The Journal of International Scientific Researches

Uluslararas: Bilimsel Aragtirmalar Dergisi

2017, 2(4)

L&:] The Effect of Advanced Manufacturing Technologies lad
Total Quality Management on Company’s Performance:
A Practice on the Manufacturing Companies Operating

in Trabzon'?
Ileri imalat Teknolojileri ve Toplam Kalite Yonetiminin Isletme Performansi
Uzerindeki Etkisi: Trabzon’da Faaliyet Gosterenimalat Isletmeleri Uzerine

Bir ngulama

Blsra Tosunoglu?, Selim Cengi2, Gulsim Akelmg'

ABSTRACT

The objective of this study is to determine theceféf the advanced manufacturing
technologies and total quality management on a @myjg performance. In accordance with
this, a model has been developed and tested. Tpaihgses have been generated to test the
model and a poll has been carried out on 140 fioperating in manufacturing industry in
city of Trabzon. Structural equation model has besad to test the hypotheses generated.
In accordance with the findings of the analysisist determined that; total quality
management has a high level and positive effectampany’s performance; however
advanced manufacturing technologies do not haveeffiegt on company’s performance.

Keywords: Advanced Manufacturing Technologies, Total Quaignagement, Company’s
Performance, Structural Equation Model

oz

Bu calsmanin amaci, ileri imalat teknolojileri ve toplanalite yonetiminin gletme
performansi Uzerindeki etkisini belirlemektir. Bogdultuda bir model gelitirilmi s ve test
edilmistir. Modelin testi igin iki hipotez olturulmus ve Trabzon/li imalat sektoriinde
faaliyet goOsteren 140 firmaya bir anket uygulastmi Olusturulan hipotezlerin test
edilmesinde yapisals#lik modeli kullanilmgtir. Analiz bulgularina gore; toplam Kkalite
yonetiminin jletme performansi Uzerinde yiksek diizeyde vefdurzigitkiye sahip oldgu;
ileri imalat teknolojilerinin ise gletme performansi izerinde herhangi bir etkiye gahi
olmadgi sonucuna ulalmigtir.

Anahtar Kelimeler: ileri Imalat Teknolojileri, Toplam Kalite Yonetimisletme
Performansi, Yapisalsilik Modeli
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INTRODUCTION

Rapidly changing competition and market conditi@amsan environment of
uncertainty cause a new competitive environmentdanpanies (Bayus, 1994). This
change experienced necessitates for manufacturomgp&nies to make some
alteration within their manufacturing systems irdar to produce high quality
products and meet the customer demands rapidiyn(R6086).

The companies tend towards improving their manufaag processes in order
to maintain the sustainability against their coritpeg within this rapidly developing
and growing market and towards using appropriatertelogies for themselves in
order to high quality and demand suitable manufaxguat a low cost level. In this
sense, Advanced Manufacturing Technologies (AMThjcWv gained worldwide
acceptance, have started to take part in the metowifag companies and therefore
have brought in to the literature and become widggpin companies’ practices at
the end of 1980’s (Patterson et al., 2004). WithTAlthe companies tend towards
technology for product and process design, prodocplanning and control,
manufacturing process and combining all of thestviies. Moreover AMT,
provide the opportunity for the rapid developmemd ananufacturing high quality
products with lower costs (Rahardjo and Yahya, 20I0espite the benefits of the
advanced manufacturing technologies stated abaves shese technologies have
high costs and complicated structures, the diffiesithat may be experienced during
the usage of these technologies and lack of seffiexperts, it is observed that the
companies behave timidly at the stage of practithage technologies (gan et
al., 2015).

Total Quality Management (TQM), is defined as adpici-service and process
oriented management philosophy, in accordance with customer needs and
expectations in order to company’s performancecaistbmer satisfaction (Kaynak,
2003). In parallel with positive impacts of TQM artustomer satisfaction,
motivation, efficiency and quality, it also enablesmpany’s performance to
maximize.

When the literature concerning the effects of adedn manufacturing
technologies and total quality management on thepemy’'s performance is
examined, it is possible to see many studies cdaadum this topic. Aforementioned
studies will be mentioned in the literature reskasection. When related literature
is examined, it is determined that advanced matwrfiag technologies are highly
important for the manufacturing companies, howeitas, also determined that the
manufacturing companies behave timidly at the pofriising these technologies.
Based on this situation, the objective of this gtisdo determine the effects of AMT
and TQM on the performance of manufacturing congmmwhich operate in city of
Trabzon.

On the study related literature has been includ@d wriority in order to
constitute a conceptual framework. Thereafter, rtioglel of the study has been
constituted and the hypotheses obtained from thidehimve been examined.

1. LITERATURE RESEARCH

In this section, which aims to give place to thedsts concerning the effects of
the advanced manufacturing technologies and tatality management on the
companies’ performances, the related literaturebleasm examined under two titles
being “the effect of advanced manufacturitigchnologies on company’s
performance” and “the effect of total quality maeamgnt on company’s
performance.”

1.1. The Literature Concerning the Effect of Advaned Manufacturing
Technologies on Company’s Performance

When the studies conducted on the effects of tharamed manufacturing
technologies on company’s performance examinedrghyeit is observed that
advanced manufacturing technologies provide vamouasribution to the companies
such as flexibility, delivery on time and producimgh quality products etc. (Kotha
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and Swamidass, 2000). Furthermore, advanced nenotifag technologies enable

companies to play an active role under the conditiof competition by increasing

their production efficiency (Dean and Snell, 198@&amidass and Kotha, 1998). In
contrast to the positive impacts of advanced mantufimg technologies on the

companies’ performance, there are also some stgtl¢ing that aforementioned

technologies do not have any effect on the compapgtformance. In accordance
with Boyer et al. (1996); Beaumont and Schrode®{}%nd Cagliano and Spina
(2000), advanced manufacturing technologies ddvae¢ any effect on company’s
performance. The summary of the literature, whies stated in general above, is
presented on the Table 1.

Table 1: Literature Concerning the Effect of Advarced Manufacturing
Technologies on the Company’s Performance
Writers/ Year of

the Study

Sample Method Results of the Study

There isn't any difference between
companies that use advanckd
technologies and companies that (do

Boyer et al. (1996) Metal Industry Clustgr not use advanced manufacturing
Analysis . . i
technologies  concerning  thejr
performances.
There isn’t any relationship between
Beaumont and Manufacturing Mean- advanced manufacturing
Schroder (1997) Companies Whitney Test | technologies and company|s
performance.
Advanced manufacturing

technologies provide informatioh
exchange, planning and product
Regression | design and also offer the companies
to benefit from low scale flexible
automation technologies.

Kotha and Manufacturing
Swamidass (2000) Companies

There isn’t any difference between
the performances of companies that
use advanced manufacturing
technologies and companies that (do
not use these technologies.

Cagliano and Sping

(2000) Metal Industry Fuzzy Logic

1.2. The Literature Concerning the Effect of TotalQuality Management
on Company’s Performance

When the studies conducted on the effects of tta tpality management on
company’s performance examined generally, it ieoled that TQM practices have
positive impacts on efficiency and production perfance (Chenhall, 1997), quality
(Prajogo and Hong, 2008; Lee et al., 2003) emplayme customer satisfaction
(Fuentes et al., 2006) and total company perfore@dougles and Judge Jr., 2000;
Cerio, 2003; Cetindere et al., 2015). The summétieliterature, which was stated
in general above, is presented on the Table 2.
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Table 2: Literature Concerning the Effect of Total Quality Management on
Company’s Performance

Writers/ Year of
Sample Method Results of the Study
the Study
Prajogo and Hong| Manufacturing Structt_jral Total _ quality management has |a
. Equation meaningful effect on the company[s
(2008) Companies
Model performance.
Companies with high performances
attach more importance to the total
Chenhall (1997) Manufactqung Regression quallty' management, in other wor is
Companies there is a strong trust connection
between performance and total
quality management.
Total quality managemerijt
Douglas and Judge Hospitals Anova contributes companies to gajn
(2000) o
competitive advantage.
Structural Effective management of the quality
L Manufacturing - is quite effective on the company|s
ee et al. (2003) . Equation
Companies performance.
Model
Electric Total quality management s
Water arl1d Multiple important for the companies in terms
Cerio (2003) Minin Regression | of low cost, high quality products and
Compa%ies Analysis flexible production.
As much the conformity between the
Private strategic structure of the companies
Fuentes (2006) Companies Anova and the total quality management,
P they are as much advantageous with
regards to performance.
There is a strong relationship
Kiitahva between total quality management
Cetindere et al. or ani;/ed Regression -{ and company’s performance. The
(2015) Ingdustr Correlation | high performance of the companieg is
y connected to the efficient use of total
quality criteria.

2. THE OBJECTIVE, METHODOLOGY AND FINDINGS OF THE

RESEARCH

2.1. The Objective of the Study

The objective of the study is to determine the affeof the advanced
manufacturing technologies and total quality manag® of the companies’
performances.

2.2. Methodology of the Study

2.2.1. Sample Process

The research universe contains the manufacturingpanies operating in the
city of Trabzon. Convenience sampling method wasdue determination of the
sample mass. The sample size of a universe comgptil000 people in accordance
with the 95% confidence interval range and with%=&argin of error has to be 278
(Kurtulus, 1998). There are 500 manufacturing companiesatipgractively in the
city of Trabzon. In the research, 140 of the suswveynducted on the manufacturing
companies operating in the city of Trabzon wereetiaknto consideration. The
features of the companies, which participated @résearch, regarding the sectorial
structures are presented on Table 3.
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Table 3: The Features of the Companies That Partipated in the Research
Regarding Their Sectorial Structures

Frequency Percent (%)

Establishment Year

Between 6-10 years 61 43.6

10 years and above 79 56.4
Number of Employees

0-9 people 14 10.0

10-49 people 82 58.6

50-249 people 42 30.0

250 people and above 2 1.4

Total 140 100%

When the distribution of the companies, which p#tited in the research,
regarding their establishment years, it is obsetkiati43.6 % of the companies (61
companies) establishment year is between 6-10 yeat$6.4 % of the companies
(79 companies) establishment year is 10 years &osgea When the employee
number of the companies, which participated inrteearch, it is observed that 10
% of the companies’ (14 companies) employee numsieetween 0-9 people, 58.6
% of the companies’ (82 companies) employee nuishsstween 10-49 people, 30
% of the companies’ (42 companies) employee nunsbeetween 50-249 and 1.4
% of the companies’ employee number is 250 peapieare.

When a general evaluation of the companies, whactigipated in the research,
regarding the industry they operate in it is obsdrthat 60.7 % of the companies
operate in food and drink industry, 11.4 % of teenpanies operate in wood and
forestry products industry, 6.4 % of the companigerate in glass-ceramics
industry, 6.4 % of the companies operate in maistry, 2.1 % of the companies
operate in water products industry, 2.9 % of thekjrey industry, 5 % of the building
materials industry, 1.4 % of the companies openrdtextile-ready wear industry and
3.6 % of the companies operate in other industiiesst of the companies operating
in city of Trabzon, which offer various opportuesi to both national and
international investors, operates in “food and kifrindustry that also comprise the
hazelnut and tea subititles.

2.2.2. Data Collection Methodology and Tool

In the study, during the data collection stageuavey method is used and
applied to the manufacturing companies operatingtinof Trabzon. The survey
form was applied both via face to face intervievemducted with companies’
officials and also by reaching them via telephong e-mail.

The questions on the first part of the researclsisbof the questions aimed at
determining the sectorial structures of the comgmnihe second part consists of the
questions regarding the effects of the advancedifaaturing technologies and total
quality management of the companies’ performanc®obt Likert scale (5: |
Strongly Agree, 4: | Strongly Agree, 3: Neutral, I2Disagree and 1: | Strongly
Disagree) was used on the survey and the partisipeare asked to answer to each
question asked in accordance with their situatibhe survey questions were
conducted benefitting from the studies of Challiale(2002).

2.2.3. The Model and the Variables of the Research

The hypotheses developed in order to determineeffects of advanced
manufacturing technologies and total quality manzg® on companies’
performance is presented below:

Kotha and Swamidass (2000), Dean and Snell (198bfavamidass and Kotha
(1998) have stated that advanced manufacturingntéedies have a positive impact
on the company’s performance. Based on this pdirtew, the hypothesis stated
below was developed,;
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Hi: Advanced manufacturing technologies have a posiéffect on the
company’s performance.

Douglas and Judge (2000), Sharma (2006), Cerio3(j280d Cetindere et al.
(2015) have stated that total quality managemesnth@ositive effect on company’s
performance. Based on this point of view, the higpeis stated below was
developed,;

H.. Total quality management has a positive effect ba tompany’'s
performance.

Based on the hypotheses mentioned above the moestmied below was
developed,

Advanced
Manufacturing
Technologies

Performance of

the Company

Total Quality
Management

Figure 1: The Model of the Research

2.2.4. The Analysis Method of the Research

In the analysis of this research, where the effett@dvanced manufacturing
technologies and total quality management on thmpemies’ performance,
Structural Equation Model (SEM), which handles tle¢ationship between the
dependent and independent variables within a sprgleess and which is defined as
the second generation data analysis techniqueyseis(Anderson and Gerbing W.,
1998). SPSS 21.0 and AMOS 20.0 package program ugs@ in all the analysis
conducted.

2.3. The Findings of the Research

2.3.1. Measuring Model

In this research, reliability analysis and explorat factor analysis were
conducted intended for examination of the fact@sdu The results of exploratory
factor analysis and reliability analysis concernthg variables taking part in the
model are presented on Table 4.
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Table 4: The Results of the Sample’s Exploratory Fetor Analysis and
Reliability Analysis
Scale ltems Cp1 TQMz | AMT3

S1.We have highly motivated employees. 0.863
S2.0ur employees operate with high efficiency. 0.875
S3.We have less waste of time in industrial conflmtssidered to othef  0.730
companies. 0.870
S4. We are advantageous regarding the skills andtiabiliof the 0.776
employees. 0.781
S5.The internal customer concept is clearly understoazir company. 0.742
S6.We have a very high level of customer satisfaction. 0.598
S7.We have a quite positive cash flow. 0.611
S8. The total cost per unit of our products is muctvdp than our 0.750
competitors’. 0.678
S9.We deliver the products to our customers on time. 0.710
S10.Total quality management contributes to the cortipetposition. 0.715
S11 Quality is under responsibility of all of our elopees. 0.821
S12.We have sufficient methods to measure the qualitite goods and 0.888
services. 0.820
S13.We are continuously pursuing the developmenteaition to crisis. 0.781
S14. We know the current and future requirements of fareign 0.848
customers. 0.901
S15 The needs of our customers are well understoazlibjabor force. 0.729
S16. We have the efficient process to solve the comidabf our
customers.

S17.Statistical process control helps our company.

S18. The computer supported design contributes in thepetitive
position.

S19 The computer supported numerical controlled mahicontribute|
in the competitive position.

S20. Flexible production units and systems contributecompetitive
position.

Explained Variance (%) 29.708 | 23.242 19.652
Explained Total Variance (%) 72.602
Kaiser-Meyer-Olkin (KMO) Test 0.880
Barlett's Test of Sphericity ¥ 2 =2321.576; df: 190
(P<000)

Cronbach’s Alpha (%) 0.94

As a result of the exploratory factor analysis, SR, S22, S23 and S24)
statements are removed from the scale since tledpaged to more than one factor.
In accordance with the results of the scale’s egptoy factor analysis stated in
Table 4, a model with 3 factors was obtained thptans the 72.60 % of the total
variance. The factors consist of company perfoagaaromprising 9 statements,
total quality management comprising 8 statements aslvanced manufacturing
technologies comprising 3 factors. The suitabitifythe data to the factor analysis
may be explained with Kaiser-Mayer-Olkin (KMO) aBdrtlett test and it is also
stated that the minimum value for KMO has to b&@@FSeld, 2000). When the table
above is taken into consideration, it is seen MO value is 0.88. Bartlett's test
result is p<,000 and it can be stated that theegsalpplicable for the factor analysis.
Finally, when reliability analysis results are exaed, the general Cronbach’s Alpha
coefficient of the scale is calculated as 94 %.

2.3.2. The Results of the Structural Equation Model

In the structural equation model, the evaluatiorgetermine whether the model
should be approved or declined are done via gosdoiest indexes (Information
Technology Services, 2004).

The results of the evaluation made by taking thedgess of fit indexes are
presented on Table 5.

1 Company Performance
2 Total Quality Management
3 Advanced Manufacturing Technologies
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Table 5: The Results of the Goodness of Fit ReseariModel

Model Goodness of Fit Indexes Model
%2 (Ki-Square) value 350.160
df (Degree of Freedom) 152
¥2 /df (Adjusted Ki-Square) 2.304
GFI (Goodness of Fit Index) 0.811
IFI (Incremental Goodness of Fit Index) 0.914
CFI (Comparative Goodness of Fit Index) 0.912
TLI (Tucker Levis Index) 0.891
RMSEA (Root Mean Square of Approximation of Error) 0.097

Ki-Square ¢2) value was found high and meaningfyR<£ 350,160, df-degree
of freedom= 152)y2df value is calculated to be 2.304 and the fadtttina value is
below 3 is quite decent. The GFl, IFI, CFl and Values are calculated respectively
as 0.811, 0.914, 0.912 and 0.891. Since aforemmadioalues are above 0.90 it
means that the model is decent. When Table 5 snt&kto consideration, it is
observed that the model is close to acceptablewdth GFI and TLI values are
below acceptable levels.

In Table 6, whether the relationships of the valieebe used in evaluation of
the standard loads and the hypotheses are meahniogfmot is taken into
consideration. During this evaluation, p valuest thee revealed by the values
obtained from the AMOS program is utilized and pk&®.05 meaning level is used
as a base.

Table 6: Test Results of Hypothesis of the Researhodel

Structural Standard Standart Critical P Values Hypothesis
Relationships of | (Regression)Loads Error Values Result
the Model

The Variables Effecting Company’s Performance
Hi: AMT-CP 0.010 0.061 0.172 0.863 REJECTED
H,: TQM-CP 0.902 0.127 8.162 0.000 ACCEPT
(AMT: Advanced Manufacturing Technologies, CP: Camp Performance, TQM: Total Quality
Management)

Hi hypothesis was rejected with 0.010 regressiorficoait and p=0.863 value.
This means that advanced manufacturing technologée® no effect on the
company’s performance. ;Hhypothesis was accepted with 0.902 regression
coefficient and p=0.000 value. This means that tptality management effects the
company'’s performance positively.

CONCLUSION

The ability of the companies to operate efficieftlynodern days’ competition
conditions is connected to their pursuing the te@igical novelties. Two of these
novelties are advanced manufacturing technologiéstatal quality management.
In accordance with this, the objective of this gtusl to determine the effect of
advanced manufacturing technologies and total tyuatianagement on the
company’s performance. In accordance with the tesfilH; hypothesis is rejected.
This means that the advanced manufacturing techieaalo not have any effect on
the company’s performance. The results of the rebeshow similarities between
the results of the studies conducted by Boyer.€t.8D6), Beaumont and Schroder
(1007) and Cagliano and Spina (2000). On the dthed H hypothesis is accepted.
This means that the total quality management effdat company’s performance
positively. The results of the research show sintigs Cerio (2003), Douglas and
Judge (2000) and Cetindere et al. (2015).

The findings of this study, total quality managemeaifects company’s
performance positively. However companies do natfeer to use advanced
manufacturing technology due to high cost and tednexperts employment.
Therefore the results of the study seem to suppisrfinding.
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This research is only applied to companies opegaiin City of Trabzon.
Whether these findings are true for companies oipegran other cities can be found
when the findings of research done about the afentioned companies are
compared.
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