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ABSTRACT

In the growing business competitiveness TQM (Total Quality Management) and TM (Technology
Management) practices have become important for organizational success. TQM fosters business
excellence while TM helps to deal with process and product related technological challenges. However, in
literature TM has received little consideration with TQM. This paper is a research study that attempts to
identify any combined relationship of both concepts with OP (Organizational Performance) while taking
into account different organizational contextual factors including ISO-9001 certification. Responses
from 86 different organizations in Pakistan are collected through questionnaire survey and random
sampling. Statistical analysis shows that OP is positively associated to TQM and TM. Results of this
study indicate the significance of ISO-9001 certification for TQM but do not support it for OP. It is also
observed that organizations of private sector are significantly better in TQM and TM practices, so in OP,
in comparison to government or public sector organizations. The study contributes to explore and augment
both practices for implementation to improve OP.
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practices while exploration capability can be managed with
technology advancement and management. Sebastianelli
and Tamimi [2] have argued that organization’s ability to
capitalize, integrate and balance the both capabilities
simultaneously will ensure its competitiveness and
performance over time.

Organizations are striving to excel in global competition
with increased capabilities through various advanced

1. INTRODUCTION
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Benner and Tushman [1] have explained a
wonderful premise that there is always need to
balance between two dynamic capabilities of

exploitation and exploration. The capability of
‘exploitation’ enhances productivity and efficiency
through better use of available resources. The capability
of ‘exploration’ enriches technological innovation and
produces new resources and skills. The exploitation
capability can be enhanced with TQM philosophy and



Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
586

Impact of TQM and Technology Management on Organizational Performance

strategies or techniques [3]. Among which TQM has been
considered as one of the best business strategy. TQM
aims to raise customer satisfaction by delivering quality
products and services and to increase productivity by
lowering costs [4]. Various studies provide key elements
and factors of TQM. The most common elements of TQM
are; top management commitment, process approach,
customer focus, employee involvement, quality
information and continuous improvement [5]. Business
excellence frameworks are considered as TQM models
and establish elements of leadership, strategic planning,
process management, customer focus, workforce focus
practices and information management.

Today the global competition has impacted the pace of
organizational strategies and operations, so in attaining
long term OP the organizations are needful to cope with
technology challenges [6]. Literature suggests TQM is
less concerned with technology and is considered as
barely administrative or managerial function [7]. In fact,
various studies have been carried out to observe any
relationship or association of TQM practices and
performance measures [8]. These include identification
of success factors for TQM program, examination of
barriers or obstacles in the implementation of TQM in an
organization and determination of the impact of TQM on
variety of performance factors [2]. But there is little in the
literature that investigates the combined effect of TQM
and TM on the performance. Rapidly changing markets
constantly challenge for technological and innovative
products in shorter development lifecycles [9]. Therefore,
TM has become vital in the dimensions of product and
process advancement. The study on the integration of
TQM and TM becomes important in linkage to firm’s
performance [10].

This paper is a research study of the relationship of
TQM, TM and OP. A research survey is conducted and
questionnaire is administered to different fields of

industries and sectors in Pakistan. The study also
determines the effects of different organizational
contextual factors and ISO 9001 certification on the OP.
Previously a study has suggested that the nature of the
customer base, size of firm and the ISO-9000
implementation are associated with perceived TQM and
organizational success [11]. Results through statistical
analysis show that TQM and TM practices positively
associate OP. ISO-9001 certification found significantly
important in case of TQM implementation however,
results in this study did not support its significance for
OP, as was also observed in the work by Aarts and Vos
[12].

2. LITERATURE REVIEW

2.1 Total Quality Management

Quality management has been extended to a specialized
field, as TQM, which covers both philosophical and
applied aspects of quality. TQM has been defined in many
ways. It has been defined as “a system approach to
management that aims to enhance value to customers by
designing and continually improving organizational
processes and systems” [13]. It has been also said that
“TQM seeks continuous improvement in the quality of
all processes, people, products, and services of an
organization”. [14]. TQM is one such philosophy which
can help organizations to achieve, maintain and improve
customer satisfaction [15]. TQM encourages culture of
employee involvement that aims for high quality and
customer satisfaction to achieve long-term success to
give benefit to all stakeholders.

TQM represents three main aspects; one is the meeting
or exceeding customer satisfaction, the second is the
continuous improvement of quality and the third training
and involvement of all employees [16]. Continuous
improvement, breakthrough and standardization using
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TQM play a key role as impact procedure to increase
competitiveness [17]. TQM as a CQI approach leads to
organizational growth and competitiveness [18].

Although various theoretical and practical TQM
frameworks have been developed by different
researchers and authors yet there is no firm agreement
on TQM factors [19]. Because of the diversity of the
definition and approaches taken by different researchers
different sets of TQM factors have been suggested and
adopted in different studies [20]. Many researchers have
used elements of quality award criteria and business
excellence models as their preferred TQM factors in their
studies in attempt to bridge these disparities. It has been
presented that quality award models derive a model for
TQM [21]. In recent years, researches have begun for
an interdisciplinary approach to use the MBNQA
(Malcolm Baldrige National Quality Award) criteria as
one of the best TQM framework [22]. The award
framework is an internationally recognized TQM model
[23]. There are six elements or factors in MBNQA which
are; leadership, strategic planning, process management,
customer focus, workforce focus, and information &
knowledge management. These six factors, as TQM
model, have been adopted in the research work by
various researchers [24]. This study also takes the same
six factors as TQM model.

Several studies have underlined the significance of
causal relations between quality management and
different dimensions of performance. Many authors
have observed a positive relationship between TQM
and OP and others have not. Prajogo and Sohal [10] and
Arumugam [24] linked quality performance to OP and
established association between quality management
practices and quality performance. It has been asserted
that TQM signifies an approach to improve the
performance of organizations and customer satisfaction
through continuous improvement and involvement of
all the personnel [25].

2.2 Technology Management

“Technology refers to the theoretical and practical
knowledge, skills, and artifacts that can be used to
develop products and services as well as their
production and delivery systems” [26]. Adopting and
applying new technologies indicates that there are wider
issues that have to be considered and needed to
recognize and address in order to circumvent the
problems or challenges [27]. TM has been widely defined
as “a process, which includes planning, directing, control
and coordination of the development and
implementation of technological capabilities to shape
and accomplish the strategic and operational objectives
of an organization” [28].

The strategic and organizational factors which make the
organization more competitive in improving its
performance can be successful implementation of TM
[29]. Technology can be an organization’s core
competence in the form of product or process [30,31].

From literature two aspects of TM become important
that are product technology and process technology
[32,33]. As to develop and build technologically
advanced products the organizations have to opt for
sophisticated and advanced processes and operations.
In same way the organizations with high-tech machines
and processes are capable to produce superior products
or design services with advanced features. The
distinctive difference between process and product
technology is that, process technologies are used to
build and deliver products to customers, whereas, a
product technology is the technological features
embedded within the product [34].

There is increased use of interchangeable fashion of TM
and innovation management is observed. Both concepts
are becoming intertwined as practices [35]. Kim and Hwang
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[36] deliberated two types of technological innovation –
product and process. Product innovation is the capability
to create new products or to upgrade existing products
to achieve customer satisfaction or to attain competitive
advantage. High performance organizations always strive
to grasp new opportunities and make products of high
quality in short product development time to meet the
needs of the customers. Process innovation is referred as
the capability to deploy efficient methods that create value
in the supply chain from arrangement of raw materials to
delivery of products. High performance organizations tend
to acquire, enhance and utilize new knowledge and skills
efficiently in operations to gain success. Becker and Egger
[37] ascertained the influence of both modes of innovation
to raise a firm’s propensity to export. 

IT (Information Technology) is another dimension of
technology which has gained its importance in OP. Nair
[38] affirmed the influence of IT on financial and non-
financial performance of the organization. However, the
current study takes only 2D (Two Dimensions) of
technology; product and process technology. Since IT is
an embedded aspect of process technology and TQM
dimension of information management.

2.3 ISO-9000 Certification

The certification to ISO-9000 program has been widely
spread in practice and discussion on its benefits and
barriers has gained popularity in research too [39]. ISO-
9000 focuses on conformance and internal process
improvement in an organization [40]. Various scholars
have been arguing on the significant impact of ISO-
9001 on the OP. There is evidence which suggests that
organizations can bring internal improvements, or that
ISO-9001 certification is helpful in maintaining or
increasing market share [41]. Some authors have
recognized and confirmed that ISO-9001 certification is
important in gaining market access [42]. Some has argued
that the standard does not bring improvement as it is

too generic. Aarts and Vos [12] did not find impact of
ISO-9001 on OP.

Mangula [43] has highlighted various other benefits of
ISO certification including expansion of business relations
and entrance to new or international market due to
increased chances to win new work contacts. These
benefits give rise to induce promptness in operational
methodologies to meet customer demands in less time.
The author stressed that quality becomes an influential
factor through ISO certification that positively affect
performance, competitiveness and profitability.

2.4 Organization Performance

OP can be referred to the attainment of actual results by
an organization  against its intended targets. There could
be various dimensions for indicating OP and number of
studies has been carried out to investigate and discuss
different indicators or parameters of OP. Barros, et. al. [8]
has summarized the works of different authors and has
suggested product quality, operational performance,
employee satisfaction, customer satisfaction, market and
financial performance as some of explicit OP indicators.
Zakuan, et. al. [3] measured OP through two levels of
satisfaction (customer satisfaction and employee
satisfaction) and through business results (including
productivity, profitability and cost performance).

In this study five dimensions of OP have been taken that
include product quality, customer satisfaction, operational
efficiency, employee performance and business results.

3. TQM, TM AND OP

TQM and technology are becoming ever growing
essential features of organizational strategy for many
leading organizations across the world. Many companies
are adapting TQM and TM for sustaining
competitiveness in the global market [44].
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There are several studies which have been carried out to
determine the linkages or predictive correlations between
TQM elements or factors and performance measures [8].
The studies include research works to identify critical
success factors for TQM implementation, to examine
barriers or obstacles in path to TQM program and to
identify the relationships and effects of TQM on
performance measures [2]. But no much work in literature
is available that examines the combined and interrelated
effect of TQM and TM on the certain parameters or factors
of OP.

Perera and Kuruppuarachchi [45] carried out a study, in
Sri Lanka, to investigate the impact of TQM and TM
practices on operations performance. Results showed
significant relationship of TQM while insignificant
relationship of TM to operations performance; however,
strong interrelationship between TQM and TM was
observed. Brah and Lim [44] examined the influence of
TQM and technology on the performance of logistics
companies and it was determined that high technology
TQM firms perform significantly better than those to with
low technology firms. Tasleem, et. al. [33] examined the
integrated role of TM and TQM in the perspective of
organizational sustainability. Prajogo and Sohal [10]
explored the association between TQM, Technology/R&D
(Research & Development) management and quality and
innovation performance, and suggested the implication
to augment TQM in harmony with TM to enhance OP.

4. METHODOLOGY

4.1 Research Framework

The study contains three constructs TQM, TM and OP
and each construct contains multiple dimensions. 2D are
3D in TQM construct, 2D in TM construct and 5D in OP
construct in this study. The basic research framework is
developed as Fig. 1. The 6D of TQM are leadership,
strategic planning, process management, customer focus,

workforce focus, and information management. The 2D
of TM are product technology and process technology,
and the 5D of OP are product quality, customer
satisfaction, operational efficiency, employee
performance, and business results. Each dimension
comprises different number of items.

4.2 Research Design

The research study was carried out through development
and distribution of a questionnaire. The questionnaire
contained four sections. The first section of the
questionnaire included information regarding
respondent’s introduction and organizational profile. The
major organizational contextual factors which were
included were information about the organizational size,
location, sector, nature of operation and ISO-9000
certification status. The second and third section included
the information on the implementation of TQM and TM
practices. While the fourth section contained information
on the perceived organizational performance in 5D.

4.3 Research Survey

The research survey was conducted through selecting
a random sample of 320 organizations in different
provinces and cities of Pakistan. The survey was not
specific to single kind of industry or sector but was
spread across multiple industries and sectors including
private, public, government, production, R&D, service,
engineering, aerospace, defense, healthcare, textile,
chemical etc. A set of questionnaire, supplemented with

FIG. 1. RESEARCH FRAMEWORK
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cover letter and self-addressed, stamp attached,
envelope was mailed to management personnel who were
relevant and familiar with the field. The survey
participants were mainly from the operations departments
including manufacturing, production planning, quality
control, maintenance, human resource and sales and
marketing. The promptness on the response was also
alerted and requested through emails and telephone
calls. After discarding ten incomplete survey forms and
four for extreme outliers, the survey yielded 86 usable
responses, or a 26.9% effective response rate. Such
response rate is acceptable as greater than the suggested
cut off of 20% [46]. The received responses were then
categorized in percentages, in Table 1, according to type
of industry, type of operation, size, location (province)
and status of ISO-9001 certification.

Table 1 shows that the percentage response from
engineering and manufacturing industry is 24.4%, from
private sector is 52.3%, from large organizations is 47.7%,
and from Punjab province is 48.8%. It can also be noticed
that 73.9% of the respondent organizations are ISO-9001
certified.

5. RESULTS AND ANALYSIS

5.1 Descriptive Statistics

The received responses were statistically analyzed with
multiple techniques and graphs by use of Minitab software
and SPSS (Statistical Package for the Social Science). Table
2 depicts number of items for each dimension and shows
some descriptive statistics including mean, SEM
(Standard Error Mean), and SD (Standard Deviation). It

epyT % epyT % epyT %

yrtsudnI

gnirutcafunaM&.ggnE 4.42 lacituecamrahP 9.6 noitcurtsnoC&liviC 8.5

esnefeD&ecapsoreA 8.21 seagreveB&dooF 4.2 rewoP&saG,liO 4.2

erawtfoS&TI 8.21 lacimehC 4.2 ecivreS 9.31

elitxeT 2.8 erachtlaeH 9.6 rehtO 1.1

rotceS

tnemnrevoG 9.02 cilbuP 8.91

etavirP 3.25 tiforp-noN 0.7

noitarepOfoerutaN

noitcudorP 4.54 ecivreS 8.14 D&R 8.21

eziS

egraL 7.74 muideM 4.83 llamS 9.31

noitacoL

latipaC 4.42 dniS 1.51 natsihcolaB 3.2

bajnuP 8.84 K.P.K 4.9

)sraeY(tnemhsilbatsEfohtgneL

5< 0.7 51-11 9.02 05-62 8.91

01-6 4.01 52-61 3.32 05> 6.81

noitacifitreC1009-OSI

seY 9.07 oN 1.92

TABLE 1. PERCENTAGE OF RESPONSES AGAINST TYPE OF CONTEXTUAL FACTORS
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can be observed that the highest mean value is obtained

in case of leadership which is 3.99, and the lowest mean

value is for product technology which is 3.65. SEM and

SD values does not depict noticeable dispersion of data

and indicates uniformity of the sample.

5.2 Analysis of Variance

The difference of means of different organizational
contextual factors with respect to TQM, TM and OP are
observed through ANOVA (Analysis of Variances)
technique. Results pertaining to DoF (Degree of
Freedom), F statistic, coefficient of determination R-sq,
R-sq (adjusted) and observed p-value are presented in
Table 3.

No organizational contextual factor determined as
significant except ISO-9001 certification for TQM and type
of ‘sector’ for each construct. The significance of the
result pertaining to ISO-9001 certification and ‘sector’ on
TQM is also evident from Fig. 2. The mean scores of
TQM for ISO certified and private sector organizations
are higher than to its counterparts. It can be stated that

organizations employing ISO certifications are ahead in
TQM implementation to those of non-certified. The
finding showing the impact of ISO-9001 certification in
TQM program does also support the literature. Therefore,
organizations, in Pakistan too, are enjoying the benefit of
ISO-9001 for the better implementation of TQM. However,
the results did not show significant influence of ISO
certification on OP, as also observed by Aarts and Vos
[12]. TQM and TM practices, and the OP, have been
observed significantly better in private sector
organizations as compared to government or other sector
organizations. This finding also supports the general
perception of the working style of private and government
sectors in Pakistan.

5.3 Reliability and Validity

Reliability is referred as the ability of an instrument to
provide consistent results in repeated uses [47].
Cronbach’s alpha is a statistic that is used to test reliability
of questionnaire across various items [48]. The alpha
value ranges from 0-1 where the higher value depicts
higher level of internal consistency [49]. Value of 0.7 is a

snoisnemiD smetIfo.oN naeM naeMrorrEdradnatS noitaiveDdradnatS

pihsredaeL 6 49.3 8780.0 4418.0

gninnalPcigetartS 5 09.3 6470.0 5196.0

tnemeganaMssecorP 5 78.3 2180.0 3357.0

sucoFremotsuC 6 99.3 3460.0 4695.0

sucoFecrofkroW 6 46.3 9480.0 6787.0

tnemeganaMnoitamrofnI 5 58.3 2680.0 9897.0

ygolonhceTtcudorP 5 96.3 8390.0 2078.0

ygolonhceTssecorP 4 67.3 6090.0 1048.0

ytilauQtcudorP 5 19.3 6870.0 0927.0

noitcafsitaSremotsuC 4 58.3 5680.0 1208.0

ycneiciffElanoitarepO 5 18.3 0580.0 9787.0

ecnamrofrePeeyolpmE 5 08.3 9490.0 3088.0

stluseRssenisuB 4 07.3 9780.0 5518.0

TABLE 2. DESCRIPTIVE STATISTICS



Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
592

Impact of TQM and Technology Management on Organizational Performance

common benchmark and can be used to imply that the
items measure the same construct [50]. Table 3 depicts
that all values are achieved greater than 0.7 thus ensures
the consistency of items.

Validity identifies how well individual items measure the
same scale [11]. The items of main dimensions were mainly
derived from literature review and MBNQA criteria. The
content validity of the questionnaire was assured through
peer review and review feedback from the consultants
and professionals of the field. Construct validity is assured
by the application of factor analysis conducted separately
on each dimension of main constructs. It is determined
that the set of items in each factor are composing or
forming a single factor within that factor with Eigen value
greater than 1.

5.4 Factor Analysis

Factor analysis is conducted separately on each factor in
order to find that a factor can only be valid if all the items
of that factor form a single variable with Eigen value greater

srotcaFlautxetnoC FoD F S qs-R )detsujda(qs-R eulav-p

rotceS
MQT

3

01.3 3436.0 81.01 98.6 *130.0

MT 19.3 5887.0 15.21 13.9 *210.0

PO 63.3 0096.0 59.01 96.7 *320.0

noitarepOfoerutaN

MQT

2

05.0 3366.0 87.1 00.0 686.0

MT 46.0 3338.0 72.2 00.0 495.0

PO 06.0 3327.0 51.2 00.0 716.0

noitacoL

MQT

4

43.0 7766.0 76.1 00.0 748.0

MT 34.0 4938.0 60.2 00.0 987.0

PO 28.0 2127.0 88.3 00.0 715.0

tnemhsilbatsEfohtgneL

MQT

5

32.1 9256.0 41.7 43.1 303.0

MT 61.1 2428.0 57.6 29.0 733.0

PO 73.1 5017.0 88.7 31.2 542.0

eziS

MQT

2

87.0 6166.0 66.4 00.0 665.0

MT 20.1 4728.0 20.6 41.0 904.0

PO 95.1 0607.0 40.9 53.3 271.0

noitacifitreC1009-OSI

MQT

1

40.4 9546.0 95.4 64.3 *840.0

MT 35.2 6028.0 39.2 77.1 511.0

PO 82.2 8217.0 56.2 94.1 431.0

68=n,50.0<ptatnacifingiS*

TABLE 3. RESULTS OF ANOVA

FIG. 2. MAIN EFFECT PLOT FOR TQM WITH RESPECT TO
‘SECTOR TYPE’ AND ‘ISO CERTIFICATION’
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than 1 [51]. The corresponding ‘Eigen values’ and ‘% of
variation’ are measured and presented in Table 4. All Eigen
values are observed greater than 1, while ‘% of variance’
for each factor is observed satisfactory except for
‘customer focus’ which is less than 50% in this case.
However the corresponding Cronbach’s alpha and Eigen
values are acceptable All KMO (Kaiser-Meyer-Oklin)
values observed greater than 0.7 for each factor which
describes that sampling adequacy is good. KMO value
greater than 0.5 has been recommended as acceptable
[52]. Chi-square (2) values, as calculated from SPSS,
attest the significance to achieve Bartlett’s test of
sphericity in the study.

6. RELATIONSHIP OF TQM, TM AND OP

6.1 Correlation Plot

The important aspect of the analysis was to determine
the relationship of the dependant (OP) and independent
variables (TQM and TM). All correlation values of the
dimensions of main constructs were observed significant.
Fig. 3 is a correlation plot  that indicates positive trend of

mean values of OP with increase in mean values of TQM
and TM.

6.2 Regression Analysis

Regression Analysis generates an equation to describe
the statistical relationship between one or more predictors
and the response variable and to predict new
observations. Regression results indicate the direction,
size, and statistical significance of the relationship
between a predictor and response. Linear regression is
observed as a composite relationship among the three
variables of the study.

Linear regression analysis of individual dimensions of
TQM and TM is performed and it is determined that
relationship of both independent variables is significant
(p-values) with dependant variable (OP). However,
relationship of two individual TQM dimensions; ‘strategic
planning’ and ‘information management’, is insignificant
while it is negative in case of ‘information management’.
Table 5 shows regression statistics of the individual
dimensions of TQM, TM and of the composite model of
both with OP.

snoisnemiD OMK 2 ahplAs'hcabnorhC seulaVnegiE )%(ecnairaV

pihsredaeL 818.0 826.983 19.0 616.4 39.56

gninnalPcigetartS 938.0 010.612 58.0 275.3 35.95

tnemeganaMssecorP 138.0 230.542 78.0 237.3 91.26

sucoFremotsuC 477.0 462.502 18.0 783.3 83.84

sucoFecrofkroW 588.0 995.192 88.0 402.4 50.06

tnemeganaMnoitamrofnI 568.0 643.462 09.0 526.3 15.27

ygolonhceTtcudorP 578.0 115.182 38.0 037.3 16.47

ygolonhceTssecorP 428.0 429.481 88.0 199.2 87.47

ytilauQtcudorP 148.0 394.512 78.0 093.3 18.76

noitcafsitaSremotsuC 048.0 520.712 09.0 821.3 02.87

ycneiciffElanoitarepO 868.0 960.922 98.0 105.3 30.07

ecnamrofrePeeyolpmE 448.0 786.033 29.0 248.3 38.67

stluseRssenisuB 008.0 167.481 88.0 059.2 67.37

TABLE 4. RELIABILITY, CONSTRUCT VALIDITY AND FACTOR ANALYSIS RESULTS



Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
594

Impact of TQM and Technology Management on Organizational Performance

6.3 Discussion

Important results and findings as observed through
statistical analysis are discussed below;

(i) ISO certification is observed as contributing
element for achieving higher TQM practices.
Organizations that had attained ISO certification
showed statistically significantly better results

for TQM performance; however, its significance

is not observed for OP and TM performance.

(ii) Organizations belonging to private sector are

excelling in terms of better performance in OP,

TQM and TM. The study supports the general

perception about the outstanding pace and

performance trend of private business units in

comparison to public or government sector.

(iii) No other contextual factor, for example size,

location of the organization accounted for

significant impact on any of the three variables.

(iv) Reliability and validity results found above

acceptable benchmarks though ‘% of variance’

for ‘customer focus’ dimension is below 50%.
Similarly, values of KMO measure of sampling

adequacy suggested good count of sample data.

snoisnemiD dezidradnatsnU
stneiciffeoC

dezidradnatS
stneiciffeoC t tnacifingiS R R.jdA F seulav-p

MQT 898.0 297.0 340.55 000.0

)tnatsnoC( 000.0 252.0 100. 999.0

pihsredaeL 862.0 601.0 222.0 525.2 410.0

gninnalPcigetartS 330.0 490.0 230.0 153. 727.0

tnemeganaMssecorP 981.0 960.0 512.0 457.2 700.0

sucoFremotsuC 633.0 790.0 963.0 944.3 100.0

sucoFecrofkroW 562.0 101.0 872.0 216.2 110.0

tnemeganaMnoitamrofnI 990.0- 901.0 011.0- 909.- 663.0

tnemeganaMygolonhceT 988.0 687.0 142.751 000.0

)tnatsnoC( 979.0 761.0 178.5 000.0

ygolonhceTtcudorP 505.0 580.0 216.0 819.5 000.0

ygolonhceTssecorP 952.0 880.0 303.0 829.2 400.0

ledoM

)tnatsnoC( 703.0 591.0 375.1 021.0 419.0 238.0 236.112 000.0

MQT 105.0 990.0 954.0 440.5 000.0

MT 224.0 970.0 684.0 743.5 000.0

PO:elbairaVtnadnepeD

FIG. 3. CORRELATION PLOT OF ‘OP’ WITH TQM AND TM

TABLE 5. REGRESSION STATISTICS



Impact of TQM and Technology Management on Organizational Performance

Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
595

(v) There is positive and strong relationship

observed between OP, TQM and TM through
correlation plots and regression statistics.

(vi) Regression results (Table 5) shows that TQM,

TM and OP are strongly associated and their

combined link as a regression model predicts a

good fit against observed statistics (R, adjusted

R-square, F and P-values). The regression
statistics for individual TQM and TM dimensions

have been separately calculated which also show

that both TQM and TM predict good regression

model fit for OP. However, there is insignificant

representation of two individual TQM

dimensions, including ‘strategic planning’ and
‘information management’ with Sig. values as

0.727 and 0.366 respectively.

7. CONCLUSIONS

The quality management field has been extended as TQM
and various studies revealed the importance of TQM for
the success of the organizations. The main elements of
TQM are continual improvement, employee involvement,
leadership and customer satisfaction. Studies have been
carried out to find the relationship of organizational
contextual factors including ISO-9001 certification on
TQM and OP. Product, customer, employee, financial and
market results are indicators for OP. However, the
organizations have to cope with the global pace of
technology advancement. Therefore, MT particularly in
product and process concerns has become vital to attain
competitive performance.

This paper presented the results of research survey of 86
organizations, in Pakistan, of varied contextual factors
and showed ISO-9001 is important in case of TQM
implementation. However, its direct impact on OP is not

observed significant. The results showed that
organizations from private sector are significantly better
in implementing TQM and TM practices and in OP in
comparison to organizations from government and public
sector. These results also support the general perception
about the comparatively less performance and TQM
approach of government and public sectors in Pakistan.
The results showed that there is a positive association
between TQM and TM practices and OP. The linear
regression analysis predicted good model fits for TQM
and TM, both as combined or separate, with OP.

The study exhibits important contribution to research
literature since it draws attention to the integration of
both management and technological aspects and attempts
to explore and determines their impact on OP. The focused
aspects and results of the study can augment management
practitioners and academicians to explore and gain future
course of implementation strategy in challenging business
environment.

ACKNOWLEDGMENTS

Authors are extremely thankful to all who objectively
reviewed and contributed to complete this research work.
Authors also pay special gratitude to Dr. Asim Nisar,
Centre of Excellence in Sciences & Applied Technologies,
Islamabad, Pakistan, for providing valuable feedback and
motivation for the study.

REFERENCES

[1] Benner, M.J., and Tushman, M.L., “Exploitation,
Exploration, and Process Management: The
Productivity Dilemma Revisited”, Academy of
Management Review, Volume 28, No. 2, pp. 238-256,
New York NY, USA, 2003.

[2] Sebastianelli, R., and Tamimi, N., “Understanding the
Obstacles to TQM Success”, Quality Management
Journal, Volume 10, pp. 45-56, Milwaukee WI, USA,
2003.



Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
596

Impact of TQM and Technology Management on Organizational Performance

[3] Zakuan, N.M., Yusof, S.M., Laosirihongthong, T., and
Shaharoun, A.M., “Proposed Relationship of TQM and
Organizational Performance using Structured Equation
Modeling”, Total Quality Management & Business
Excellence, Volume 21, No. 2, pp. 185-203, Oxon, UK,
February, 2010.

[4] Sila, I., “Examining the Effects of Contextual Factors
on TQM and Performance through the Lens of
Organizational Theories: An Empirical Study”, Journal
of Operations Management, Volume 25, pp. 83–109,
Amsterdam, Netherlands, 2007.

[5] Curry, A., and Kadasah, N., “Focusing on Key Elements
of TQM–Evaluation for Sustainability”, The TQM
Magazine, Volume 14, pp. 207–216, West Yorkshire,
UK, 2002.

[6] Hussien, A.A., “The Implementation of Total Quality
Management (TQM) on the Higher Educational Sector
in Jordan”, International Journal of Industrial Marketing,
Volume 1, No. 1, Las Vegas NV, USA, 2011.

[7] Cooper, J.R., “A Multidimensional Approach to the
Adoption of Innovation”, Management Decision,
Volume 38, pp. 493–502, West Yorkshire, UK, 1998.

[8] Barros, S., Sampaio, P., and Saraiva, P., “The Relationship
between Quality Approaches and their Impact on
Portuguese Companies´ Quality Performance”,
International Conference on Industrial Engineering and
Operations Management, Bali, Indonesia, 2014.

[9] Prajogo, D. I., and Sohal, A.S., “The Relationship between
TQM Practices, Quality Performance, and Innovation
Performance”, International Journal of Quality &
Reliability Management, Volume 20, No. 8,
pp. 901–918, West Yorkshire, UK, 2003.

[10] Prajogo, D.I., and Sohal, A.S., “The Integration of TQM
and Technology/R&D Management in determining
Quality and Innovation Performance”, Omega - The
International Journal of Management Science,
Volume 34, pp. 296–312, Oxford, UK, 2006.

[11] Taylor, W.A., and Wright, G.H., “A Longitudinal Study
of TQM Implementation: Factors Influencing Success
and Failure”, Omega - The International Journal of
Management Science, Volume 31, pp. 97-111, Oxford,
UK, 2003.

[12] Aarts, F., and Vos, E., “The Impact of ISO Registration
on New Zealand Firms’ Performance: A Financial
Perspective”, The TQM Magazine, Volume13,
pp. 180-91, West Yorkshire, UK, 2001

[13] Kartha, C.P., “A Comparison of ISO 9000: 2000 Quality
System Standards, QS9000, ISO/TS 16949 and Baldrige
Criteria”, The TQM Magazine, Volume 16,
pp. 331-340, West Yorkshire, UK, 2004.

[14] Temtime, Z., and Solomon, G. H., “Total Quality
Management and the Planning Behavior of SMEs in
Developing Economies”, The TQM Magazine,
Volume 14, pp. 181-191, West Yorkshire, UK, 2002.

[15] Awan, M.U., “TQM - Customer Satisfaction Relationship
in Pharmaceutical Distribution Centers.
Journal of Quality and Technology Management,
Volume 9, pp. 171–192, Lahore, Pakistan, 2013.

[16] Stevenson, W.J., “Operations Management”, 9th
Edition, McGraw-Hill, New York NY, USA, 2007.

[17] Veeraphat, K., Rakkarna, S.,  Chauma, S. and Timyaingam,
S., “Implementation of Self Assessment Evaluation for
Total Quality Management: A Case Study of Retail
Sectors”, Procedia - Social and Behavioral Sciences,
Volume 88, pp. 73 – 80, Amsterdam, Netherlands, 2013.

[18] Khan, N., and Khan, M., “Technology - The Backbone
of a Sustainable Growth (SG) & Competitive Integral
System Model (CISM)”, Life Science Journal, 
Volume 10, No. 2, pp. 540-547, New York NY, USA,
2013.

[19] Janpen, P., Palaprom, K., and Horadal, P., “An
Application of Total Quality Management for Thai
Communities Knowledge Management Systems,”
International Journal of The Computer, The Internet
and Management, Volume 13, pp. 16–1, Bangkok,
Thailand, 2005.

[20] Sila, I., and Ebrahimpour, M., “Examination and
Comparison of the Critical Factors of Total Quality
Management (TQM) across Countries,” International
Journal of Production Research, Volume 41, No. 2,
pp. 235–268, Oxon, UK, 2003.

[21] Sun, H., and Cheng, T.K., “Comparing Reasons, Practices
and Effects of ISO 9000 Certification and TQM
implementation in Norwegian SMEs and Large Firms”,
International Small Business Journal, Volume 20, No. 4,
pp. 421–442, London, UK, 2002.



Impact of TQM and Technology Management on Organizational Performance

Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
597

[22] Lee, S.M., Rho, B.H., and Lee, S.G., “Impact of Malcolm
Baldrige National Quality Award Criteria on
Organizational Quality Performance,” International
Journal of Production Research, Volume 41, No. 9,
pp. 2003–2020, Oxon, UK, 2003.

[23] Israr, M., and Gangele, A., “A Comparative Analysis
between Small and Medium Scale Manufacturing Company
through Total Quality Management Techniques”,
International Conference on Industrial Engineering and
Operations Management, Bali, Indonesia, 2014.

[24] Arumugam, V., Chang, H.W., Ooi, K.B., and Teh, P.L.,
“Self-Assessment of TQM Practices: A Case Analysis,”
The TQM Journal, Volume 21, No. 1, pp. 46–58, West
Yorkshire, UK, 2009.

[25] Ioncica, M., Negoita, I. M., Petrescu, E. C., and Ioncica,
D., “Using the European Model of Total Quality
Management to Assess the Performance of
Organizations. Case Study on Educational
Services”, Amfiteatru Economic, Volume 11, No. 26,
pp. 402-411, Bucuresti, Romania, 2009.

[26] Burgelman, R.A., Christensen, C.M. and Wheelwright,
S.C., “Strategic Management of Technology and
Innovation”, McGraw-Hill Irwin, Boston MA, USA,
2003.

[27] Percival, J., and Cozzarin, B., “Selecting Manufacturing
Business Practices for Maximum Competitive
Advantage”, Journal of Manufacturing Technology
Management, Volume 21, No. 1, pp. 100-121,
West Yorkshire, UK, 2007.

[28] NRC/National Research Council, “Management of
Technology: The Hidden Competitive Advantage”,
National Academy Press, Washington DC, USA, 1987.

[29] Saberi, S., and Yusuff, R.M., “Advanced Manufacturing
Technology Implementation Performance: towards a
Strategic Framework”, International Conference on
Industrial Engineering and Operations Management,
Kuala Lumpur, Malaysia, 2011.

[30] Chumaidiyah, E., “The Technology, Technical Skill, and
R&D Capability in increasing to the Competitive
Advantage in Indonesia Telecommunication Service
Companies”, International Conference on Industrial
Engineering and Operations Management, Istanbul,
Turkey, 2012.

[31] Khalil, T., “Management of Technology: The Key to
Competitiveness and Wealth Creation”, McGraw-Hill
Science, Engineering & Mathematics, New York, USA,
2000.

[32] Gregory N.S., and Mohan V.T., “External Technology
Integration in Product and Process Development”,
International Journal of Operations & Production
Management, Volume 24, No. 7, pp. 642 – 665,
West Yorkshire, UK, 2004.

[33] Tasleem, M., Khan, N., and Masood, S.A., “Integrated
Role of TQM and Technology Management in
Organizational Sustainability”, International Conference
on Industrial Engineering and Operations Management,
Dubai, UAE, 2015.

[34] Pycraft, M., Singh, H. and Phihlela, K., “Operations
Management”, South African Edition. Pearson
Education, Cape Town, South Africa, 2000.

[35] Cetindamar, D., Phaal, R., and Probert, D.,
“Understanding Technology Management as a Dynamic
Capability: A Framework for Technology Management
Activities”, Technovation, Volume 29, No. 4,
pp. 237-246, Amsterdam, Netherlands, 2009.

[36] Kim, D.Y., and Hwang, Y.H., “Self-Certification
Framework for Technological Innovation: A Case Study”,
International Journal of Quality & Reliability
Management, Volume 31, No. 7, pp. 751-763,
West Yorkshire, UK, 2014.

[37] Becker, S.O., and Egger, P.H., “Endogenous Product
versus Process Innovation and a Firm’s Propensity to
Export”, Empirical Economics, Volume 44, No. 1,
pp. 329-354, Heidelberg, Germany, 2013.

[38] Nair, G.K., “Influence of Information Technology on
Financial & Non-Financial Performance of an
Organization: An Empirical Study”, International Journal
of Management, IT and Engineering, Volume 4, No. 1,
pp. 470-492, Houston TX, USA, 2014.

[39] Guler, I.M., Guillen, J. and MacPherson., “Global
Competition, Institutions, and the Diffusion of
Organizational Practices: the International Spread of
the ISO 9000 Quality Certificates”,  Administrative
Science Quarterly, Volume 47, pp. 207–232, Thousand
Oaks CA, USA, 2002.



Mehran University Research Journal of Engineering & Technology, Volume 35, No. 4, October, 2016 [p-ISSN: 0254-7821, e-ISSN: 2413-7219]
598

Impact of TQM and Technology Management on Organizational Performance

[40] Benner, M.J., and Veloso, F.M., “ ISO 9000 Practices
and Financial Performance: A Technology Coherence
Perspective”, Journal of Operations Management,
Volume 26, pp. 611-629, Amsterdam, Netherlands, 2008.

[41] Corbett, C.J., Montes-Sancho, M.J., and Kirsch, D.A.,
“The Financial Impact of ISO 9000 Certification in the
United States: An Empirical Analysis”, Management
Science, Volume 51, No. 7, pp. 1046-1059, Catonsville
MD, USA, 2005.

[42] Arauz, R., and Suzuki, H., “ISO 9000 Performance in
Japanese Industries”, Total Quality Management &
Business Excellence, Volume 1, pp. 3-33, Oxon, UK,
2004.

[43] Mangula, M.S., and Karugira, D., “Effect of Quality
Management Systems (ISO 9001) Certification on
Organizational Performance in Tanzania: A Case of
Manufacturing Industries in Morogoro”, International
Journal of Technology Enhancements and Emerging
Engineering Research, Volume 1, No. 1, pp. 14-19, India,
2013.

[44] Brah, S.A., and Lim, H.Y., “The Effects of Technology
and TQM on the Performance of Logistics Companies,”
International journal of Physical Distribution and
Logistics Management, Volume 36, No. 3,
pp. 192–209, Yorkshire, UK, 2006.

[45] Perera, H.S.C., and Kuruppuarachchi, D., “Impact of
TQM and Technology management on Operations
Performance,” IUP Journal of Operations Management,
Volume 9, No. 3, pp. 23–47, Hyderabad, India, 2010.

[46] Ojha, D., and Gokhale, R.A., “Logistical Business
Continuity Planning-Scale Development and Validation”,
The International Journal of Logistics Management,
Volume 20, No. 3, pp. 342-359, West Yorkshire, UK,
2012.

[47] Rahman, S.A., “A Comparative Study of TQM Practice
and Organizational Performance of SMEs with and
without ISO 9000 Certification”, International Journal
of Quality & Reliability Management, Volume 18,
pp. 35–49, West Yorkshire, UK, 2001.

[48] Cortina., J. M., “What is Coefficient Alpha? An
Examination of Theory and Applications”, Journal of
Applied Psychology, Volume 78, pp. 98-104, Washington
DC, USA, 1993.

[49] Cronbach, L.J., “Coefficient Alpha and the Internal
Structure of Test”, Psychometrika, Volume 16, No. 3,
pp. 297-300, New York NY, USA, 1951.

[50] Nunnally, J.C, and Bernstein, I.H., “Psychometric
Theory”, McGraw-Hill, New York NY, USA, 1994.

[51] Kuo, T., Chang, T.J., Hung, K., and Lin, M., “Employees’
Perspective on the Effectiveness of ISO 9000
Certification: A Total Quality Management Framework”,
Total Quality Management & Business Excellence,
Volume 20, No. 12, pp. 1321-1335, Oxon, UK, 2009.

[52] Trivellas, P., and Santouridis, I., “TQM and Innovation
Performance in Manufacturing SMEs: The Mediating
Effect of Job Satisfaction,” IEEE International
Conference on Industrial Engineering and Engineering
Management, Hong Kong, 2009.


