlenen ve gizil degisken
arasindaki iliskinin anlaml oldugu goériimektedir (Kog, 2021).
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Tablo 4. Dogrulayici faktér analizi degerleri

Faktérler ve Maddeler Standart Degerler Cronbach’s Alpha AVE  CR T Degeri
Ogrenme Yénelimi

oY1 0,872 37,804
Oy2 0,905 0,904 0,776 0,905 49,925
oY3 0,862 26,768
Ov4 0,886 45,000
Oziimseme Kapasitesi

OK5 0,690 8,383
OK6 0,849 0,836 0,671 0,862 31,405
OK7 0,884 24,684
OKs8 0,840 27,247
Teknoloji Yonelimi

TY9 0,811 25,350
TY10 0,807 0,862 0,708 0,871 25,014
TY1l 0,849 32,816
TY12 0,894 63,244
Tedarik Zinciri Cevikligi

TZC13 0,805 28,645
TZC14 0,821 30,640
TZC15 0,798 20,436
TZ2C16 0,843 34,310
TZC17 0,827 0,942 0,683 0,944 30,609
TZC18 0,846 35,471
TZC19 0,858 36,427
TZ2C20 0,871 43,501
TZ2C21 0,766 17,620

5.4. Aragstirma Modelinin ve Hipotezlerinin Test Edilmesi

Baron ve Kenny (1986) aracilik analizinin yapilabilmesi icin asagidaki sartlarin yerine getiriimesi gerektigini
savunmuglardir: (a) Bagimsiz degiskenin araci degisken ile arasinda anlamli bir iliskinin olmasi
gerekmektedir. (b) Bagimsiz degiskenin bagimh degisken ile arasinda anlamh bir iligkinin olmasi
gerekmektedir. (c) Araci degiskenin bagimli degisken ile arasinda anlamli bir iliskinin olmasi gerekmektedir.
(d) Araci degiskenin devreye girmesiyle, bagimsiz degiskenin bagimh degisken Ulzerindeki etkisinin
azalmasi kismi aracilidi, tamamen ortadan kalkmasi ise tam araciligi meydana getirmektedir.

Ogrenme yoneliminin bagimsiz degisken ve 6zimseme kapasitesinin bagiml degisken oldugu regresyon
modeli Tablo 5'te gosteriimektedir. Ogrenme yéneliminin éziimseme kapasitesini 0,3180 katsayisi ile
olumlu olarak etkiledigi bu etkinin p<0,001 diizeyinde anlamli oldugu sonucuna variimistir. Elde edilen
sonu¢ Yang ve digerleri (2022)'nin g¢alismalarinda ulastiklari 6grenme yonelimi 6zimseme kapasitesini
olumlu yénde etkiler bulgusu ile uyum igerisindedir. Stelmaszczyk (2020) de galismasinda 6rgitsel
6grenme yonelimindeki bir degisikligin 6zimseme kapasitesi Uzerinde bir degisiklige yol actigi sonucuna
ulasmistir. Ayrica 6ziimseme kapasitesinin temelde 6grenme yéneliminin iki ana boyutu olan 6grenmeye
baglilik ve acik fikirlilikten etkilendigi bulgusuna ulagsmistir. Bu sonug dogrultusunda H1: “Ogrenme yénelimi
6zumseme kapasitesini olumlu yénde etkilemektedir” hipotezi kabul edilmektedir.

Tablo 5. Ogrenme Yéneliminin Oziimseme Kapasitesi iizerindeki etkisinin incelenmesi (H1)

Bagimli Degisken Bagimsiz Degisken B SE T P LLCI ULCI
Oziimseme Kapasitesi Ogrenme Yénelimi  0,3180 0,540 5,8906 0,000 0,2117 0,4242

Ozimseme kapasitesinin bagimsiz degisken ve tedarik zinciri gevikliginin bagimh degisken oldugu
regresyon modeli Tablo 6'da gdsterilmektedir. Oziimseme kapasitesinin tedarik zinciri ¢evikligini 0,1645
katsayisi ile olumlu olarak etkiledigi ve bu etkinin p<0,01 diizeyinde anlamli oldugu sonucuna varilmigtir.
Abourokbah vd. (2023) Suudi Arabistan'da imalat sektoriindeki firmalardan alinan verilerle
gerceklestirdikleri nicel analiz ile 6zimseme kapasitesinin tedarik zinciri gevikligini pozitif yonde etkiledigini
tespit etmiglerdir. Isfianadewi ve Annindityo (2022), Yogyakarta'da faaliyet goésteren hizmet sektérindeki
katilimcilardan elde ettikleri verilerle yaptiklari analizde, 6ziimseme kapasitesinin tedarik zinciri ¢evikligi
Uzerinde anlamh ve pozitif bir etkiye sahip oldugu sonucuna ulagsmislardir. Calismanin bulgularinin
Abourokbah ve digerleri (2023) ile Isfianadewi ve Annindityo'nun (2022) sonuglariyla uyumlu oldugu ifade
edilebilir. Bu sonug dogrultusunda H2: “Oziimseme kapasitesi tedarik zinciri gevikligini olumlu yénde
etkilemektedir” hipotezi kabul edilmektedir.
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Tablo 6. Oziimseme Kapasitesinin Tedarik Zinciri Gevikligi lizerindeki etkisinin incelenmesi (H2)

Bagimli Degisken Bagimsiz Degisken B SE T P LLCI ULCI
Tedarik Zinciri Cevikligi  Ozimseme Kapasitesi  0,1645 0,048 3,4145 0,0007 0,0697 0,2594

Ogrenme ydneliminin bagimsiz degisken ve tedarik zinciri gevikliginin bagimli degisken oldugu regresyon
modeli Tablo 7'de gosterilimektedir. Ogrenme yéneliminin tedarik zinciri gevikligini 0,4271 katsayisi ile
olumlu olarak etkiledigi bu etkinin p<0,01 dizeyinde anlamli oldugu sonucuna variimistir. Elde edilen sonug
Zhu ve Gao (2021)’in galismalarinda ulastiklari 8grenme ydneliminin tedarik zinciri gevikligini olumlu yénde
etkiledigi bulgusu ile uyum igerisindedir. Bu sonug dogrultusunda H3: “Ogrenme yénelimi tedarik zinciri
cevikligini olumlu yénde etkilemektedir” hipotezi kabul edilmektedir.

Tablo 7. Ogrenme Yéneliminin Tedarik Zinciri Gevikligi lizerindeki etkisinin incelenmesi (H3)

Bagimli Degisken Bagimsiz Degisken B SE T P LLCI ULCI
Tedarik Zinciri Cevikligi  Ogrenme Yoénelimi  0,4271 0,0467 9,1543 0,0000 0,3353 0,5189

Tablo 5, Tablo 6 ve Tablo 7’den elde edilen sonuglar dogrultusunda aracilik analizinin gerceklestirilebilmesi
icin Baron ve Kenny (1986) tarafindan 6ne surllen tim kosullarin saglandigi séylenebilir. Tablo 8'de
ogrenme yoneliminin tedarik zinciri gevikligi Uzerindeki etkisinin 0,4271’'den 0,0523’e dustigu
gorulmektedir. Sonuglar incelendiginde, 6ziimseme kapasitesinin 6grenme yonelimi ve tedarik zinciri
cevikligi arasindaki iliskide kismi aracilik rolii oynadidi sonucuna varilmistir.

Tablo 8. Oziimseme Kapasitesinin Ogrenme Yonelimi ve Tedarik Zinciri Gevikligi arasindaki
iliskide aracilik etkisinin incelenmesi (H4)

Bagimli Degisken Bagimsiz Degisken B BootSE BootLLCI BootULCI
Tedarik Zinciri Cevikligi  Ogrenme Yoénelimi 0,0523 0,0235 0,0113 0,1036
Tedarik Zinciri Cevikligi  Oziimseme Kapasitesi

Teknoloji yoneliminin bagimsiz degisken ve 6ziimseme kapasitesinin bagiml degisken oldugu regresyon
modeli Tablo 9'da gdsterilmektedir. Teknoloji yoneliminin 6zimseme kapasitesini 0,2534 katsayisi ile
olumlu olarak etkiledigi bu etkinin p<0,01 dizeyinde anlamli oldugu sonucuna varilmigtir. Sugiyanto ve
digerleri (2019) ana evrenini Bali'de otelcilik sektdri yoOneticilerinin olusturdugu calismada, teknoloji
yoneliminin 6zimseme kapasitesi Uzerinde anlamli ve pozitif bir etkisi oldugu sonucuna varmiglardir. Bu
sonug dogrultusunda H5: “Teknoloji ydnelimi 6zimseme kapasitesini olumlu yonde etkilemektedir” hipotezi
kabul edilmektedir.

Tablo 9. Teknoloji Yéneliminin Oziimseme Kapasitesi iizerindeki etkisinin incelenmesi (H5)

Bagimli Degisken Bagimsiz Degisken B SE T P LLCI ULCI
Oziimseme Kapasitesi Teknoloji Yénelimi 00,2534 0,0501 5,0611 0,0000 0,1548 0,3519

Teknoloji ydneliminin bagimsiz degisken ve tedarik zinciri ¢evikliginin bagimh degisken oldugu regresyon
modeli Tablo 10'da gdsterilmektedir. Teknoloji ydneliminin tedarik zinciri ¢evikligini 0,4924 katsayisi ile
olumlu olarak etkiledigi bu etkinin p<0,01 dizeyinde anlamli oldugu sonucuna varilmigtir. Abdallah ve
Ayoub (2020) galismalarinda kurumsal kaynak planlamasi, radyo frekansi ile tanimlama, bulut bilisim ve
Web 2.0 araglari gibi bilgi teknolojisi bilesenlerine yonelimin tedarik zinciri ¢gevikligini olumlu yénde etkiledigi
sonucuna varmiglardir. Bu galisma ile elde edilen sonu¢ Zhu ve Gao (2021)’in ¢alismalarinda da ulastiklari
teknoloji yoneliminin tedarik zinciri ¢evikligini olumlu yénde etkiledigi bulgusu ile uyum igerisindedir. Bu
sonug dogrultusunda H6: “Teknoloji yonelimi tedarik zinciri ¢evikligini olumlu yénde etkilemektedir” hipotezi
kabul edilmektedir.

Tablo 10. Teknoloji Yoneliminin Tedarik Zinciri Gevikligi Uzerindeki Etkisinin incelenmesi (H6)

Bagimii Degisken Bagimsiz Degisken B SE T P LLCI  ULCI
Tedarik Zinciri Cevikligi  Teknoloji Yonelimi  0,4924 0,0379 12,9837 0,0000 0,4178 0,5671

Tablo 6, Tablo 9 ve Tablo 10dan elde edilen sonuglar dogrultusunda aracilik analizinin
gerceklestirilebilmesi igin tim kosullarin saglandigi soylenebilir. Tablo 11’e bakildiginda teknoloji
yoneliminin tedarik zinciri gevikligi Gzerindeki etkisinin 0,4924’ten 0,0381’dlUstligu anlasiimaktadir. Sonuglar
incelendiginde, 6zimseme kapasitesinin teknoloji yonelimi ve tedarik zinciri ¢evikligi arasindaki iliskide
kismi aracilik roli oynadigi sonucuna variimistir.
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Tablo 11. Oziimseme Kapasitesinin Teknoloji Yoénelimi ve Tedarik Zinciri Gevikligi arasindaki
iliskide aracilik etkisinin incelenmesi (H7)
Bagimli Degisken Bagimsiz Degisken B BootSE BootLLCI BootULCI

Tedarik Zinciri Cevikligi  Teknoloji Yonelimi 0,0381 0,0178 0,0095 0,0793
Tedarik Zinciri Cevikligi  Ozimseme Kapasitesi

Aracilik analizinin anlamli olup olmadiginin anlasilmasi i¢in yukaridaki belirtilen sartlarin yaninda Sobel
Testi de yapilmaktadir. Aracilik etkisinin incelenmesinde sobel test sonucu Z katsayisi 2,951 degeri p<0,05
dizeyinde hesaplanmis olup 6zimseme kapasitesinin 6grenme yoénelimi ve tedarik zinciri ¢evikligi
arasindaki iliskide aracilik roll istatiksel olarak anlamh oldugu sonucuna varilmistir. Bu sonug
dogrultusunda H4: “Oziimseme kapasitesi 6grenme yodnelimi ve tedarik zinciri gevikligi arasindaki iligkide
aracilik roll uUstlenmektedir” hipotezi kabul edilmektedir. Elde edilen aracilik analizi ve Sobel test
sonuglarina gore 6ziimseme kapasitesinin 6grenme yonelimi ve tedarik zinciri ¢evikligi arasindaki iliskide
kismi aracilik etkisine sahip oldugu gorulmektedir.

Tablo 12. Sobel test sonucu (H4)

Bagimli Degisken Bagimsiz Degisken Test Istatistigi P
Tedarik Zinciri Cevikligi Ogrenme Yénelimi 2,951 0,003
Tedarik Zinciri Cevikligi Oziimseme Kapasitesi

Aracilik etkisinin incelenmesinde sobel test sonucu Z katsayisi 2,878 degeri p<0,05 duzeyinde
hesaplanmis olup 6ziimseme kapasitesinin teknoloji yonelimi ve tedarik zinciri ¢evikligi arasindaki iliskide
aracilik rolli istatiksel olarak anlamli oldugu sonucuna variimistir. Bu sonug dogrultusunda H7: “Oziimseme
kapasitesi teknoloji yonelimi ve tedarik zinciri ¢evikligi arasindaki iliskide aracilik roli Ustlenmektedir”
hipotezi kabul edilmektedir. Aracilik analizi ve Sobel test sonuglari dikkate alindiginda 6ziimseme
kapasitesinin teknoloji yonelimi ve tedarik zinciri ¢evikligi arasindaki iliskide kismi araci role sahip oldugu
anlasilmaktadir.

Tablo 13. Sobel test sonucu (H7)

Bagimii Degisken Bagimsiz Degisken Test Istatistigi P
Tedarik Zinciri Cevikligi Teknoloji Yénelimi 2,878 0,003
Tedarik Zinciri Cevikligi Oziimseme Kapasitesi

6. SONUG

GlUnumuizde gelisen teknolojiyle; surekli belirsizliklerin yasandidi, muasteri istek ve ihtiyaclarinin degistigi,
Uriin yasam dongdlerinin kisaldigi ve isletmelerin sirekli rekabet igerisinde oldugu faaliyetler bas
gOstermektedir. Firmalarin rekabet avantaji saglamasi ve geleceklerini ikame etmesindeki roliine degdinilen
kaynak temelli yaklagim kavrami, firmanin sirdarilebilir rekabet avantaji elde etmesi ve gelecegini ikame
etmesi konusunda kaynak ve yeteneklerini kullanma kabiliyeti olarak goériulmektedir. Barney (1991),
firmanin sirdirdlebilir rekabet avantaji elde etmek icin dort belirgin 6zellie sahip olmasi gerektigini
vurgulayarak, bu 6zellikleri anlamanin firmanin strdirilebilir rekabet avantajini saglamada etkili olacagi
dUsuncesini ortaya koymaktadir. Bu dort 6zellik; kaynaklarin degerli, nadir, taklit edilemeyen ve ikame
edilemeyen o6zelliklere sahip olmasi olarak siralanabilir. Bir firmanin siurdurilebilir rekabet avantaji elde
etmesi i¢in elinde bulunan kaynaklar etkili bir sekilde kullanmasi ve rakipleri tarafindan elde edilemeyecek
veya c¢ogaltilamayacak olan stratejiyi bulmasi ve uygulamasi gerekmektedir. Kaynak temelli yaklasimda
6grenme yonelimi, 6zimseme kapasitesi ve teknoloji yéneliminin incelendigi ¢alismalar gérilmektedir.
Bununla beraber H1 ve H5 hipotezleri galisma igerisinde test edilerek literatlirdeki ¢alismalari destekleyen
sonugclar elde edilmigtir. Sonug olarak; isletmenin belirli bir alanda 6grenme faaliyetleri o alandaki bilgiyi
firma kaynaklarina uyarlamasiyla, 6grenme yoOneliminin 6zimseme kapasitesini olumlu yoénde
etkilemektedir sonucu H1’i destekler niteliktedir. Ulasilan bu sonug Khrabsheh ve digerleri (2017)'nin
calismalari ile elde ettigi bulgular ile oOrtismektedir. Firmalarin g¢evreden gelen teknolojik yenilikleri
tanimlayarak ilgili alanlara uyarlama ve kullanma yetenegiyle teknoloji yéneliminin 6ziimseme kapasitesini
olumlu yoénde etkiledigi sonucu H5' i destekler niteliktedir. Lichtenthaler (2016) yapmis oldugu teorik
¢alismada teknoloji yonelimi ile 6zimseme kapasitesi bilesenlerinden olan bilgiden yararlanma dizeyi
arasinda pozitif yonde bir iliski bulundugunu iddia etmektedir. Ulasilan sonug¢ Lichtenthaler (2016)’in
Onerisini ampirik sonuglarla dogrulamaktadir.

Bir Urtinln hammadde agsamasindan, malzeme, bilgi, tUretim, montaj, depo, stok, Urlnlerin dagitim ve
teslimati gibi faaliyetleri iceren tedarik zinciri; mamulin teminatindan baslayarak tretim ve son tiketiciye
ulasincaya kadar gergeklesen faaliyetler bitinaddr. Firmalarin musteri taleplerine hizli ve esnek bir bigimde
yanit verme yetenekleri rakipleri arasinda rekabet Ustinligu elde etmeleri, pazarda basarili olmanin ve
rekabet avantaji elde etmenin temel etmenlerinden birisi de tedarik zinciri ¢evikligidir. Tedarik zinciri
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cevikligi, tedarik aginin degisen pazar ortamina zamaninda ve hizli bir bicimde cevap verme kabiliyeti
olarak goérulmektedir. Tedarik zinciri gevikligi, musterilerini ve c¢alisanlarini memnun etme hedefleri
dogrultusunda her organizasyonun kendi ig stratejisini, strecini ve bilgi sistemini tasarlayabildigi bir yapidir.
is ortamindaki belirsizlige hizli bir bigimde uyum saglamasi ya da yasanan degisime cevap vererek stratejik
rekabet avantaji elde etme kabiliyetini temsil etmektedir. Literatirde 6zimseme kapasitesi ile tedarik zinciri
cevikligi, 6grenme ydnelimi ile tedarik zinciri ¢evikligi ve teknoloji yénelimi ile tedarik zinciri ¢evikligi
arasindaki dogrudan iligkilerin incelendigi ¢calismalar gorilmektedir. Bu ¢alismada ifade edilen dogrudan
iliskiler H2, H3 ve H6 seklinde hipotezlestiriimis ve test edilmistir. Hipotez testleri neticesinde literatiirdeki
calismalari destekleyen sonuglar elde edilmistir. Sonug olarak; firma, Uriin ve hizmetlerini iyilestirmek icin
gelistirmis ve zenginlestirmis oldugu bilgiyi nasil kullanacagini ve rekabet avantajini nasil saglayacagini
tedarik zinciri gevikligiyle 6grenebilmekte bu da 6ziimseme kapasitesinin tedarik zinciri ¢evikligini olumlu
yoénde etkiler olan H2'yi desteklemektedir. Ulasilan bu sonu¢ Martinez-Sanchez ve Lahoz-Leo (2018) ile
Riquelme-Medina ve diderleri (2022)'nin galismalari ile uyum igerisindedir. Firmanin rekabet avantaj
saglamasi, musteri istek ve ihtiyaglarina hizli bir bigcimde cevap verebilmesi ve beklenmeyen pazar
degisikliklerine aninda cevap verebilmek igin degisiklikleri 6grenmesi, tedarik zinciri ¢evikligi sayesinde
ancak gercgeklesebilir. Tse ve digerleri (2016) firmalarin digsal 6grenme kaynaklarinin tedarik zincirinin
yukari yoninde bulunan tedarikgiler ve asagi yoninde bulunan musteriler oldugunu belirtmektedir.
Firmalarin tedarik zincirlerinin yukari ya da asagi yénunde bulunan Uyeleri ile gerceklestirecekleri etkilesim
neticesinde 0Ogrenecekleri bilgiler tedarik zincirlerinin degisikliklere daha hizli adapte olmasini
saglayacaktir. Ogrenme yonelimi ile tedarik zinciri cevikligi arasinda olusturulan H3 hipotezi de calisma ile
elde edilen sonuglarla dogrulanmistir. Zhu ve Gao (2021) de imalat sektoriindeki isletmeler (zerine
gerceklestirdigi calismalarinda benzer sonuglar elde etmis ve 6grenme yéneliminin tedarik zinciri gevikligini
olumlu yonde etkiledigi bulgusuna ulagsmistir. Firmanin teknoloji yénunden gelismesi alici ve tedarikgi
arasindaki iliskinin gelismesini de beraberinde getirmektedir. Tedarikgileri ve musterileri arasinda énemli
bir etkilesim saglayabilmek icir araci roli oynayan firmalarin, gelisen tekonolojiyi hizli bir bicimde alip
drtnlere uyarlamasi gerekmektedir. Firmalarin; pazar ihtiyaglarina cevap verebilecek netilikteki Grinleri
musterilere hizl bir bicimde ulastirabilmesi icin son zamanlarda populer bir kavram haline gelen tedarik
zinciri gevikligini etkili bir sekilde koordine etmeleri gerektigi savunulmaktadir. Bu kapsamda olusturulan
teknoloji yoneliminin tedarik zinciri gevikligini olumlu ydnde etkiledigine dair H6 hipotezi test edilmis ve kabul
edilmistir. Elde edilen sonuglar ilgili 6lgegin alindigi Zhu ve Gao (2021)’ nun ¢alismalari ile de ortiismektedir.

Tedarik zinciri cevikligine etki eden faktorlerin kaynak temelli yaklagim perspektifi ile incelenmesi bu
galisma ile amacglanmigtir. Yapilan arastirmalar sonucunda anket dlgekleri 6grenme yonelimi, 6zimseme
kapasitesi, teknoloji ydnelimi ve tedarik zinciri gevikligi olarak dort alt dlgek bigiminde olusturulmustur. Anket
sonuglari H4 ve H7'yi destekler nitelikte olup, 6zimseme kapasitesinin 6grenme ydnelimi ve tedarik zinciri
cevikligi arasinda aracilik roli Ustlendigi ve 6zimseme kapasitesi teknoloji yonelimi ve tedarik zinciri
cevikligi arasinda aracilik rolu Ustlendigi sonucuna varilarak hipotezler dogrulanmistir. Aracilik analizlerinin
gerceklestiriimesi icin gelistirilen hipotezlere yapilan literatlir taramasinda daha o6nceki galismalarda
karsilasilmamistir. Bu galisma ile 6zimseme kapasitenin kaynak temelli yaklasim bilesenleri ile tedarik
zinciri ¢evikligi arasindaki iliskide kismi aracilik roll Ustlendidi bilgisine ulasiimistir. Bu bilginin ilgili alanda
calisan teorisyenlere ve uygulama alaninda galisan pratisyenlere faydali olacagdi diistiniimektedir.

Sirekli gelisen teknolojiyle beraber tiketicilerin istek ve ihtiyaglar da gesitlenmektedir. Firmalar degisen
pazar ortamina, tlketici istek ve ihtiyaclarina uyum saglamak igin tedarikgilerden elde ettikleri yeni bilgileri
firma igerisinde bulunan kaynaklarina veya temin ettigi hammaddeye uyarlayip Uriin veya hizmet retmek
konusunda c¢evik davranmalidir. Bu c¢alisma ¢esitli sinirliliklara sahiptir. Calismanin ana evrenini imalat
sektorindeki isletmeler olusturmaktadir. Hizmet sektérinde gergeklestirilecek bir calisma ile yapilan bu
calismanin sonugclari karsilastinlabilir ve sektorel farklar ortaya c¢ikartilabilir. Ayrica bu ¢alisma zaman,
maliyet ve insan kaynagi gibi kisitlar dikkate alinarak yalnizca Turkiye igerisinde faaliyet gdsteren
firmalardan toplanan veriler ile gerceklestiriimistir. Gelecek galigmalarda farkh Ulkelerden firmalar ¢alisma
icerisine alinarak tedarik zinciri gevikligine etki ettigi disundlen farkl degiskenler test edilebilir.
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Tiirkiye itfaiye Teskilatinin Verimliligini Artirmada Etkili Faktorlerin Belirlenmesi

Ayse Utiik! 2, Hayri Baragli?

OZET

Amag: Bu calismanin amaci, Turkiye itfaiye tegkilatinin verimliligini artirmada etkili olan faktdrlerin
belirlenmesi ve analiz edilmesidir.

Yéntem: Bu calismada 13 itfaiye daire baskani ile yari yapilandiriimis goriisme teknigiyle nitel bir arastirma
gerceklestirilmigtir. itfaiye daire bagkanlarinin cevaplayacadi sosyodemografik bilgiler ile saglik bilgileri
standart formatta hazirlanmis ardindan ‘itfaiye tegkilatlarinin verimliliklerini artirmak icin gériis ve
Onerileriniz nelerdir’ agik uglu sorusu, yoneltilmistir. Bunun sonucunda verimlilik artirma adina 26 farkl oneri
ortaya ¢ikmis ve igerikleri bakimindan degerlendirilerek 7 konu bashgi (ekipman, bitge, mevzuat, insan
kaynaklari yénetimi, is birligi, standadizasyon, organizasyon) altinda toplanmis ve analiz edilmistir.
Bulgular: Bu calismada, itfaiye daire bagkanlari tarafindan; itfaiye teskilatlarinin verimliliginin artirimasina yonelik
belirlenen 26 farkli 6neri incelenmistir. Bu faktorler arasinda, itfaiye teskilatlarinda standardizasyonun saglanmasi,
itfaiye personeline ydnelik mesleki dizenlemelerin yapiimasi, itfaiye personeli norm kadro sayilarinin belilenmesi
ve bu kadrolarda doluluk zorunlulugunun uygulanmasi, nitelikli itfaiye personeli yetistirimesi igin itfaiye
akademilerinin agilmasi, afetlerde miidahale konusunda itfaiye teskilatlarinin énctilik roltini Ustlenmesi ve son
olarak itfaiye kanununun olusturulmasi en ¢ok vurgulanan faktorlerdir. Bu faktdrlerin iyilegtiriimesiyle Turkiye'deki
itfaiye teskilatlarinin verimliliginin artacagi distuntimektedir.

Ozgiinliik: Tirkiye'deki itfaiye teskilatlari hakkinda yapilan literatir calismalari, verimlilik (zerine
odaklanirken, itfaiye daire baskanlarinin goéruslerine dayanan bir calismaya rastlanmamistir. Bu
calismanin, itfaiye teskilatlarinin verimliligini artirmak amaciyla politika yapicilarin diizenlemeler yapmasi
ve stratejiler belirlemesi icin bir kaynak olabilecedi diistiniimektedir.

Anahtar Kelimeler: itfaiye Teskilatlari, Verimlilik, lyilestirme, is Saghgi ve Giivenligi, Egitim.

JEL Kodlari: H83, J88, L98.

Identifying Influential Factors in Increasing the Efficiency of Turkish Fire Brigade
Organization

ABSTRACT

Purpose: The aim of this study is to identify and analyze the factors that contribute to the efficiency of the
Turkish fire brigade organization.

Methodology: In this study, a qualitative research was conducted using a semi-structured interview technique
with 13 fire brigade chiefs. Socio-demographic and health information of the fire brigade chiefs were prepared in a
standardized format, and then an open-ended question "What are your opinions and suggestions for increasing
the efficiency of fire brigade organizations?" was asked. As a result, 26 different suggestions for increasing
efficiency were gathered and evaluated based on their content, and categorized under 7 main topics (equipment,
budget, legislation, human resources management, collaboration, standardization, organization), and analyzed.
Findings: In this study, 26 different suggestions identified by the fire brigade chiefs for increasing the
efficiency of fire brigade organizations were examined. Among these factors, ensuring standardization in
fire brigade organizations, making professional regulations for fire brigade personnel, determining the norm
staff numbers and enforcing occupancy requirements for these positions, establishing fire academies to
train qualified fire brigade personnel, taking a leading role in disaster response for fire brigade
organizations, and finally, creating a fire brigade law were the most emphasized factors. It is believed that
improving these factors will enhance the efficiency of fire brigade organizations in Turkiye.

Originality: While the literature studies on the fire department in Tlrkiye focus on efficiency, there is no
study based on the opinions of the fire department heads. It is thought that this study can be a resource for
policy makers to make regulations and determine strategies to increase the efficiency of fire departments.
Keywords: Firefighting Organizations, Efficiency, Improvement, Occupational Health and Safety, Training.
JEL Codes: H83, J88, L98.
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EXTENDED ABSTRACT

Our modern environment is surrounded by many highly flammable materials that ignite easily and burn
violently under the right conditions (Irvine et al., 2000). This puts us at risk of fire whenever unsafe behavior
and conditions occur in every environment we live in.

Fire department response plays a vital role in controlling the severity of fire incidents (He and Weng, 2020).
Contemporary fire departments have a mission-critical role within their jurisdiction to ensure that ‘first
responders' are prepared to respond effectively, efficiently, and safely and mitigate various emergency
events (Fleming and Zhu, 2009).

The services provided by fire departments are considered public service within the context of the
institutional arrangement in which they are provided. The preparedness of countries for emergencies and
disasters plays a role in helping people gain confidence in the administration and policymakers and
positively affects the country's welfare level. Under these conditions, it has become necessary to carry out
the necessary studies and practices to increase the efficiency of fire brigades, which are among the first
teams to reach emergency and disaster scenes in Turkiye and intervene in the riskiest phase of the incident.

This study aims to identify and analyze the factors that are effective in increasing the efficiency of the
Turkish fire department. While literature studies on fire departments in Tlrkiye focus on efficiency, studies
based on the opinions of fire department heads have yet to be found.

The study examined the opinions of the fire department heads, who are seen as the leaders of the fire
department, about the elements that they deem necessary and should be taken into consideration in order
to increase the efficiency of the fire department in Turkiye.

The research problem of this study is to determine the factors that effectively increase the efficiency of the
Turkish fire department. The research question is aimed at determining the most influential factors to
increase the efficiency of the Turkish fire department.

There were 30 metropolitan fire department heads in the research. For this research, 29 fire department
heads were informed about the purpose and method of the research, and 13 fire department heads who
responded voluntarily were interviewed. The 13 chiefs determined as the sample size represent 43% of the
population of Turkish fire department chiefs.

Before the interviews, the main questions to be asked to the fire brigade department heads participating in
the research were prepared, and qualitative research was conducted with the fire brigade department
heads using a semi-structured interview technique. Sociodemographic information and health information
to be answered by the fire department heads were prepared in a standard format, and then the research
problem was posed. As a result, 26 different suggestions emerged to increase productivity. They were
evaluated in terms of content and collected and analyzed under 7 topics (equipment, budget, legislation,
human resources management, cooperation, standardization, organization). Fire department heads have
emphasized some of these 26 factors many times.

As a result of the study, In the analysis made on the question 'Which factors are effective to increase the
efficiency of the Turkish fire brigade?', which was determined as the research problem, In order to increase
the efficiency of the Turkish fire department, 26 factors were determined in line with the opinions of 13 fire
department heads and analyzed under 7 topics. As a result of the data analysis, it was revealed that fire
departments need to make improvements in human resources management, equipment, budget,
legislation, cooperation, standardization, and organization.

In addition, among the suggestions examined based on the research question 'Which factors are most
effective in increasing the efficiency of the Turkish fire department?' Ensuring standardization in fire
brigades, making professional regulations for fire brigade personnel, determining the norm staff numbers
of fire brigade personnel and implementing the occupancy requirement in these cadres, opening fire
academies to train qualified fire brigade personnel, fire brigades taking a leading role in responding to
disasters and finally establishing the fire brigade law are the most important ones. Were among the
highlighted factors.

This study was critical because it was conducted with leading fire experts. In this way, by using the
information obtained as a result of the in-depth analysis and experience of the fire department heads, Data
that will be used to increase the efficiency of the fire brigade has been obtained.

These analyses made for fire departments will serve as a guide for legislators and decision-makers and
will guide the studies to be carried out to improve fire departments. In this way, Turkish fire departments
will be able to serve more effectively and reliably and contribute to the safety of society.

138 | Cilt /Volume 58 | Sayi / Issue 1



Tiirkiye itfaiye Teskilatinin Verimliligini Artirmada Etkili Faktorlerin Belirlenmesi

1. GIRIS

Atesin kesfiyle birlikte olusan istemsiz yanma olaylari, gegmiste ve glinimizde biylk can ve mal kaybina
sebep olan acil durumlardir. Yanginlarin meydana gelmesi icin U¢ kosul gereklidir: yeterli yakit veya yanici
biokutle; bir atesleme kaynagi ve hem yakiti sartlandirmak hem de yangini surdirmek igin uygun hava
(Herawati ve Santoso, 2011).

Modern cevremiz, dogru kosullar altinda kolayca tutusan ve siddetle yanan c¢ok cesitli yiksek yanici
malzemelerle gevrilidir (Irvine ve digerleri, 2000). Bu da yasadigimiz her ortamda glvensiz davranis ve
glvensiz durum sartlarinin olugstudu her kosulda bizi yangin tehlikesiyle kargi karsiya getirmektedir.
Yanginla ilgili tehlikeler ve olaylar, insan toplumunu agir bir sekilde etkileyen ¢ok yaygin olgulardir. Bu
nedenle pek ¢ok kurulug, uzun bir siire boyunca yanginlari ve neden oldugu zararlari azaltmak igin ¢caba
sarf etmistir (Li ve digerleri, 2018).

Glnimizde artan nifus, teknolojik gelismeler, endustrinin gelisimi, ¢arpik kentlesme, kullanilan eneriji
miktarindaki artis gibi unsurlar yanginlarin olusumunu artirmakta ve bu da geri dénisi olmayan can, mal
ve cevre kayiplarina sebep olmaktadir. Bu durumlar altinda yanginla micadeleye olan talep hizla
artmaktadir.

itfaiye teskilatinin baslica islevi; yangin énleme ve yangin séndirmedir. Yangin énleme, yanginlarin
olusmasini 6nlemek ve yangin ¢ikmasi durumunda can ve mal kaybini en aza indirmeye yardimci olmak
icin gerceklestirilen yangin éncesi faaliyetleri kapsar. Yangin séndirme ise minimum can ve mal kaybiyla
meydana gelen yanginlari sdndirmek anlamina gelir (Wallace, 1977) .

Uluslararasi Yangin ve Kurtarma Hizmetleri Birligi (The International Association of Fire & Rescue Services:
CTIF), 2022 yilinda yayinladigi raporda diinya genelinde 48 tlkede (3.3 milyar insani kapsayan) meydana
gelen yangin verilerini sunmustur. Rapor, 2020 yili verilerini icermektedir. Bu rapora gore;

e itfaiye ekipleri yaklasik 70 milyon géreve hizmet etmistir,

e Yanginlarda 20.700'den fazla insan 6lmus ve 70.000'den fazla kisi yaralanmistir,
e 1.000 kisi bagina ortalama 20,8 olay vardir,

e 100.000 kisi basina 0,6 yangin 6lumu ve 2,1 yaralanma kaydedilmisgtir,

e Her 100 yanginda 0,5 6lim ve 1,8 yaralanma meydana gelmistir (CTIF, 2022).

itfaiyenin miidahalesi, yangin olaylarinin ciddiyetinin kontrol edilmesinde énemli bir rol oynar (He ve Weng,
2020). Cagdas itfaiye teskilatlari, ‘ilk midahale ekiplerinin’ etkin, verimli ve glivenli bir sekilde miidahale
etmeye ve ¢ok gesitli acil durum olaylarini hafifletmeye hazir olmasini saglamak igin hizmet ettigi yetki alani
icinde gdrev acgisindan kritik bir role sahiptir (Fleming ve Zhu, 2009).

itfaiye tegkilatlari Gstlendigi bu gérevler nedeniyle acil durumlara ve yanginlara karsi her zaman hazirlikl
ve etkin olmakla sorumlu tutulmustur. Yangin gibi sonuglari ¢oklu can kayiplarina ve blyik ekonomik
zararlara neden olabilecek acil durumlar karsisinda itfaiye tegkilatlarinin vermis oldugu hizmetlerin
verimliligi can kurtarici niteliktedir.

Geligmis Ulkelerde itfaiye teskilatlari, glivenlik sisteminin temel unsurlari olarak kabul edilmektedir. Yiksek
risk ve hassasiyet, belirsiz ve karmasik calisma kosullari, stresli durumlar, her tirli kaza ve zararl
etmenlere dogrudan maruz kalinmasi, personelin ginidn her saatinde hazir bulunma ihtiyaci bu isi zor ve
tehlikeli islerden biri haline getirmistir (Havasi, 2021).

Son yillarda, itfaiye teskilatlarinin topluluklara sunduklari hizmetlerin kapsami 6nemli 6lgiide artmistir.
Tuarkiye'de, 6 Subat 2023 tarihinde yasanan deprem felaketinin kriz yénetimi asamasinda, itfaiye teskilatlar
arama kurtarma calismalarina 6nculik etmis, birgok vatandasin depremin yikici etkisinden minimum
dizeyde bir hasarla kurtulmasinda biylk bir rol oynamisdir.

Tarkiye'de itfaiye teskilati, bir yerlesim yerinin nifusu, fiziki ve cografi 6zellikleri, yangin ve diger afetlere
hassasiyeti ve gelisme potansiyeli gibi faktdrler g6z 6niinde bulundurularak birimler olusturmaktadir.
Belediye itfaiye Yénetmeligi'nin 5. maddesi bu konuda agik bir sekilde belirlemeler yapmaktadir (T.C. Resmi
Gazete, 2006). Bu belirlemelere gore, niifusu 50.000'den fazla olan yerlesim yerlerinde kentsel arama ve
kurtarma birimleri olusturulur. BuyUksehir olan illerde bu birimler sube muadurligid seklinde
teskilatlandinilirken, diger il ve ilgelerde ise amirlikler seklinde diizenlenir. Nifusu 50.000-100.000 arasinda
olan yerlesim yerlerinde hafif, 100.000-300.000 arasinda olan yerlesim yerlerinde orta ve 300.000'den fazla
olan yerlesim yerlerinde ise adir arama ve kurtarma ekipleri olusturulur. Ayrica, nifusu 3.000.000'G asan
yerlesim yerlerinde her 3.000.000 kisi i¢in bir agir arama kurtarma ekibi kurulmasi gerekmektedir. Kentsel
arama ve kurtarma birimleri olusturulurken Afet ve Acil Durum Yonetimi Bagkanligi'nin (AFAD) gorusu
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alinmaktadir. Diger afet ve acil durum hizmetleri i¢in su UstU, su alti ve kopekli arama ve kurtarma ekipleri
olusturulabilir. Bu birimlerin olusturulmasi ve standartlari belirlenirken de AFAD'In gériist alinmaktadir.

itfaiye teskilatinin gorevleri ise Belediye itfaiye Yénetmeligi'nin 6. Maddesinde belirtilmistir (T.C. Resmi
Gazete, 2006). itfaiye teskilatinin gérevleri, yanginlara miidahale etmek, kurtarma operasyonlari
gerceklestirmek, su baskinlarina midahale etmek, afet durumlarina katilmak, binalarin yangindan
korunmasiyla ilgili gérevleri yerine getirmek, belediye sinirlari disindaki olaylara midahale etmek, kimyasal,
biyolojik, radyolojik ve nikleer olaylara midahale etmek, halki bilgilendirmek ve egitmek, baca temizligi
yapmak ve denetlemek, talep edilmesi halinde orman yanginlarina midahale etmek, parlayici, patlayici ve
yanici madde depolama yerlerinin tespiti i¢in ilgili birimlere gdrus bildirmek, is yerlerini yangina karsi
Onlemler yoninden denetlemek ve belediye bagskaninin verdigi diger gérevleri yapmaktan olusmaktadir.

itfaiye teskilatlarinin vermis oldugu hizmetler, sunuldugu kurumsal diizenleme baglaminda bir kamu hizmeti
olarak degerlendirilir. Ulkelerinin acil durum ve afetlere hazirlikli olmasi, halkin yoénetime ve politika
yapicilarina karsi gliven kazanmasina ve Ulkenin refah diizeyinin olumlu bir sekilde etkilenmesinde rol
oynar. Bu kosullar altinda Tirkiye'de acil durum ve afet mahallerine ilk ulasan ekipler arasinda yer alan ve
olayin en riskli asamasinda muidahalede bulunan itfaiye tegkilatlarinin verimliliginin artmasi icin gerekli
calismalarin ve uygulamalarin yapilmasi bir zorunluluk haline gelmistir.

Verimlilik, tanimlanmasi kolay, hesaplanmasi zor bir ‘basari Olgusu’ olarak
dteden beri bilinen ve tartigilan bir kavramdir (Ozdemir ve Muradova 2008). Verimlilik, bir galisanin
kendisine verilen sorumluluklara uygun olarak gorevlerini yerine getirirken elde ettigi isin nitelik ve nicelik
olarak sonucu olup girdi, emek, hammaddeler, ¢alisma ydntemleri, galisma araglari, isletme sermayesi ve
bilgiden olusur (Kadri ve digerleri, 2021).

Verimlilik olmadan, érgutlerin varolug mantiginin hi¢bir degeri yoktur. Verimlilik, kurulusun yatirim getirisinin
bir dlgusudur ve kurulusun girdileri ¢giktilara ne kadar verimli donusturebildiginin bir géstergesidir. Yonetim
(emanet edilen kisi veya kisiler grubu) kullanilan kaynaklarin maksimum degerlerini vermeye c¢alisir ve bu
kaynaklara deger katmada ne kadar basarili olduklarina gére verimlilikleri degerlendirilir. Herhangi bir
kurulusta Uretkenlik, ise alma, g¢alisma iligkisi, egitim ve gelisim, calisan iligkileri, 6grenme ve yenilik gibi
daha iyi insan kaynaklari uygulamalarindan buytk 6lgtde etkilenir ve yenilik, kurulusta verimlilik Gzerinde
yuksek etkiye sahiptir (Ojha, 2014).

Bugulin, kamu sektdru faaliyetlerinde verimliligin artirlimasi konusunda agik bir endise vardir. Bu, bir yandan
daha fazla ve daha iyi kamu hizmeti talebinin, diger yandan da kamu gelirlerinin ve borglarinin
sinirlandiriimasinin bir sonucudur. Bu nedenle kamu sektéri sinirli kaynaklarla (girdilerle) kisitliyken daha
fazla hizmet (gikti) sunabilmek igin etkinligini artirmak zorundadir. Bu anlamda, son yillarda kamu
hizmetlerinin etkinligine yonelik ¢alismalarin sayisinda katlanarak bir artis gorilmektedir (Benito ve
digerleri, 2019).

Bu calismanin amaci, Tirkiye itfaiye teskilatinin verimliligini artirmada etkili olan faktorleri belirleyerek
analiz etmektir. TUrkiye'deki itfaiye teskilatlari hakkinda yapilan literatiir calismalari, verimlilik Gzerine
odaklanirken, itfaiye daire baskanlarinin gorislerine dayanan bir calismaya rastlanmamistir. Bu
calismanin, itfaiye teskilatlarinin verimliligini artirmak icin politika yapicilarin diizenlemeler yapmasi ve
stratejiler belirlemesi icin bir kaynak olabilecegi disunulmektedir.

Bu calisma ile itfaiye tegkilatinin liderleri olarak goérilen itfaiye daire baskanlarinin, Turkiye’'deki itfaiye
teskilatinin, verimliligini artirmak icin gerekli gérdigu, géz 6ndnde bulundurulmasi gereken unsurlar
hakkindaki goérusleri incelenmigtir. Bdylelikle yasa vyapicilara yonelik teskilat icerisinden gereken
degerlendirmeler saglanarak, Turkiye itfaiye tegkilatlarinin verimliligini artiracak faktorler; belirlenen 7 konu
basligi altinda toplanmis ve incelenmistir.

Bu calismanin devam eden bdluimlerinde, literatir taramasi, yontem, bulgular ve sonu¢ kisimlari
bulunmaktadir. Bulgular kisminda, itfaiye teskilatlarinin verimliligini artirabilecek 7 konu bashgi
incelenmigtir.

Bu konu basliklari sunlardir: insan kaynaklari yonetimi, ekipman, bitge, mevzuat, is birligi, standardizasyon
ve organizasyon.

2. LITERATUR TARAMASI

Bu c¢alisma kapsaminda incelenen literatlir kaynaklari, Turkiye itfaiye teskilatinin sorunlari, itfaiye daire
bagkanlarinin itfaiye teskilatlari agisindan dnemi ve gorevleri ile itfaiye teskilatlarinin verimlilik kriterleri
Uzerine odaklanmaktadir.

140 | Cilt /Volume 58 | Sayi / Issue 1



Tiirkiye itfaiye Teskilatinin Verimliligini Artirmada Etkili Faktorlerin Belirlenmesi

Turkiye itfaiye teskilatinin sorunlari; itfaiye teskilatinin etkin ve hizli midahale yetenegini olumsuz yénde
etkilemektedir. Birgok gorevi yerine getirmekle gorevli olan itfaiye teskilatinin sorunlari ile ilgili literatlr
incelendiginde asagidaki ¢alismalara ulagiimistir.

Ay (2016: 47) yapmis oldugu yuksek lisans tezinde, Turkiye itfaiye teskilatinin sorunlari arasinda;
yoénetmeliklerin genel olmamasi, merkezi otorite sisteminin olmamasi, personel ve techizat esitsizliginin
olmasi, trafik sorununun olmasi ve gonullu itfaiyeciligin yaygin olmamasini vurgulamistir.

Tazer (2022: 46) yapmis oldugu yiksek lisans tezinde, Turkiye itfaiye tegkilatinin sorunlari arasinda; tlke
bazinda standart egitimlerin olmamasi, midahale esnasinda vefat edenlerin sehit sayllmamasi, kurum igi
editim olanaklarinin kisith olmasi, UGlke geneli merkezi ydnetim olmadigi icin istatistik veri havuzunun
olmamasi, CBS (cografi bilgi sistemleri) eksikliklerinin yasanmasi, lojman olanaklarinin gok kisitl olmasi,
maas esitsizligi, buyuksehir olmayan illerde personel, arag, malzeme ve sosyal olanaklarin yetersiz olmasi,
emir (izerine itfai olmayan olaylara da midahale etmeleri, olaylara miidahale ederken yetki ve sorumluluk
eksiklikleri, ydonetmeliklerin yetersiz olmasi ve mevzuatin yenilenmemesi gibi konulari vurgulamistir.

Dogan (2023: 239) yapmis oldugu doktora tezinde, Turkiye itfaiye teskilatinin sorunlari arasinda; itfaiye
egitim merkezleri icin, egitim merkezlerinin sayisi ve nitelikleri ile egitim materyalleri ve egitici personelin
yetersiz olmasindan, itfaiye eri statistndeki gérevlerin farkli kadrolar (memur, isci, sozlesmeli isci)
Uzerinden ylrutlilmesinden ve standartlarin eksik oldugundan bahsetmistir.

Yavuz ve Bozatay (2015) yapmis olduklari ¢alismada, Turkiye'de itfaiye teskilatinin bir diger kokli
sorununun, itfaiyeciligin ‘bir meslek haline getirilememis olmasi’ oldugunu ifade etmistir. Tataroglu ve
Altundag (2022) yapmis olduklar galismada ise itfaiye teskilatlarinda koordinasyonu saglayacak bir
merkezi yénetim kurulusunun eksikligini vurgulamistir.

itfaiye daire baskanlarinin, itfaiye teskilatlarinin verimliligi konusunda énemli bir role sahip oldugu da bu
galismanin odaginda yer almaktadir. itfaiye daire baskanlari, itfaiye teskilatinin ydnetiminden sorumlu
kisilerdir ve etkili bir liderlik sergilemekle goérevlidirler. Cogu zaman bilinmeyen ve dinamik ortamlarla karsi
karslya gelen itfaiye personellerinin vermis oldugu hizmetin kalitesini ve verimliligini artirma ¢alismalarini
yiriitmek ve denetlemek Tirkiye'de itfaiye daire baskanlarinin sorumlulugu altindadir (Belediye itfaiye
Yénetmeligi, 2006). ‘Ankara Bliyliksehir Belediyesi Itfaiye Dairesi Baskanli§i i¢ Hizmet Yénergesinde’
itfaiye daire bagkanlarinin gérevleri 4. Bélim 9. Maddede ayrintili olarak belirtilmistir (Ankara Biyiiksehir
Belediyesi itfaiye Dairesi Bagkanhgi ic Hizmet Yénergesi, 2023).

Turkiye'de itfaiye daire bagkanlari; biiyliksehirlerde bulunan itfaiye teskilatinda st diizey ydnetici olarak
gOrev yapar ve itfaiyenin acil durumlara karsi haftanin her giint ve her saatinde etkili, verimli ve glivenli bir
sekilde yanit verebilmesi igin yetkilendirilmistir. itfaiye daire baskanlari, hem olay yeri iginde hem de olay
yeri disinda, toplumun ihtiyaglarina basarili ve tam olarak yanit verecek sekilde tegkilat ydnetmekten
sorumludur (Fleming ve Zhu, 2009).

itfaiye daire baskanlari, hedef odakli, uzun vadeli ve kapsamli itfaiye hizmetleri saglarken, bu hizmetlerin
maliyetini minimum diizeyde tutarak ayni zamanda performansta herhangi bir kayip olmamasini saglayan
ve surekli olarak degisen kosullara uyum saglayan bir yangin dnleme ve kontrol sisteminin kurulmasiyla
sonuglanmasi gereken ana planlama siirecinde kilit bir rol oynar (Fleming ve Zhu, 2009). itfaiye daire
bagkanlari itfaiye teskilatinin basarisini belirlemede énemli bir paya sahiptir.

Fleming (2010) yapmis oldugu calismada, ¢addas bir itfaiye teskilatinin genisletiimis misyonunu ve
vizyonunu gergeklestirme basarisinin, biylk dlgtide itfaiye tegkilatinin Ust dlizey yoneticilerinin yetenegdi ve
performansiyla baglantili oldugunu belirtmistir.

Son olarak, itfaiye teskilatlarinin verimlilik kriterleri de bu ¢alisma baglaminda ele alinmaktadir.

itfaiye teskilatlari, verimli bir yangin ve kurtarma teskilati biitgesini yéneterek kaynaklarini riskine gore
ayarlamalidir. Gelecekteki butgeler, saglam ve gergekgi varsayimlara dayandiriimalidir (HMICFRS, 2021a).
Yangindan korunma maliyetleri dnemli 6l¢iide bir departmanin yangin énleme ve séndirme faaliyetlerinin
sonuglarina, bir departmanin yonetim uygulamalarinin bazi temel yonlerine, is gucl ve ekipmaninin
konfiglirasyonuna, yasal yapisina ve dis ¢evresindeki faktorlere bagh oldugunu goéstermektedir (Donahue,
2004).

itfaiye teskilatlarinin operasyonel verimliligini artirmak igin yapilan calismalar arasinda, personelin siirekli
egitiminin 6nemi ve etkisi Gzerinde durulmustur. Egitim, itfaiyecilerin amirlerinin emirlerine uyum saglarken
ayni zamanda bireysel yeteneklerini kullanarak kararlar almalarini saglar. iyi egitimli itfaiyeciler, kendilerini
korumayi ve hayat kurtarmayi optimize etmek icin beceri ve bilgi temelli davraniglari benimserler. Egitimin
yani sira, alistirmalar, olaylara midahale, hikaye anlatimi, tartismalar, dersler, kurslar, yeni teknolojilerin
ve bilginin tanitilmasi da itfaiyecilerin yeterliliklerinin gelisimine katkida bulunur (Sommer ve Nja, 2011).
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Dekker ve digerleri (2008), etkili 6grenme igin temel organizasyonel gerekliliklerin eksikliginin verimliligin
iyilestirilmesini engelledigini vurgulamistir. itfaiyecilerin gdrevlerini etkili bir sekilde yerine getirebilmeleri
icin, organizasyonlarin egitim programlarina yeterli 6nem ve kaynak ayirmasinin gerekliligi ortaya
cikmaktadir. Egitim, itfaiyecilerin bilgi ve becerilerini gincel tutmalarini, yeni durumlarla bas etme
yeteneklerini artirmalarini ve mesleki performanslarini daha da iyilestirmelerini saglamaktadir.

Guzzo ve digerleri (1985) yapmis olduklari ¢alismada, egitim ve hedef belirlemenin verimlilik Gzerinde
Onemli ve olumlu etkileri oldugunu belirtmistir.

Coulter (1979) yapmis oldugu calismada, acil midahalenin ¢ok yoénliliginin, personel sayisinin,
maksimum mudahale suresinin, itfaiyeciler i¢in egditim tesvikinin, sirekli personel aliminin, itfaiye hizmeti
planlamasinin, sosyal sinifin, karsilikl yardim yanitlarinin itfaiye hizmetlerinin verimliliginin gostergeleri
oldugunu belirtmistir. Maher ve digerleri (2020) yapmis olduklari galismada, insan kaynaklarinin
diizenlenmesinin itfaiye ve kurtarma operasyonlarinin verimliligi Gzerinde 6nemli etkileri oldugunu
vurgulamiglardir.

itfaiye personelinin is saghgi ve giivenligi de (ISG) teskilatin verimliligi Gizerinde énemli bir etkiye sahiptir.
itfaiye personelinin glivende olmasi, gérevleri daha iyi yerine getirmelerini saglar ve dolayisiyla teskilatin
hedeflerine daha gabuk ulasmasina yardimci olur. Ornegin, itfaiye personelinin yaralanma ve hatta 6lim
riskiyle karsi karglya kalmamalari icin uygun ekipmanlarin saglanmasi ve guvenlik protokollerinin
uygulanmasi gereklidir ayrica itfaiyecilerin motivasyonunu artirmak (Horwitz ve McGahan, 2019) igin
departmanlar arasinda bir igbirligi sistemi uygulanabilir. itfaiye personelinin gliivende hissetmeleri, islerini
daha iyi yapmalarina ve daha motive olmalarina yardimci olur.

Verimlilik, performans 6lgimdnin bir alt kimesidir (Cavlak, 2021). Dolayisiyla performansin artmasi
verimliligi artiran bir unsurdur. Lazear (2000) yapmis oldugu ¢alismada parasal tesviklerin calisanlarin
cabalarini etkileyerek daha yiiksek performansa sahip olacaklarini ve dolayisiyla verimliligi artiracagini
belirtmistir. Horwitz ve McGahan (2019) yapmis olduklari ¢alismada ise itfaiye teskilatlarinin yapmis
olduklari is birlikleri sayesinde performanslarinin artacagi vurgulanmaktadir.

Turkiye itfaiye teskilatinin verimliligi Gzerine yapilmis calismalarda ise genellikle egitim, koordinasyon,
nitelikli personel ve insan kaynaklari konulari tGzerinde durulmus olup; yapilan ¢alismalardan bazilari
asagida belirtilmistir. Aydemir (2023: 89) yapmis oldugu ytiiksek lisans tezinde, personel eksikliginin, asilsiz
ihbarlarin ve olay yerine giden itfaiye araclarina yol vermeme gibi olaylarin itfaiyenin gérevini verimli bir
sekilde yapmasina engel olan unsurlar arasinda oldugunu belirtmistir. Demirci ve Ozgelik (2021) yapmis
olduklari ¢galismada, Turkiye’deki itfaiye teskilatinin verimliligini artirmada belirlenen engeller arasinda;
liyakatsiz personel alimi, iletisim, personel ve diger kurumlarla olan koordinasyon eksikligi oldugunu
belirtmistir. Ay (2016: 67) yapmis oldugu ylksek lisans tezinde, Turkiye itfaiye teskilatinin verimliligini
artirma c¢alismalarindan bir tanesi olarak; teskilat icerisindeki personelin arasindaki egitim dizey
farklihklarinin giderilmesi gerekliligini vurgulamigtir.

Yapilan literatlir taramasi sonucunda; incelenen ulusal ve uluslararasi arastirmalarda, itfaiye teskilatlarinin
verimliligi Uzerine calismalarin oldugu goézlemlenmistir. Ancak bu calismalarda Turkiye'deki itfaiye
teskilatinin verimliligini artirmak amaciyla gorevlendirilen itfaiye daire bagkanlarinin gérus ve 6nerilerine yer
veren bir calismaya rastlanmamistir. Olusan literatir boglugunu tamamlamak amaciyla asagida yontemi
belirtilen calisma gergeklestirilmistir.

3. YONTEM

Yangin gibi sonuglari toplumsal ve gevresel olumsuz etkilere sahip olan bir durumun ydnetilmesi buyuk
Onem arz etmektedir. Hayat kurtarmak gibi asli bir gérev Ustlenen itfaiye personelleri ve bagli oldugu
teskilatlar icin birgok sorun bulunmakla birlikte, yaptiklari gdrevler sebebi ile hicbir hataya yer yoktur. itfaiye
teskilatinin verimliliginin artirilmasi, bir kamu hizmeti olan itfaiye teskilatinin surekliligini saglayacak ve
verilen itfaiye hizmetlerinin kalitesinde artislara sebep olacaktir.

Bu calismanin arastirma problemi ‘Tirkiye itfaiye teskilatinin verimliligini artirmak igin hangi faktorler
etkilidir?’ sorusu olarak belirlenmistir.

Kamu kuruluglarinin en énemli islevlerinden biri, vatandaslarin beklentilerini karsilayan, verimli, etkin ve
hakkaniyete uygun hizmetler sunmaktir (Andrews vd., 2011: 132). Verimliligi degerlendirmek igin itfaiye
teskilatlari kendi organizasyonlarina asagida sorulari yoneltmelidir (HMICFRS, 2021b).

e Riski yonetmek icin kaynaklari ne kadar iyi kullaniyoruz?
e Simdi ve gelecekte yangin riskini ve diger riskleri ydnetmenin uygun maliyetli bir yolunu saglama
konusunda ne kadar iyiyiz?
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Bu calismanin arastirma sorusu olarak ise ‘Turkiye itfaiye teskilatinin verimliligini artirmak i¢in en ¢ok hangi
faktérler etkilidir?’ sorusu tasarlanmistir. Tiirkiye Istatistik Kurumu'nun (TUIK) 2022 yili raporuna gore,
Turkiye'nin niifusu yaklagik olarak 85 milyon kisidir (TUIK, 2023). Ulkede toplam 81 sehir bulunmakta olup
bunlarin 30'u blyuksehir statisiinde yer almaktadir. Blytksehir sinirlari igerisindeki nifusun sayisi ise 66
milyondan fazladir ve toplam niifusun yaklagik %78'ini olugturmaktadir (TUIK, 2023).

Arastirmada 30 biylksehir itfaiye daire baskani bulunmaktadir ve bu arastirma igin 29 itfaiye daire baskani,
arastirmanin amaci ve ydntemi hakkinda bilgilendirilmis ve génullilik esasina gére geri donds yapan 13
itfaiye daire baskani ile gorigtlmustir. Orneklem buyukliga olarak belirlenen 13 bagkan, Tirkiye itfaiye
daire baskanlarinin populasyonunun %43'0n0 temsil etmektedir.

Gorusmeler oncesinde arastirmaya katilan itfaiye daire baskanlarina sorulacak olan ana sorular
hazirlanmis ve itfaiye daire baskanlari ile yari yapilandirilimis goérisme teknigiyle nitel bir arastirma
gerceklestirilmistir. itfaiye daire baskanlarinin cevaplayacagi sosyodemografik bilgiler ile saglik bilgileri
standart formatta hazirlanmis ardindan arastirma problemi yoneltiimistir. Bunun sonucunda verimlilik
artirma adina 26 farkli oneri ortaya ¢ikmis ve igerikleri bakimindan de@erlendirilerek 7 konu basligi
(ekipman, butce, mevzuat, insan kaynaklari yonetimi, is birligi, standadizasyon, organizasyon) altinda
toplanmis ve analiz edilmistir. Bu 26 faktérden bazilar itfaiye daire baskanlari tarafindan birgok kez
vurgulanmigtir.

Arastirma 13 farkli buyuksehir icin gerceklestiriimis olup, calismanin kapsayiciligi agisindan kayda
degerdir. Ornekleme ydntemi geregdi 13 blyuksehir itfaiye daire baskani ile gérisilmesi, diger 17 baskanin
goruglerine yer verilmemesi ise arastirmanin sinirlihgidir.

Bu calismanin 6nemi, 6nde gelen itfaiye uzmanlari ile gergeklestiriimis olmasidir. Bu sayede, itfaiye daire
bagkanlarinin derinlemesine analizleri ve deneyimleri sonucunda edindigi bilgiler kullanilarak; itfaiye
teskilatinin verimliligini artirma ¢alismalarinda yararlanilacak veriler elde edilebilecektir.

4. BULGULAR

Calisma kapsaminda, 13 itfaiye Daire Baskani ile yapilan goriismeler sonucunda Tirkiye itfaiye
teskilatlarinin verimliliginin artiriimasi igin gerekli gorilen 26 faktor, 7 baslik altinda toplanarak Tablo 1
olusturulmustur.

Tablo 1°deki mevcut veriler 1s1ginda 7 konu bashgi altinda analizler yapilarak; konularin altinda itfaiye daire
baskanlarinin o6nerileri maddeler halinde belirtiimistir. Bu 26 Oneri g¢alisma probleminin cevabini
olustururken; arti isareti (+) ile belirtilen éneriler birden fazla itfaiye daire baskani tarafindan vurgulanmis
ve arastirma sorusunun ¢oézimune ulasiimistir.

4.1. insan Kaynaklari Yonetimi
4.1.1. Egitim

itfaiye teskilatlarinin verdigi hizmet disinuldiginde, personelin aldigi egitim ve bu egitimlerin sirekliligi
mudahale ettigi acil olaylar i¢in dinamik ortamlarda hizli karar vermeleri adina buyuk 6nem tagimaktadir.

itfaiye teskilatlari genellikle bilgi edinimlerini yasadigi deneyimlerden kazanmaktadir (Sommers ve digerleri,
2011). Gunimuzdeki acil olaylar; artan teknoloji, artan enerji kullanimi ve nifus artisi ile birlikte daha
kompleks hale gelmistir ve artik bir acil duruma, deneyimlerin 6tesinde glncel bilgi ve bu bilgiler isiginda
kazanilan yeterlilikler sayesinde miidahale etme zorunlulugu dogmustur.

Mesleki egitim faktorleri, 6rgitsel isleyisin verimliligini etkileyen énemli bir faktordir. Egitim ve 6gretimin
etkinligini artirmak icin yangin politika yapicilarinin farkindaligi ve egitim ve Ogretime yatirnm
yayginlagtirilmali, merkezi ve yerel itfaiye okullarinin yeniden gézden gegirilmelidir (Park, 2020).

Sopian ve Kusumayadi (2021) yapmis olduklari ¢alismada, itfaiye teskilatlarinda, egitimin is verimliligi
Uzerinde dénemli bir etkiye sahip oldugunu belirtmistir. itfaiyeciler, ise yarayacagini bildikleri ydntemleri
kullanmayi ve kendilerini giivende hissettikleri sekilde gorevlerini ylrtitmeyi faydali gérirler ve buna uygun
olarak olaylara miidahalede bulunurlar (Sommer ve Nja, 2011). Bu nedenle itfaiye personelleri arasinda
egitim kaltirinun olusturulmasi 6nemlidir.

Gelismis itfaiye teskilatlarina sahip olan Amerika Birlesik Devletleri (ABD) ve Japonya itfaiyelerinde, itfaiye
ve yangin akademilerinin yani sira konuyla ilgili lisans, lisansustu programlar ile kolej ve enstitller
bulunmaktadir (IFSIC, 2018). Bu durum gelismis egitim programlari araciligiyla; yangin guivenligi ve acil
durumlar igin yetkin itfaiye personelleri ve liderleri yetistirmek adina énemli bir unsurdur.
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Turkiye'de 6 Subat 2023 tarihinde yasanilan afet sonucunda binlerce vatandas hayatini kaybetmis ve
milyonlarca kisi bu afetten etkilenmistir. Itfaiye teskilatlari bilgi birikimi ve arama kurtarmaya yonelik olan
saha tecrlibeleri sayesinde binlerce kisinin enkaz altindan ¢ikarilmasinda gérev almistir.

itfaiye daire baskanlarinin énerileri dikkate alinarak, Tirkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin egitim konusunda itfaiye teskilatlarinda yapilmasi gereken galismalar sunlardir:

o Turkiye'deki itfaiye teskilatlarinda yillik egitimler kapsaminda "Afet ve Acil Durum" bashgi altinda 8
saat ‘Temel Afet ve Acil Durum Yonetimi’ ve TAMP egitimleri dizenlenmektedir. Ancak, bu
egitimlere afet tirleri, dnleyici ve sinirlayici 6énlemler, midahale tirleri gibi konularin yani sira
afetlerde arama kurtarma egitimleri de eklenmelidir.

e Turkiye'de itfaiye veya yangin akademilerinin kurulmasi ve nitelikli itfaiye personelleri yetistirmek
adina lisans ve lisansustu egitim programlarinin agiimasi saglanmalidir.

Tablo 1. Turkiye itfaiye teskilatlarinin verimliligini arttirmak i¢in belirlenen unsurlar

Egitim

Hizmet ici egitimlerde; Itfaiye akademisi  Nitelikli personel igin
arama kurtarma egitimleri  kurulmali (+) lisans ve lisansusti
artirlmali ve bu egitimlere egitim programlari
afetler konusu eklenmeli actimali

Insan Kaynaklari _
Teskilat  icerisine  Sivil lItfaiye teskilatlarinin ~ Personel alimi igin norm

Savunma ve tfaiyecilik insan kaynaklari  kadrolar olusturulmali ve

(SSI) programi mezunu planlanmasi nifus, bu norm  kadrolara
insan Kaynaklar Nitelikli  personel alimi cografya ve yiz  doluluk zorunlulugu
Yénetimi yapilmali Olgimune gére  getirilmeli (+)

yapiimali

Ozliik haklari

Mesleki kanun duzenlemesi yapilmali, Goérevde yikselme sinavinin her yil

itfaiye personelinin haklari arttirlmali (+)  ihtiyaca gbére  zorunlu  agiimasi

saglanmali

Is Sagligi ve Giivenligi

Midahale asamasi igin dinamik risk Olay yeri yonetiminin herhangi bir

yonetimi prosedurleri olugturulmal kazayla sonuglanmamasi icin
guvenlik galigmalari yapilmal

itfaiye teskilatlarinda kullanilan ekipmanlar Kesintisiz haberlesmenin saglanmasi

icin teknolojik gelismeler takip edilmeli ve igin ulusal itfaiye tegkilati capinda telsiz

Ekipman nifusa oranla teknolojik ekipmanlar temin sistemi kurulmahdir
edilmeli
itfaiye teskilatiarinin  itfaiye  teskilatlarinin  Tegkilatin yatirm
bitcesi belediye bitgesi belirlenen butgelerine  yapmasi igin bitgeler
Biitce disindan desteklenmeli alt limit zorunlulugu olusturulmal
getirilmeli  ve itfaiye
bltcelerinde harcama
zorunlulugu getirilmeli
itfaiye Kanunu gikarilmali  Génallilik Kanunu Afetlerde mudahale
Mevzuat +) ctkariimal konusunda itfaiye
teskilatlarinin ~ énculik
rolind Ustlenmesi
is Birligi Mildahalelerin kolaylastirilmasi amaciyla basta komsu iller ile bilgi paylasimi
gerceklestiriimeli ve sehirler tanitilmali
itfaiye  ara¢  standardi Hizmet igi egitim  Merkezi itfaiye
cikariimali standardi olusturulmal otomasyonu yazihmi
Standardizasyon Verilerin diizenli  Kiyafet, ekipman, yapilarak arag gereg
(+) toplanmasi ve analizlerinin  kisisel koruyucu ekipman ve personel
yapilmasi igin ortak bir donanim (KKD) envanteri tutulmasi
portal olusturulmali standardi olusturulmali  saglanmali
itfaiye ici branslasma artmali itfaiye teskilatlanma yapisi gézden

Organizasyon gegcirilerek, itfaiye teskilatlari merkezi bir

yapilanma altinda toplanmali
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4.1.2. insan Kaynaklar

Orglitlerin ve galisma ortamlarinin basarisi, davranig bilimlerine dayali insan kaynaginin verimli kullanimina
baghdir. Cerna ve digerleri (2020) yapmis olduklari galismada itfaiye teskilatlarinin verimliliginde
gelecekteki olasi basarisizliklari bilmenin ve insan kaynaklarinin tahsisini optimize eden stratejiler
gelistirmenin énemini vurgulamistir.

itfaiye birimleri igin nitelikli personel sayisi, giivenli bir sekilde yangindan korunmanin saglanmasi agisindan
onemlidir. Gelismis itfaiye teskilatlari (ABD, Japonya, Fransa) disunildiginde itfaiye personel sayilari, acil
olaylara hizli ve yeterli bir sekilde miidahale etmek igin gerekli bir unsurdur. Turkiye’'deki ¢alisan toplam
itfaiye personeli sayisi istatistiki verilerin eksikligi nedeniyle tam olarak bilinmemektedir. Ancak norm kadro
sayisi 2018 yilinda 33.578 (Sakin, 2018) olarak belirlenmistir. Bu kadrolarin doluluklari hakkinda da yeterli
bilgi mevcut degildir. Gelismis itfaiye teskilatlarinda ve Istanbul Biiyiiksehir itfaiye Teskilatr’ nda, itfaiyeci
basina diisen kisi sayilari Tablo 2'de karsilastiriimigtir (CTIF, 2022).

Tablo 2. $ehirlerde bir itfaiye personeli basina diigen niifus (kisi sayisi)

istanbul (Tirkiye) 2.826
New York (A.B.D) 774
Paris (Fransa) 772
Tokyo (Japonya) 339

Tablo 2'den de anlasilacagi Uzere Turkiye'de bulunan itfaiye personel sayisi (gonulll + profesyonel) nifusa
oranla eksik kalmaktadir. Itfaiye daire bagkanlarinin Onerileri dikkate alinarak, Turkiye'deki itfaiye
teskilatlarinin verimliligini artirmak icin insan kaynaklari konusunda yapilmasi gereken galismalar sunlardir:

¢ Nitelikli itfaiye personellerinin itfaiye teskilatlarina kazandiriimasi adina norm kadro sayilarinin; nifus,
cografya ve yizOlgimu kriterleri g6z dniinde bulundurularak yeniden revize edilmesi saglanmalidir.

e Belirlenen norm kadrolar igin doluluk zorunlulugu getirilmelidir.

e Ayrica Tirkiye'de Sivil Savunma ve ltfaiyecilik programi kapsaminda én lisans programlari (SSI)
mevcuttur. Belediye itfaiye Yénetmelidi, sinav ve atamaya iliskin esaslari icermekte olup, itfaiye eri
atama kriterleri arasinda, en az lise ya da dengi okul mezunu olma sarti yer almaktadir. Ancak, ne var
ki, bircok itfaiye teskilati bos kadrolarina itfaiye eri alimi yaparken lise, dengi ya da herhangi bir 6n lisans
mezuniyet sarti talep etmekte, bu nedenle itfaiyecilik alaninda 6n lisans derecesi olan kisilerin hak
kaybina ugramasina neden olmaktadir. Ayrica bu teskilatlar icerisinde, egitim almayan personelin varligi
hizmetin etkinligini de olumsuz ydnde etkilemektedir.

e Belediye itfaiye Yonetmeligi'nde sinav ve atamaya iliskin esaslar kismi diizenlenerek SSI 6n lisans sarti
konulmalidir.

4.1.3. Ozliik Haklan

itfaiye hizmetlerinin verimliligini artiran ve verilen hizmetin kalitesini belirleyen itfaiye personelleri, yaptiklari
gOrevler itibariyla fiziksel, kimyasal, biyolojik ve psikososyal risklerle surekli olarak karsilagsma potansiyeline
sahiptir. itfaiye personelleri tagidiklari agir sorumluluklari, tehlikeli kosullar altinda galismak zorunda
kalmalari ve bir hata ile bir can kaybetmenin mimkin olacaginin bilinci ile gdrevlerini devam ettirmeye
¢alisan saygin bir teskilatin Gyesidirler.

Bircok arastirma, &rgutte galisanlarin ihtiyaclarinin karsilanamamasindan ve sorunlarin gin yizine
cikariimamasindan dolayr sonugclarin dusuk verimlilik ve gerceklestirilemeyen hedefler seklinde kendini
gosterebilecegini gostermistir (Havasi, 2021). Wallace (1977) yapmis oldugu calismada o6nlenen
yanginlarin sayisinin, miidahale sonucu kurtarilan mulk kaybinin itfaiye teskilatlarinin kalite olcitleri olarak
belirlendigi ve bu oélgitlerin, optimum kaynak tahsisi ve itfaiye personeline saglanan haklarla dogrusal bir
oranti icerinde oldugunu belirmistir.

Calisanlarin is verimliliginin maksimum hedeflere ulagsmadaki basarisi, ¢aligsanlarda c¢alisma sevkinin
varligini gerektirir. Cinkl ¢alisanlardan gelen yiksek moralin varhidi, ¢alisanlarin kendilerine verilen tim i
ve sorumluluklari eksiksiz olarak yerine getirebilmeleri ile is yerinde yuksek is etkinligi yaratacaktir (Kadri
ve digerleri, 2021).

Lee ve Olshfski (2002) yapmis olduklari galismada, ise baglihdin ve beraberindeki rol gerekliliklerinin itfaiye
personeli i¢in belirgin bir motivasyon kaynagi ve olaganustu ¢abalarini belirleyen énemli bir faktér oldugunu
belirlemistir.

itfaiye personelinin 6zliik haklarinda iyilestirmeler yapilmasi, itfaiye teskilatinin verimliligi tizerinde olumlu
bir etki yaratabilir. Bu iyilestirmelerin verimlilik Gzerindeki olumlu etkileri;

e |tfaiye personelinin motivasyonunu artirir,
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e |tfaiye personelinin teskilata olan sadakatini artirir,

e Is memnuniyetini artirir ve personel, daha iyi ¢alisma kosullarina sahip olmanin verdigi
memnuniyetle iglerini daha istekli ve keyifli bir sekilde yapar,

o Teskilatin istihdam c¢ekiciligini artirir. Daha iyi maas, saglik hizmetleri ve diger sosyal haklar
sunan bir teskilat, yetenekli ve nitelikli personelleri cekmekte daha basaril olur.

itfaiye personellerinin hak ettikleri calisma standartlarina ulasamamasi itfaiye teskilatlarinin verimliligi
Uzerinde olumsuz etkiler yapmaktadir. Turkiye'deki itfaiye personelleri 657 Sayili Devlet Memurlari
Kanunu'nda (DMK) ‘Genel Hizmet Sinif’'nda yer almaktadir (Devlet Memurlari Kanunu, 1965). Sonug
olarak bu durum itfaiye personeli icin meslek siniflandirma sorunsalini ortaya ¢ikarmistir. Ayrica Belediye
itfaiye Yonetmeligi'nde bulunan ‘Gérevde Yiikselme Esaslar’ kisminda (T.C. Resmi Gazete, 2006) )
‘Idarenin insan kaynaklar birimi tarafindan; gérevde yiikselme suretiyle atama yapilacak bos kadrolarin
unvani, adedi, derecesi ve aranacak sartlar, her yilin 15 Ocak tarihine kadar duyurulur’ ibaresi mevcuttur
ancak gorevde yikselme sinavinin ne kadarlik bir zaman diliminde ag¢ilmasi gerektigi konusunda bilgi
mevcut degildir.

itfaiye daire baskanlarinin énerileri dikkate alinarak, Tiirkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin itfaiye personellerinin 6zlik haklari konusunda yapilmasi gereken galismalar sunlardir:

e DMK'de itfaiye personellerine 6zel bir siniflandirma yapilmasi veya ‘Teknik Hizmetler sinifina
gegcirilmesi ile itfaiye teskilatlari iginde farkl statilerin ortadan kaldiriimasi, maas artisi, ek
gostergelerinin  artirlmasi, iSG konusunda daha fazla haklar kazanmalari, yipranma
tazminatlarinin diizenlenmesi konularinda haklar saglanmahdir.

e Gorevde yikselme sinavlarinin belirli araliklarla agiimasi saglanarak, itfaiye personelinin kendini
ve yeteneklerini gelistirmesine katki saglanmalidir.

4.1.4. is Saghg: ve Giivenligi

Son 25 yilda yangin dinamikleri 6nemli dlgtide degismistir. Sentetik malzemelerin yaygin olarak kullaniimasi
ve farkli ingaat yontemleri, daha tehlikeli yanginlarla karsilasmamiza neden olmustur. Bu nedenle, itfaiye
teskilatlari, yanginlarin degisen kosullarina uyum saglamak zorundadir (Hagen ve digerleri, 2014).

itfaiye personelleri, ellerindeki kaynaklari en hizli sekilde kullanarak olaya miidahale etmeye caligirlar, fakat
bu muidahaleler sirasinda bircok akut tehlikeli durum ortaya c¢ikabilir, 6rnegin ¢okme tehlikesi, elektrik
tehlikesi, zehirli gazlar ve yanma tehlikesi gibi. Ayrica itfaiyeciler icin akut olarak yasayabildigi tehlikeli
olaylar disinda, sagliklarina yonelik tehditlerle de karsi karsiyadirlar, 6rnegin kanser, kardiyovaskuler saglik
sorunlari gibi. Bu nedenle, itfaiyecilerin kendilerini korumak icin 6zel dnlemler almalari gerekmektedir.
Koruyucu giysiler giymek, guvenli calisma uygulamalarini yerine getirmek ve fiziksel sagliklarini korumak
gibi 6nlemler almak énemlidir.

Ulusal Yangindan Korunma Kurumu (National Fire Protection Association: NFPA) tarafindan yangin ve
itfaiye teskilatlarina yénelik 300'den fazla standart mevcuttur ve NFPA 1500 “itfaiye is Guvenligi, Saghg
ve Zindelik Programi Standarti”, itfaiye birimleri veya kuruluslari igin bir is glivenligi ve saghgr programi igin
minimum gereksinimleri belirtir.

Ancak Turkiye'de itfaiye hizmetleri cok tehlikeli isler sinifina dahil edilmesine ragmen itfaiye teskilatlari igin
Ozel bir ISG mevzuati veya standarti mevcut degildir. Bu durum itfaiye personelleri icin givenli bir calisma
ortamindan yoksun olma ortaya ¢ikarmaktadir.

Yanginla micadelede risk yonetimi, potansiyel tehlikelerin belirlenmesini ve bunlari azaltmak igin gerekli
adimlarin atilmasini igerir (bkz. NFPA 1250). Turkiye'deki itfaiye teskilatlarinda acil olaylar igin olusturulmus
dinamik risk yonetim prosedurlerinin bulunmamasi, itfaiye personellerinin glvenli ¢alisma ortamindan
yoksun kalmasina sebep olmustur. Bu durum, dolayh olarak sunduklari hizmetin verimliligini olumsuz
etkileyen bir unsur olarak ortaya ¢ikmistir.

Risk yonetimini dgretmek igin iki temel yaklasim vardir. ilk yaklagim, itfaiyecilere gesitli senaryolar arasinda
yol gostermek ve glvenli bir ortamda karar verme becerilerini gelistirmek i¢in similasyona dayali egitimi
kullanmaktir. Piyasada bulunan birgok egitim programi ve Uriini bu yaklasimi kullanmaktadir. ikinci
yaklasim ise, riski artiran belirli eylemleri belirlemek ve itfaiyecileri bu eylemlerden kaginmalari igin
egitmektir (National Fallen Firefighters Foundation, 2014). Tehlikeli operasyonlar, hem is glici hem de
kuruluslarin strdurilebilirligini tehdit ettigi unutulmamalidir (Sedimeyer ve Dwyer, 2018).

itfaiy_e daire baskanlarinin onerileri dikkate alinarak, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin ISG’ konusunda yapilmasi gereken galisma: ltfaiye teskilatlarinda ISG standartlari ve risk yénetim
prosedurlerinin olusturulmasidir.
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4.2. EKipman

itfaiye teskilatlarinin acil olaylara miidahale ederken kullanmis olduklari ekipman ve araglar, miidahalenin
hizli ve etkili bir sekilde yiirimesi adina énem arz etmektedir. Tirkiye Belediye itfaiye Ydnetmeliginin 11.
maddesi olan ‘Arag, Tecghizat ve Malzeme’ kisminda nlfusa gore asgari arag sayilari belirtilmistir (T.C.
Resmi Gazete, 2006) ). Kullanilacak ekipmanlarla ilgili belirli bir standart olmayip bu ekipmanlarin temininde
Tark Standartlarina (TS), Avrupa Standartlarina (EN) veya uluslararasi standartlara uyulur ibaresi
mevcuttur. Ancak itfaiye teskilatlari butgeleri kapsaminda bu ekipmanlari temin ederler ve bu durum itfaiye
teskilatlari arasinda tek tiplestiriimis arag ve ekipman birligine engel teskil etmektedir.

itfaiye teskilatlarinin gérev yaptiklari bélge ve nifus ile toplumsal risk analizleri sonuglarina gére gerekli
teknolojik arag ve ekipman sayilarinin belirlenmesi ve temin edilmesi itfaiye hizmetlerinin etkili bir miidahale
saglamasinda 6énemli bir unsurdur.

Lan ve digerleri (2011) yapmis olduklari ¢alismada, itfaiyenin kamu guvenliginden sorumlu olmasi
nedeniyle, yangin kaynaklarinin 6lgeginin kritik bir sekilde dikkate alinmasinin 6nemli oldugunu ve
teskilatlarin kaynaklarinin kisa bir sire iginde keskin bir sekilde azalmasi sonucunda kamu givenliginin
etkilenecegini belirtmiglerdir.

Ayrica itfaiyecilerin operasyonlarini daha iyi koordine etmesine ve glvenli, verimli midahaleler
saglamasina olanak taniyan gelismis iletisim ve izleme sistemleri de vardir. Yeni teknolojilerin yanginla
miicadeleye dahil edilmesi, yanginla miicadele ¢abalarinin genel etkinligini 6nemli dl¢tiide artirabilir. Ayrica
hizli ve guvenli bir calisma ortami saglar.

itfaiye daire baskanlarinin énerileri dikkate alinarak, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin ekipman konusunda yapilmasi gereken galismalar sunlardir:

e |tfaiye teskilatlarinda; gerekli olan teknolojik arag ve ekipmanin tespit ediimesi ve temin edilmesi
saglanmalidir.
o Kesintisiz haberlesmenin saglanmasi igin ulusal itfaiye teskilati capinda telsiz sistemi kurulmahdir.

4.3. Bitge

itfaiye teskilatlarinin hizmetleri kamu hizmeti olmakta olup halkin ilkenin her yerinde ayni hizmete ulagsmasi
kamu hizmetlerinin sirdurdlebilirligi agisindan dnemlidir. Gelismis Ulkelerdeki ¢ogu itfaiye teskilati,
belediyelere bagh olarak hizmetlerini sunmak Gzere merkezi bir birlik altinda faaliyet gosterir. Bu birlik,
itfaiye teskilatlarinin bitgelerinin belirlenmesi ve gerektiginde asgari diizeyde temin edilmesi igin galismalar
yaratar.

Tirkiye Belediye Kanunu'na gore, itfaiye hizmetlerinin finansmani belediyelerin giderleri kapsaminda yer
almaktadir. Bu nedenle her itfaiye teskilatinin butgesi ilgili belediye tarafindan diizenlenmektedir. Ancak
belediyelerin butgeleri farkhilik gosterdidi icin, itfaiye teskilatlari arasinda butge farkliliklari olugsmakta ve bu
da hizmet icin kullanilacak kaynaklarda farkllik yaratmaktadir.

Turkiye ile gelismis Ulkelerin itfaiye teskilatlarinin bitgeleri kiyaslandiginda; istanbul’da kisi basina itfaiye
bitgesi 36 TL iken, New York’ta 895 TL ve Tokyo’'da 246 TL (Karahan, 2018) oldugu gdrulmektedir.

itfaiye daire baskanlarinin énerileri dikkate alinarak, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin bltce konusunda yapilmasi gereken galismalar sunlardir:

e itfaiye teskilatlarinin biitgesinin belediye disindan desteklenmesine olanak saglayacak stratejiler
olusturulmaldir.

e Butceler itfaiye hizmetinin verimliligini optimize edecek sekilde azami olarak belirlenmelidir.

e Belirlenen bitgeyi harcama zorunlulugu getirilmelidir.

4.4. Mevzuat

itfaiye teskilatlari igin olusturulmus mevzuatlar, teskilat igindeki standartlarin, performans élgitlerinin ve
sorumluluklarin belirlenmesini saglar ve yapilan iglemlerin agik bir sekilde ifade edilmesine olanak tanir.
Ayrica bu mevzuatlar sayesinde itfaiye tegkilatlari, hukuki agidan da korunmus olur.

Gelismis Ulkelerdeki yanginla micadele mevzuati genellikle kapsamhidir ve yangindan korunma, yanginia
micadele ekipmani ve bina ydnetmelikleri ile ilgili diizenlemeleri igerir. Ornegin, ABD’de hizmet veren
NFPA, eyalet ve yerel yonetimler tarafindan genis ¢apta benimsenen yangin kurallari ve standartlari
gelistirir ve uygular (NFPA, 2023).

Turkiye'de yanginla mlcadele mevzuati disunulduginde; Binalarin Yangindan Korunmasi Hakkinda
Yonetmelik Resmi Gazete Tarihi: 19.12.2007, Resmi Gazete Sayisi: 26735, Belediye Itfaiye Yénetmeligi
Resmi Gazete Tarihi: 21.10.2006, Resmi Gazete Sayisi: 26326, Nukleer Tesislerde Yangin Guvenligi
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Yonetmeligi Resmi Gazete Tarihi: 05.05.2023, Resmi Gazete Sayisi: 32181 mevcuttur. Ancak, Turkiye'de
yururlilikte olan yanginla miicadele mevzuati distnildiginde, itfaiye kanununun butincil olarak
olusturulmadigi, ISG mevzuatinin eksik oldugu ve goniilli itfaiyecilere ydnelik bir kanunun olmamasinin
onemli bir eksiklik oldugu goérilmektedir.

itfaiye teskilatlarinda is saghgi ve giivenligine dair mevzuat olusturmak; personelin saghigini ve giivenligini
korumaya, teskilatin maliyetini azaltmaya, toplumda olumlu bir etkiye sahip olmaya, ayrica teskilatin yliksek
performans gdéstermesine katki saglar. Ancak Tirkiye'de itfaiye personeli igin is Saghgi ve Givenligi
mevzuatl bulunmamaktadir. Bu durum, itfaiye personellerinin givensiz bir galisma ortamina maruz
kalmasina ve ciddi riskler altinda ¢alismasina neden olmaktadir.

Gonuilla itfaiyecilik, codu Ulkede profesyonel itfaiyecilerin gabalarini artirmada énemli bir rol oynamaktadir.
Gonlla itfaiyeciler, genellikle kendi boélgelerindeki acil durumlara miidahale eden topluluk Gyeleridir. Ek
destek saglarlar ve genellikle yanginlari kontrol altina almak, arama ve kurtarma operasyonlari yiritmek,
tibbi yardim saglamak ve diger yardim bigimlerini sunmak igin profesyonel itfaiyecilerle birlikte g¢ahsirlar.
Gondlld yanginla micadele, daha hizli midahale sireleri ve daha ylksek yangin sondirme kapasitesi
saglamaya yardimci olur (Kim ve Lee, 2017). Turkiye'de itfaiye teskilatlarinin etkinligini artiracak olan
gonall itfaiyecilere yonelik bir mevzuat bulunmamaktadir. Bu durum, 6zellikle afet zamanlarinda ve insan
kaynaklarinin yetersiz kaldigi durumlarda mudahalelere génulli itfaiyecilerin katilamamasina neden
olmakta ve yapilacak midahalenin etkinligini sinirlamaktadir.

itfaiye daire baskanlarinin énerileri dikkate alinarak, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin mevzuat konusunda yapilmasi gereken galismalar sunlardir:

Toplu halde yangin giivenligine dair bir itfaiye kanunu ¢ikariimahdir.

Bu kanun igerisinde itfaiye personeli igin iSG standartlari ve yénetmelikleri bulunmalidir.

Gonalla itfaiyecilik kanunu olusturulmalidir.

TAMP yeniden gozden gegirilerek; meydana gelen afetlerin midahale kismindan itfaiye
teskilatlarinin sorumlu oldugu belirtiimelidir.

Mevzuatin 6nemi, itfaiye teskilatlarinin basarisinda biylk bir rol oynamaktadir. Tegskilatlarin mevzuati
dogru bir sekilde uygulamasi, isleri daha kolay ve glvenli hale getirirken ayni zamanda topluma sunulan
hizmetin kalitesini artirir.

4.5. ig Birligi
itfaiye teskilatlarinin ortak bir gdrevi vardir; yanginlara ve acil durumlara miidahale ederek halkin can

glvenligini saglamak. itfaiyeciler miidahaleler sirasinda her zaman ekipler halinde calisirlar ve bu durum
birbirleriyle etkilesime girmelerini ve birbirlerinden 6grenmelerini saglar (Sommers ve digerleri, 2011).

Tirkiye Belediye Itfaiye Yoénetmeliginde, itfaiye teskilatlar; belediye sinirlari disindaki olaylara miidahale
etmek, afetlerde arama kurtarma ¢alismalarina katilmak, TAMP kapsaminda verilen gorevi yerine getirmek
gibi bulundugu il diginda da sorumluluklari vardir (T.C. Resmi Gazete, 2006) ). illerde meydana gelen acil
durumlarda ve afetlerde midahale konusunda yetersiz kalan itfaiye teskilatina (personel, ekipman, arag),
once o ilin en yakin itfaiye teskilatlarindan yardim gelmektedir.

itfaiye teskilatlar arasindaki is birligi, verimliligi artirarak daha etkili bir hizmet sunma imkani saglar. is birligi
yoluyla birlikte hareket etmek, kaynaklarin daha iyi kullaniimasini ve zaman tasarrufunu saglar. Ayrica,
birbirlerine destek olma ve bilgi paylasimi gibi avantajlar da sunar. is birligi sayesinde, itfaiye teskilatlari
asagidaki sekillerde verimliliklerini artirabilirler:

e Kaynaklarin etkin kullanimi: Is birligi, farkli itfaiye teskilatlari arasinda kaynaklarin paylagiimasini
saglar. Yangin sondirme ekipmanlari, yanginla mucadele araglari veya uzman personel gibi
kaynaklar, acil durumlarda hizla hareket edebilmek icin paylasilabilir. Bu sayede her bir tegkilat
kendi sinirli kaynaklarini daha etkili bir sekilde kullanirken, diger teskilatlar da guglerini birlestirerek
daha biylk ve karmasik olaylara mudahale edebilir.

e Egitim ve bilgi paylasimi: Is birligi, farkli teskilatlar arasinda egitim programlari ve deneyimlerin
paylasiimasini da mimkin kilar. lyi planlanmis ortak egitimler, teskilatlarin becerilerini ve bilgi
diizeylerini artirir. itfaiye teskilatlari arasindaki bilgi paylasimi ise en iyi uygulamalarin ve giincel
tekniklerin yayginlagsmasini saglar ve sonug olarak teskilatlara daha iyi bir yanginla micadele
yetkinligi kazandirir.

e Acil durumlarda koordinasyon: is birligi, blytk ¢aph olaylarda tegkilatlar arasinda koordinasyonu
saglayarak daha hizli ve etkili miidahale ediimesini mimkin kilar. itfaiye teskilatlari arasinda
olusturulan bir koordinasyon mekanizmasi, operasyonlarin daha iyi planlanmasini ve daha iyi bir ig
boélimindn yapilmasini saglar (bkz. 06.02.2023 Kahramanmaras depremi).
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e Maliyet avantajlari: is birligi yoluyla, itfaiye teskilatlari maliyet avantaji elde edebilir. Ornegin, ortak
satin alma faaliyetleriyle, yanginla micadele ekipmanlarinin ve araglarin aliminda daha disik
maliyetler elde edilebilir. Ayrica, yanit suresini iyilestirerek hasarin ve zararin azaltiimasina
yardimci olarak maliyetteki artisi énleyebilir.

Sonug olarak, itfaiye teskilatlar arasinda is birligi, kaynaklarin etkin kullaniimasini, bilgi paylasimini ve
koordinasyonu artirarak verimliligi artirir. Itfaiye daire bagkanlarinin dnerileri dikkate alinarak, Turkiye'deki
itfaiye teskilatlarinin verimliligini artirmak igin is birligi konusunda yapilmasi gereken ¢alismalar sunlardir:

e itfaiye teskilatlari komsu illerdeki itfaiye ekiplerinden yardim almak icin ortak tatbikatlar
dizenlemeli.

e tfaiye teskilatlari sorumlu oldugu bdlgelerin cografyalari ve barindirdiklari riskler hakkinda
birbirlerini bilgilendirmeli.

e Ayrica, itfaiye teskilatlar, c¢alisabilirligi kolaylastiran protokoller araciligiyla olusturulan
prosedurlerle birlikte ¢alisabilirligi kolaylastirmalidiriar.

4.6. Standardizasyon

itfaiye hizmetleri istatistikleri, mevcut durum analizleri aracihdiyla; gelecekteki dnleme calismalari,
eksikliklerin belirlenip gideriimesi ve kirilgan nuafuslarin belirlenmesi igin énemli bilgi verileri sunar. Bu
verilerin analizi, proaktif dnleme ve sinirlama stratejilerinin olusturulmasina yardimci olur. Tirkiye'deki
itfaiye teskilatlarinda standart verileri giris igin bir portal teknolojisi yoktur. Blytksehir belediyeleri butceleri
sayesinde bu portallari olusturabilse de, kiiglik belediyeler bitge kisitlamalari nedeniyle itfaiye hizmetlerinin
raporlarini manuel olarak el ile tutmak zorunda kalmaktadir (T.C. Resmi Gazete, 2006) ). Bu durum veri
toplama ve analiz yapmanin dniinde bir engeldir ve performans hakkinda bilgi edinmeyi zorlastirir.

Murpy ve Greenhalgh (2013) yapmis olduklari ¢galismada, yangin ve kurtarma hizmetlerinin verimliliginin
artirlmasinda teknikler, standartlar ve kiyaslamalarin gézden gegciriimesi ve guncellenmesinin faydal
olacagini belirtmistir.

A.B.D, 1976 yilinda Yangin idaresi Ulusal Yangin Veri Merkezi tarafindan NFIRS sistemiyle yangin
verilerinin toplanmasi igin ¢alismalar baglatmistir. Bu sistem, her yanginin nedeni, hasar boyutlari, yapi
tird, yangin onleme sistemi midahaleleri ve itfaiye midahalelerinin ayrintilarini iceren verilerin
toplanmasini amaglamaktadir. NFIRS, itfaiye raporlarinda yangina kimin, ne zaman, nerede ve nasil
midahale edildigine dair bilgileri sunmakta ve ayrica kullanilan koruyucu ekipman ile meydana gelen
hasarlarin ayrintilarini da igeren ézel bir raporlama formuna sahiptir. Toplanan veriler A.B.D Yangin idaresi
tarafindan derlenir ve analiz edilerek yanginla ilgili bilgilerin diger Ulkelerle karsilastirimasi ve ABD’nin
kendi yangin énleme stratejilerinin gelistiriimesi amaciyla kullanilir (Luis ve Moncayo, 2022).

Standartlastinimis uygulamalar, verimliligi artirmaya, riskleri azaltmaya ve personel ile halk i¢in guvenligi
artirmaya yardimci olur. itfaiye teskilatlari icinde standardizasyon ¢ok dnemlidir. Tim itfaiyecilerin ayni
prosedurler altinda ¢alismalari, ayni egitimleri almalari, ayni statller altinda ¢alismalari ve ayni ara¢ ve
ekipmani kullanmalari gerekmektedir. Teskilat icinde olimleri ve yaralanmalari azaltmak igin, tim
itfaiyeciler asgari dizeyde yeterlilik saglamali ve olusturulan yangin standartlarini benimsemelidirler
(National Fallen Firefighters Foundation, 2014).

itfaiye teskilatlarinda kullanilan ekipmanlarin farkli olmasi hatta ayni ekipmanin farkli isimlerle bilinmesi afet
gibi toplumun butininu etkileyen ve ortak midahale gerektiren olaylarda teskilatlar arasinda farklilasmaya
ve catismaya sebebiyet verebilir. Ulke capinda standartlagmis arag ve ekipman kullanimi, acil olaylarda ve
afetlerde tegkilatin verimliligi Gizerinde dnemli bir etkiye sahiptir. itfaiye daire bagkanlarinin énerileri dikkate
alinarak, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak igin ‘standardizasyon’ konusunda yapilmasi
gereken galismalar sunlardir:

e itfaiye teskilatlarinda, ekipman, kiyafet, KKD, hizmet ici egitim gibi konularda standartlar
olusturulmalidir.

e itfaiye teskilatlarinin envanter kayitlarinin diizenli olarak tutulmasi amaciyla yazilim otomasyonu
olusturulmaldir.

4.7. Organizasyon

Park (2020) yaptigi arastirmada, itfaiye teskilatlarinin verimliligini artirmada en etkili faktoriin itfaiye
teskilatinin yapisi ve iglevi oldugunu belirtmistir. Bir organizasyonun yapisi, denetim, koordinasyon ve gérev
dagilhimi gibi faaliyetlerin organizasyonel hedeflere nasil yonlendirildigini tanimlar (Hessels, 2020: 7). Lettice
ve digerleri (2006) tarafindan yapilan bir ¢alismada, organizasyon buyUkligu ve yapisinin performans
Olgimuanun gelistiriimesini ve kullanimini etkileyen temel unsurlar oldugu belirtiimistir.

Verimlilik Dergisi / Journal of Productivity | 149



Ayse Utiik, Hayri Baracli

itfaiye teskilatlar, halk tarafindan en gok giivenilen ve sevilen teskilatlardir. Amaci, kamu giivenligini ve
diizenini saglamak ve refahini artirmak i¢in halkin canini, bedenini ve malini korumaktir (Park ve digerleri,
2009). Bu kurulus, idari hizmetlerin kalitesini artirarak, yeteneklerin gelistiriimesi yoluyla verimliligini
artirabilir.

Tuarkiye'deki itfaiye teskilatlari, belediyelerin blinyesinde hizmet vermektedirler (Belediye Kanunu, 2005).
Bu durum, itfaiyeler arasinda denetim, biitge, egitim, ekipman, iSG gibi konularda farklilasmaya sebep
olmaktadir. Gelismis ulkelerdeki gibi merkezi bir kurumun itfaiye teskilatlarinin timadnd binyesinde
barindirarak hizmetlerini yuritmesi 6énemlidir. Boylece denetim ve egitim gibi kriterlerin saglanmasi
kolaylagir. Ornegin, A.B.D Yangin idaresi (USFA) federal diizeyde ulusal yangin politikasi ve iglevlerini
koordine ederken, yangin énleme ve kontrol planlarina rehberlik eder ve kapsamli yangin verilerini ydnetir
ve analiz eder (Park ve digerleri, 2009).

Ayrica itfaiye personellerinin yetenekleri ve istekleri dogrultusunda branslasmanin artirilmasi, itfaiyenin
verimliligini artiracak bir unsur olabilir. Bu sayede, gorevler daha verimli bir sekilde yerine getirilebilir ve
halkin glivenligi daha iyi saglanabilir.

itfaiye daire bagkanlarinin énerileri dikkate alinarak, Tirkiye'deki itfaiye teskilatlarinin verimliligini artirmak
icin ‘organizasyon’ konusunda yapilmasi gereken c¢alismalar sunlardir:

e Turkiye belediye itfaiye teskilatlarinin merkezi bir kurumun altinda hizmetlerini yerine getirmesi
saglanmali.

e itfaiye teskilatlar icerisinde gérevlerin daha verimli bir sekilde yerine getirimesi icin personelin
yetenekleri ve istekleri dogrultusunda branglasmanin tesvik edilmesi saglanmalidir.

5. SONUG

itfaiye teskilatlarinin verimliligini artirmak, yangin ve acil durum miidahalelerinin daha etkin ve etkili bir
sekilde gerceklestiriimesini saglayacaktir ve insanlarin can guvenligini saglama, mal kaybini minimuma
indirme ve toplumda givenlik hissi olusturma gibi dnemli sonuglari beraberinde getirecektir. Ayrica, itfaiye
teskilatinin verimliligini artiran faktérlerin belirlenmesiyle, bu alanlarda egitim programlari, personel
politikalar ve kaynak dagitimi gibi stratejilerin gelistiriimesi de mimkuan olacaktir.

Yapilan ¢alisma sonucunda; Aragtirma problemi olarak belirlenen ‘Turkiye itfaiye teskilatinin verimliligini
artirmak icin hangi faktorler etkilidir?’ sorusuna yonelik yapilan incelemede; Tirkiye itfaiye teskilatinin
verimliligini artirmak igin 13 itfaiye daire baskaninin gérisleri dogrultusunda 26 faktor belirlenmis ve 7 konu
bashgdi altinda analiz edilmistir. Elde edilen verilerin analizleri sonucunda, itfaiye teskilatlarinin insan
kaynaklari yonetimi, ekipman, bitgce, mevzuat, is birligi, standardizasyon ve organizasyon alanlarinda
iyilestirmeler yapmasi gerekliligi ortaya gikmistir.

Ayrica arastirma sorusu olarak ‘Turkiye itfaiye teskilatinin verimliligini artirmak icin en ¢ok hangi faktorler
etkilidir?” sorusuna istinaden incelenen oOneriler arasinda; itfaiye teskilatlarinda standardizasyonun
saglanmasi, itfaiye personeline yonelik mesleki dizenlemelerin yapilmasi, itfaiye personeli norm kadro
sayilarinin belirlenmesi ve bu kadrolarda doluluk zorunlulugunun uygulanmasi, nitelikli itfaiye personeli
yetistiriimesi icin itfaiye akademilerinin agilmasi, afetlerde midahale konusunda itfaiye teskilatlarinin
Onculik rolinu Ustlenmesi ve son olarak itfaiye kanununun olusturulmasi en ¢ok vurgulanan faktorler
arasinda yer almistir.

Bu galismanin sinirliliklari bulunmakla birlikte, Turkiye'deki itfaiye teskilatlarinin verimliligini artirmak igin
dnemli ipuglari sunmaktadir. itfaiye teskilatlari icin yapilan bu analizlerin, yasa yapicilar ve karar vericiler
icin bir rehberlik niteligi tagiyarak, itfaiye teskilatlarinin iyilestiriimesi icin yapilacak g¢alismalara yol gosterici
olmasi hedeflenmektedir. Bu sekilde, Tirkiye itfaiye teskilatlari daha etkin ve glvenilir bir sekilde hizmet
verebilecek ve toplumun guvenligine katki saglayabilecektir.

Bu galismanin sonucunda, Turkiye'deki tim itfaiye daire baskanlar ve teskilat igcindeki uzman personeller,
konulara goére siniflandirilarak bir araya getirilerek, beyin firtinasi ydntemiyle teskilatin sorunlari ve ¢ézim
konulari hakkinda bir calisma gergeklestirilebilir. Bu ¢alisma, itfaiye tegkilatinin verimliligini artirmak igin
Onemli bir adim olarak degerlendirilebilir.
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