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Abstract

Nowadays, with the presence of technology in th@dmulife, organizational levels have received a
lot of changes which affected the operational aspend the organizational structures from
traditional to modern. Therefore, this study inigeted the role of technology management to
predict operational performance as the most impbgaurces for gaining competitive advantages.
It aimed to identify the indicators and investigtte relationship between technology management
and operational performance. Two researcher-maéstignnaires were used in order to assess
operational performance and technology manageni@éese questionnaires have been allocated to
the experts of the company which produces utildg gneters. Data analysis was performed using
Pearson correlation and One Sample T-Test withAthes software. The research findings showed
that technology management has the power to priadtabperating performance of the company. It
means the improvement in technology managements léadbetter and higher operational
performance.
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1. Introduction

Technology has become a leading factor in compatitietween companies and their origin
countries. Technology management is the abilityrémte a mutual understanding between business
and technology, identify the constraints of thatstgic planning process and the use of technology
as a part of the strategic planning process ottdmpany [1]. Therefore, technology management
can be considered as part of strategic managen@g¢ie¢hnology management is, in fact, the
management of a system that enables the creatiqnjs#tion, and use of technology and includes
the responsibility that sets these activities i lihes to serve for the human being and meets the
needs of the customer. Research, invention andlaj@went are the most basic components of
technology creation and the advent of technologmd@ancement, but there is also a more
important component in the path of wealth genenatidich is just use or commercialization of
technology. In other words, the benefits of techggl are realized when customer reaches its
results.A customer can be a person, a company g@owernment entity, such as defense
organizations. An invention laid down on the shdities not generate wealth, and the idea that
appears and does not be used has no financiahsetwen if it is registered as an invention. A
technology generates wealth when it can eitherrbdetl or used to achieve the strategic or
operational goals of an organization. Technologynaggment integrates engineering, science and
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management principles into the planning, develogmand implementation of technological
capabilities in order to achieve the strategic amkrational goals of the organization [3].
Technology management affects many of the functicoenponents of the organization such as
research and development, design, production, ragkdinance, personnel, and information. Its
scope includes both strategic and operational $sefithe organization [4]. Operational dimensions
deal with everyday activities of the organizatiohoday, companies try to measure their
performance and compare it with their competitorgider to take appropriate action to achieve a
level of performance that can keep them in the etafk]. Basically, the evaluation has a direct
relationship with the target performance. An evatiaof the organization's performance means
measuring the extent to which the organizationat as achieved its predetermined goals in its
program. The results of the evaluation of theirfqrenance are not intended, but rather they are
tools that are used to predict future plans, ad a®lto improve the strengths and resolve the
weaknesses of that unit. The performance apprsysa¢m of an organization is considered as the
main mechanism for clarifying the set of tools amganizational communications in line with the
implementation of strategies. In the current mansaye theories, targeting and evaluating
organizational performance play a key role whichexpressed in the form of phrases such as
"whatever has been done will be measured" [6]. Gmnthe problems of companies in developing
countries is the lack of effective technology anmkrational planning that the most important of
which is the lack of technology management or tesirdd use of operational performance in the
organization. Once the technology management aretatpnal performance tailored to the
industry are directed, they can contribute to ilmproompetitive position of the company and lead
the organization in line with its capabilities andpabilities, and enhance the abilities of the
company and optimal use of resources. The purpiobesostudy was to investigate the relationship
between technology management of the company andgkrational performance improvement.
Given that researches indicate the importance imigugchnology in organizational performance,
however the issue of how technology can overshadosv operational performance is not
investigated. On the other hand, managers areesttst in measuring the position of technology
management in the field of human resource manager@ensidering the importance of the issue,
various methods for assessing the performancegainirations have been presented which can be
referred to in the Pyramid of Performance Evaluafif]. Managers use a variety of criteria such as
innovation, efficiency, productivity and quality iarder to evaluate the performance of their
organizations, and technology is a key factor foormmic growth, and competition between
organizations is based on technology, as well asntdogy management and its linkage with
operational performance such as necessities tgahmations need in the world of competition and
ultimately lead to effectiveness, efficiency, protiuty, and responsiveness to the needs of the
organization. Some researchers have been carrieoh dhis field including Farsijani and Samiei
Neiestani [8] that examines the role of integratibetween total quality management and
technology management in determining the performarfiquality and innovation. Total innovation
management has positive and significant effectalbthree functional variables; that are quality
performance, process innovation, and innovatiofopsance. Ghanbarinejad Esphaghan Sari and
Mohammadi Almani [9] who examined the impact ofhteslogy management and research and
development (R&D) on the organization performantderms of innovation and quality showed
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that technology management and R&D (Total Innovatiddanagement) have the power of
prediction for qualitative performances of orgatima but their prediction power for innovation
performances of organization is higher. The mogiartant conclusion of this research is that the
use of technology management and R&D leads to tbegtion of quality functions and, more
importantly, the strengthening of innovation fupoS in organizations. Shojaafarian and
Mahmodpour [4] who investigated the impact of tewlbgy management and human capital on
organization performance stated that the role dirtelogy management in R&D is proposed on the
performance of the organization and in order toveanhuman resources to human capital and in
the fields of quality and innovation as the mostpariant resources for gaining competitive
advantage for organizations. Tabatabaiyan[10] alsmwved that technology management has the
predictive power for qualitative functions of thganization in examining the impact of technology
management on the performance of the organizatiorerms of innovation and quality, but its
predictive power is higher for innovation performmarof the organization. Most importantly, the
use of technology management causes to improveguakty performance and, more importantly,
enhance the innovation performance in organizati@nsther research by Prajogo and Sohal [11]
entitled the integration of TQM and technology/R&Danagement in determining quality and
innovation performance revealed that technology agament and R&D management have a
significant relationship with quality performandayt the intensity of the relationships that have
with innovation performance is greater. It can benfed out to other results from the Prajogo and
Sohal's research that there is a positive coraatbetween total quality management and
technology management/R&D. In addition, their reseahowed that total quality management has
the power of predicting quality performance, but significant relationship was found with
innovation performance. Also, Prajogo et al [12]teir research entitled impact of value chain
activities on quality and innovation concluded tiR&D management has a positive impact on
product innovation. Considering the importancehsf tact that technology management is one of
the most important sources for achieving a higbeell of organizational performance, this question
is proposed whether technology management willcatee operational performance of industrial
manufacturing companies.

2. Theoretical Foundations

There has been an intensive competition in thel fadl production and supply of services by the
increasing trend of industrial, economic and tetbgioal development and the elimination of
geographical boundaries, and technology growthbleasme one of the strategic goals of managers
in organizations [13]. On the other hand, the ogpamal performance brings with itself the growth
and continuation of the activity of companies and effective in advancing the goals and actigitie
of the organization to achieve the desired desoript

2.1 The Concept of Technology Management and QpeeatPerformance

There is no definite definition of technology maeagent since the mid-eighteenth century, given
that much writing was written about the interdisicigry expertise of technology management in
this century. The definition that is used so mushhat management technology is a process that
involves planning, guiding, controlling, and coorating the creation and implementation of
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technological capabilities in order to shape andope the strategic and operational goals of an
organization. Operational (executive-tactical) @pens are also functional that provide details of
how to implement strategic functions, in other vgrexecutive functions are short-term decisions
that are taken to best utilize existing resourcigls kespect to environmental changes [5].

2.2 ldentification of Technology Management andr@penal Performance Indicators

2.2.1 Technology Management Indicators

1. Identification: It includes the development and progression oframess of all technologies that
are important or will be important for businesseritfication can be performed by searching for
information, needs assessment of applicant unieduating the environment for new technologies,
receiving research topics through universities mmolwledge-based companies, information from
foreign technology, and referral suggestions fromgarticipation system of the company.

2. Evaluation and selection: Selection is a decision-making process and corssiadevant issues
that need to be evaluated effectively or have dgpa€ assessment. The selection of technology
involves a set of activities in which the identifitechnologies within or outside the organization
are examined and analyzed for the present andefidacording to different indicators and the
choice of appropriate technologies is done.

3. Acquisition /Absorption: The process of acquisition and absorption of teldgy embraces all
areas of technology from the production of knowke@md design to construction, operation and
even repair and maintenance. Acquisition means aawmpany gets valuable technologies for
business. Absorption is decision-making about byyao-operating and manufacturing technology
[14].

4. Operation: The exploitation process refers to the making padir to the achievement of the
interests of technology; operation can be defingdthie use of new technology or scientific
development in order to improve the performancprofiucts, services or manufacturing processes.
5. Protection: Technology management is obligated to protectkihewledge and experiences
(skill) inherent in products and production and ofanturing systems in order to maintain its
competitive advantage and its technological caftgbilProtection of technology involves
identification and protection of the commercial iness benefits of the organization that lies in the
technology. It may be that the knowledge which ghaduct provides will be protected because of
the heavy capital used to make that product. Theteption of technology is tied to other
technological management tasks and is somewhateadifie throughout activities of identification,
selection, acquisition, and operation of technology

6. Learning: Learning is a dynamic concept and individual, argational or national process that
helps individuals and organizations perform tasisier and better and identifies new opportunities.
The learning process occurs at all levels of thi@onal economy from the individual level to the
level of companies, industries, sectors or govenrnirfiet].
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Figurel The chart of technology management indicators

2.2.20perational Performance Indicatc

1. Innovation: Innovation is the transformation of the idea intoagplied program, product, ne
service,process or improvement of a presentation and nesvatipn[15]. Innovation consis of

three components of innovation in product and serninnovation in the process, and innovatio
the organization.

- Innovation in product and service: Innovation is the implementation of a new product

service and completely improved in busir practicesprganization or external relatio[16].

- Innovation in Process: Innovation is the concept of introducing a new psscinto the mark
through making new applications in the creatiom@mnmercialization of the produ[16].

- Innovation in the organization: Innovation which is considered as the idea, bemaajoproach
strategy, policy, and new programs that are acdepte the organization is referred t
organizational innovation [17].

2. Quality: Quality literally means "of what kind" a it has different meanings in the absolute

relative sense; quality in the absolute sense irggshthat are complete and without additic
expense, and its two aspects are scarce and expegsality is admired by many people, but 1
have it [18].Quality involves eight components including managetrand leadership contributi
in quality improvementgustomer foct, identification and training of employees in makingglity,

empowerment of staff and teamwork to improve qy, measurement and dysis of quality, the
process managemeatd relationship with the suppl, and continuous improveme
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- Contribution management and leadership in quality improvement: Management and
leadership play a role in enhancing, improving gmdmoting quality, and their support and
participation cause to improve quality.

- Customer focus: It refers that quality is important for the cusemand it must be used to meet
the needs of both domestic and foreign customedfs flso, it must be used to identify employees
for participation and quality improvement. Intendaarpose of customer is not just buyers, but it
includes all internal staff too. The degree of confity of the manufactured goods or the provided
services with the customer need indicates quahty & has a significant role in increase of the
customers in view of the complaint of customers.

- Identification and training of employees in making quality: Holding training courses is
essential for the identification and training of @ayees and the promotion of organizational
quality.

- Empowerment of staff and teamwork to improve quality. Use of encouragement of group
performance and teamwork presentation is very gffem order to empower employees.

- Measurement and analysis of quality: The analyzed information is available to the depants

in order to measure the quality [19], as well dsrimation is obtained from domestic and foreign
customers and manufacturers, and then analyzetharsize of quality is measured.

- Process management: Process management can be controlled using carfttbe placement of
charts and quality control tools.

- Relationship with the supplier: Maintaining relationships and cooperation with @igys leads

to good communication and quality improvement [19].

- Continuous improvement: The attention of organization personals to thepproconduct of
activities and continuous monitoring of processesl|to continuous improvement [19].

3. Productivity: A mental attitude - an approach that seeks toimootsly improve what is being
called productivity. Productivity involves four c@onents including improvement and increase of
sales revenue (output), increase of output per afmtroduction cost (output), the optimal use of
workforce (input), and the optimal use of capital.

- Improvement and increase of sales revenue (output): The measurement of customer
satisfaction, the customer appreciation ratio ahd tevel of customer loyalty show the
improvement and increase in sales revenue (output).

- Increase of output per unit of production cost (output): Inventory turnover rate, internal defect
rate, return or customer rejection, rework levelastes, and timely delivery commitment indicate
an increase in output per production cost unit.

- Optimal use of workforce (input): With regard to workforce productivity, employee
participation rates in group activities and in fystem of recommendations, hours of education and
training costs are considered on the total incohtbeoptimal use of workforce.

- Optimal use of capital: The optimal use of capital is measured by considethe share of
research and development costs and the optimalfisggce, equipment and machinery.

4. Performance: This represents the concept of how well an orgdium uses its resources to
produce its best performance at some point in tiPerformance includes a component of
inputs/enter data.
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- Inputs/enter data: The cost of raw materials, the cost of wareworking, the cost c
transportation, the cost of maintenance and stomage the cost of consumed energy indicate
amount of inputs or enter datkf].

Inputs/enter data

performanc
e

Outpot/yield

Improvement and increase of
sales revenue (output)

Increase of output per unit of
production cost (output)

productivity

Optimal use of workforce
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Management and leadership
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Measurement and analysis of
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m Innovation in the process
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Figure2 The chart of operational performance indicators
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3. Research Method

The present research is a survey and applied sAlgy.it is considered as a field study according
to the content of the subject. The study populatmmsisted of 30 experts and managers in different
departments including administrative, human ressjrcengineering and finance of the
manufacturing company which produces utility gaserse Then, they were evaluated by interviews
and questionnaires. In this research, interview asel of three researcher-made questionnaires
including technology management, strategic manageared operational performances were used.
The related questionnaires were distributed andraatated in the manufacturer company of utility
gas meters and then a discussion of assessmeatiable impacts was conducted. In this research,
the coefficient Cornbrash’s alpha for questionrsire 0.853, which is a high and acceptable
coefficient; therefore, its reliability is confirrde Content validity was used to determine the
validity of the questionnaires. In this regard, @esfionnaire was evaluated by professors and
researcher and related supervisor professor andlitity was confirmed.

4. Resear ch Results

4.1 Determining this Assumption that Data is Norimathe Kolmogorov—Smirnov Test (ks)
Parametric statistics requires presumptions abwoeitpbpulation from which sampling has been
sampled. As the most important presumption in themetric statistics, it is assumed that the
distribution of the population is normal, but norgraetric statistics do not require any assumptions
about distribution. The parametric statistics teghes are strongly influenced by the measurement
scale of variables and the statistical distributadnpopulation. If the variables are nominal and
sequential, nonparametric methods should be uk#te Variables are of a distant and relative type
and the statistical distribution of the populatismormal, parametric methods are used; otherwise,
nonparametric methods are used. To investigatadheality of components of pattern dimensions,
Kolmogorov-Smirnov test was used. In all tests,dfatistical hypothesesare as follows:

The data of related variable have a normal distiou HO

The data of related variable don’'t have a normstrithution: H1

The final result of this test shows that there moamal distribution for variables. If the signdicce
level is greater than 0.05, the zero assumptiaoigirmed and the data has normal distribution,
otherwise the zero assumption is rejected andidtelaition of the data is abnormal.

Tablel. The result of normality test of variables
Confirmation of

Variable Significant level Error value . Conclusion
assumption
Operational performance 0.966 0.05 HO Normal
Innovation 0.569 0.05 HO Normal
Quality 0.730 0.05 HO Normal
Operation 0.576 0.05 HO Normal
Performance 0.234 0.05 HO Normal
Technology management 0.940 0.05 HO Normal

76



Journal of Modern Processes in Manufacturing awmdiation, Vol. 6, No. 4, Autumn 2017

According to the results of Table (4-5), the sigmaint level for all variables is greater than th@e
value of 0.05; As a result, the data have nornmsdtiution and parametric tests can be used.

4.2. Examining Demographic Variables

Frequency distribution of respondents’ gender \Wwasthe most frequency percentage of gender is
related to men who were 19 persons (63%) and wowere 11 persons (37%). Frequency
distribution regarding the level of education okpendents was 17 respondents (57%) had
university degree and 9 persons (30%) of them hadterls degree and 4 persons (13%) had
vocational school. Regarding the work experienceespondents, 13 respondents (43%) had work
experience of 11 to 15 years old, 10 persons (38d)6 to 10 years old, 4 respondents (13%) had
less than 5 years old and 3 persons (10%) had 26 teears old. According to the findings of the
research, 9 respondents (30%) aged 36 to 40 y&hend 8 persons (27%) were between 31 to 35
years old and 6 respondents (20%) were betweem@3@ years old and 5 persons (17 %) aged
between 41 to 45 years old and 3 respondents (&%) more than 45 years old.

4.3 Explaining and Interpreting the Research Hypsth
Research hypothesis: The relationship between tdohy management of the company on

improvement of operational performance is significa

Table2. Pearson Test between Technology Managesmer®Dperational Performance

. . P Signifi
Dependent variable Independent variable ea_rs_on 'gniticance Number
Coefficient level
Technology Improvement of operational 0.373 0.042 30
management performance

As shown in the above table, Pearson correlati@fficeent is equal to 0.373 and the significance
level is 0.042 which is higher than its standare,r@.05. That is, this relationship is significant
Therefore, the second hypothesis which is basateeffect of the technology management of the
company on the improvement of operational perforceais confirmed. Due to the fact that the
correlation coefficient is equal to 0.337, theraidirect and intermediate relationship between the
variables. Therefore the operational performancemproved in the presence of technology;
therefore, technology management plays an importah¢ in improving the operational
performance of the company. It means that the batte higher the management of the technology,
the better and higher the operational performarcetes.

5. Conclusion and Recommendations

Today, the use of technology management among izagans has its own facilities and, on the
other hand, it is related to the performance of &ammesource management at the operational level.
Also, technology management has facilitated thensfex of human resource management
performance, in other words, it has an effective significant role in choosing correctly and using
consciously of tools and desired techniques ofgoerdnce, and the company examined its role on
the assessment of operational performance usitgdémgy management in its organization. This
study investigates the relationship between tedgymanagement on operational performance of
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industrial manufacturing companies. According teeaach findings, technology management has
the power to predict the operational performanceoofipanies, and the most important result of this
study is that the use of technology managementecdiance operational performance and, more
importantly, enhance performance in companies.
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