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Abstract: Today, technology 1s transforming mnputs mto outputs are presented and thereby create added value
and achieve the objectives of the companies/crganizations plays a role. Life companies and organizations in
the effort know to gain competitive advantage in a competitive market and technology as a source of
competitive advantage remembers. Like other technology assets of a company should be managed. Type of
research 1s descriptive and survey questionnaire was designed to collect data. The population of the study,
104 experts with at least 5 year experience in management and technology for the petrochemical industry were
also available experts. The content validity of the questionnaire with the supervisor and six people were
confirmed university professors and admimstrators oil industry and reliability through Cronbach’s alpha
coefficient 15 equal to 0.947 and 0.977 for the factors affecting the implementation of technology management
system was calculated for the importance of technology management. According to the analysis done by
descriptive statistical techniques and structural equation modeling techniques effective implementation of
technology management system and its processes, namely the processes of protection, detection, operation,
selection, acquisition and learmning m the petrochemical industry and organizational factors, business strategy,
technology strategy, businesses, governments and society.

Key words: Teclnology management system, factors affecting teclmology management, technology
management processes, strategy, society

INTRODUCTION

Economic growth and material wealth of a country
depends mainly on the production of a commodity that a
combination of natural resources, land, capital and labor
can be produced. The conversion of natural resources
mto sources of economic development lies in the center
of the new processes and technology transform the brams
of all these activities. Technology as the conversion
factor, economic growth in two ways first, by increasing
efficiency of resource use technology can accelerate
economic growth. For example, the technology could be
useful utilization of unproductive lands diagnosed assist
or can be economical use of resources and raw materials
contribute less valuable. Second, the technology can be
efficient and effective use of resources constant value,
the rate will increase production. Therefore not surprising
that developed countries are also advanced in terms of
technology. technological  progress and
development of science related to each other, recognizing
the difference between Science and Technology (T&S) is

Simce

very important for developing countries. Understanding
this difference in adoption and non-adoption the policy
goals and instruments of the government 1s mnevitable for
technology development.

Technology means the systematic application of
science and other knowledge to practical tasks is
organized (Brown, 2000). Technology refers to methods of
making things and doing things (Almadi, 2006).
Technology or technologies include tools, methods and
operations to convert the consumable items (data output)
15 used (Richard, 1998). According to Umted Nations
Industrial Development Orgamzation’s definition of
technology is that the knowledge and skills needed to
produce goods and services that power of thought and
human cogmtion and composition rules n nature and
broad application of science to mdustry and using the
arrow procedures and regular studies to be included
(UNTDO, 1989). On the technology Porter set of
knowledge, products, tools, methods,
structures and systems used which to add value mn a
system is used (Porter, 1989). In this research, attention is

Processes,

Corresponding Author: Shahram Foroud, Department of Management, Isfahan (Khorasgan) Branch, Islamic Azad University,

Isfahan, Iran

6823



Int. Business Manage., 10 (Special Issue 6): 6823-6729, 2016

——

-
-

Environment e -,

e ~
/ Organization h
7/ \

L/

Pulse
mechanisms
capabilities
(knowledge

Innovation

flows)

Operations

Commercial perspective

Technological
base

equirement
knowledge

flows)

Fig. 1: Logic technology management model and colleagues

paid to technology management processes in the
petrochemical industry mtermal and external factors
affecting the establishment of specific and technology
management in the petrochemical industry.

Technology management system: Technology
management system 1s a set of processes in perfect
harmony with other processes and sectors of the
organization’s goals and strategies systematically and
automatically organized and effective utilization of
technology in order to better achieve the organization’s
objectives promoted. In any case as any system or
another system can be said that technology management
system 1s a set of processes to identify the technologies
needed to achueve the strategic goals of the organization
started and after evaluation, selection, acquisition and
operation of technologies to enhance and protect the
wealth and technological capacity is upgraded. Tn other
words, the deployment of the system m mdustrial firm’s
ability to compete mn the constantly changing markets and
current developments increase. A total of Technology
Management is a set of processes that are in perfect
harmony with other processes. Moreover, part of the
organization’s goals and strategies and to systematically
and automatically the effective enjoyment of technologies
i order to achieve better orgamization to promote the
organization’s goals.

Phaal Model and technology management: Phaal Model
used Gregory (1995) Model and extended it by resorting
to two other concept, these two concepts (Schumacker
and Lomazx, 2004). Differences between business strategy

and technology strategy many main task management and
technology integration between core business strategies
identified mode and other business strategies such as an
activity carried out or leaving it to contractors. In many
firms, the separation of these strategies leads to effective
support strategies reduced For this purpose, in the
horoscope of two types of commercial and technological
prospects have been identified. Two perspectives come
together through the process of technology management.
And that the process technology can be placed in three
levels.

Level strategy: This level is more to the overall thrust and
commercial firms and more consistent with the business
strategy. Identification technology lies at thus level
although, the selection and protection of technology is
also partly related to the overall strategy.

The level of innovation: this is the strategic and
operational level between the two levels of choice and
protects the technology firther steps in this area are
discussed. Among the many companies select and protect
innovative activity has been observed in some steps.

Operational level: in this level of activity, a firm that
has affected more by the prospect of technical and
technological factors are designed, absorption and
utilization of technologies 18 done. Technology
management processes 1dentified m Fig. 1, (I) Selected (S),
Acquisition (A), operation (E) and Protection (P) and
levels of technology management, including strategy,
innovation and operational. Business prospects and the
prospects of technology and strategic management of
both the orgamzation and the orgamization itself are
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affected by the environment (Phaal et al, 2004). The
elasticity of demand in the face of pressure technology,
the horoscope of this concept is also used to strengthen
the process. In this context, demand elasticity is obtained
from a commercial perspective, the technological
landscape impact. The technology strategy board 1s
affected demand. On the other hand technology and
technology strategy makes and commercial prospects of
the impact of the technology landscape and thus create
pressure technology (Phaal ef al., 2004). According to this
model, the dialogue and mteraction between agents,
commercial and technological factors in a busmess in
order to support effective management of technology is
emphasized.

The nature of the flows of knowledge related to the
mternal tissues, foreign tissue 15 dependent and for
example, business objectives, market dynamics and
organizational culture pointed out (Phaal et al., 2004).
Mahjong is a hierarchical analysis model to identify the
strengths and weaknesses of the organization in the field
of technology. This model has many advantages over
previous models and weaknesses to fix it. Secondly, triple
assessment (to evaluate the strategic review process
technology management and a thorough mvestigation
and inquiry in process) appropriate procedures to provide
tables, along with evaluation forms and operating
procedures. Tn addition, based on a process looking at the
effectiveness of activities in the field of technology 1s
comsidered competitive advantage. In total, horoscope
and colleagues could very schematic model of technology
management process is framework in the firm’s image.
According to this model, the dialogue and interaction
between agents, commercial and technological factors
within a busmess m order to support effective
management of technology is emphasized. Technological
management requires accurate knowledge flow between
the two companies in terms of business and technology
in order to achieve the interaction between market pull
and push technology. The nature of this flow of
knowledge related to the mtemal tissues and foreign
tissue 1s dependent. For instance, business objectives,
market dynamics and orgamzational culture mentioned in
this context. For this purpose, in the horoscope of two
types of trade and technological prospects have been
identified. These two perspectives that can be linked
together through the process of teclmology management
(Lee et al, 2012).

Internal factors affecting technology management

IT strategies: Among the internal factors, introduced
technology management processes in the model affect
horoscope, strategies and technology. IT strategy
decision about a program that leads the development and
application of technological capabilities (Zahra, 1996).
Spital and Bickford (1992) technology strategy to a

series of strategic decisions and measures taken by the
managers, inputs into outputs, with the aim of achieving
competitive advantage. Saren know a set of tasks and
activities m the field of technology strategy, protection
and exploitation of the technological assets of a
comparyy. In their view, technologies company its
total capacity.

Business strategy: Several studies, Zahra (1996), Zheng
and Bao (2005), Lefebvre et al. (1992) have reached the
conclusion that the type of business strategy and
technology aspects of IT strategy 1s effective. In the field
of business strategy, typologies these two typologies by
many researchers to be the dominant analytical framework
in this domain have been introduced. The Miles and
Snow, organizations are going to meet three important
questions, namely the entrepreneur (or the realm of
product-market), engineering (technology, product
and process) and administrative problems (the
administration) shall be coordinated strategy. On this
basis and considering how organizations respond to the
three questions above, they are organized mto four
categories: defense, opportumsm, analysts are divided
and passive.

Organization: Several research on organizational factors
on the effectiveness of management processes and
technology research and development that leads to
classify these factors are as follows (Sallami and
Shafipour, 2007):

+  Management

s Staffing agency

»  Orgamzational culture

*  TFacilities and equipment research
s Information technology

» Investment

External factors (business environment) effective
management of technology: Technology mmovation to
the market (particularly exposed widely welcomed by the
transition process and release) different effects on
society, economy and natural environment. These effects
are due to the systems that the society can change the
level of acceptance or utility technologies.

Theoretical foundations of technology management
processes

Recognition techmology: Tdentification technology
concept or a list of existing technologies for the
production of products or services a company
organization. Identification technology can be made with
respect to the components of the technology. In one of
the templates provided (Betz, 1987), identify aspects of
technology, including 6 categories.
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¢ Technology components

s«  Furniture

¢ Processes

*+  Systems

+  Raw matenals and resources
*  Applications

Selection of technology: After identifying the appropriate
technologies to capitalize on their assessment process
(using clear decision criteria) and selecting a combmation
of helpful activities that contribute to achieving the
company’s goals and technological and commercial
companies is consistent with risk preferences, essential.
Having identified the advantages and relative advantages
compared to other technologies as sessment is done on
the basis of weighted factors. In practice, for a particular
application, the ranking 1s based on several methods of
assessment such as imdicators of cost, performance,
weight indicators, value analysis, cost-benefit analysis
and risk analysis, hazard (Shirazi and Yadollahi, 1996).

Acquisition technology: After identifying the selected
technologies, determining how technology acquisition
1s an important step and many experts believe
that access to new technologies is possible in two
ways.

Endogenous development: This means that sunply using
mternal resources, access to technology and to better
express the acquisition of technology through research
and development activities, possible.

Technology transfer: This means that access to
technology to help foreign sources, m other words buy
(get) it 18 possible from outside the firm.

There are different methods for technology transfer
These include turnkey contract, buying a franchise,
franchise, create a joint business unit, unity, mergers,
acquisitions and stock, the acquisition of technology by
obtaiming ownership of a company, working m the field of
research and development, outsourcing, sub-contracting,
employment and exchange of human resources,
education, reverse engineering and industrial espionage.

Exploitation of the technology: The operation is acquired
technology includes technology commercialization. On
the other hand, utilization of technology from two aspects
15 under investigation First, the technology to produce
new products and services or improving the current
products and services used second aspect is that, over
time, may your primary importance for the
competitiveness of the technology for many vears. So
organizations can try to sell it to other orgamzations and

thereby benefit yvour orgamzation undertake mcome
(Khalil, 2002).

Protection technology: Protection technology is to
protect the knowledge and skills that distinguished the
technology holders. In other words, protection means
protecting technology infrastructure and knowledge
base of the organization against unwanted transfer or
non-scheduled all or part of it out of the orgamzation.
This activity is related to a series of measures to protect
the technologies developed or transferred and consider
issues related to intellectual property rights protection in
the orgamzation refers.

Learning technology: Learn about the technology, it can
be said that the learning process is at the heart of any
technology management processes, learn important part
of creating technological competencies form and
enterprise technology projects and processes in order to
learn from failures and successes explores.

Management system technology for the petrochemical
industry: Petrochemical industry is the country’s second
source of income after oil and due to the high initial
investment required and the impossibility of change after
launching a major impact on the success of the
petrochemical mdustry 1s selecting the right technology.
Therefore, the establishment of technology management
for technology and knowledge resources management
organization in the industry, help in increasing the
productivity and profitability of the company. With the
establishment of technology, management in the
petrochemical industry for the mdustry will realize the
following objectives.

Identify new and appropriate technologies in the
industry.  Appropriate  technology selection and
optimization of production lines. Localization of
equipment and consumables. Based on the review of the
proposed models of technology meanagement system
processes and technology management system and
technology management models mcluding models
horoscope often have emphasized the identification
process technology, technology selection, technology
acquisition, exploitation of technology, protection of
technology and learming  technology.  Therefore,
considering the needs of the petrochemical industry and
the company’s strategy,

MATERIALS AND METHODS

The aim of the present study, the study considered
practical, since in this research is the relationships
between factors (variables) are not mampulated and
discovered. This research is an analytical study
descriptive. The study used a cross-sectional study in
which data are collected during a given period.
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Table 1: Results Cronbach’s alpha

Questions

Cronbach’s alpha Number of questions

Factors related to the implementation of technology management
On the importance of technology management processes in industry

24 0.947
30 0.977

Table 2: Descriptive results of research data on technology management processes in pars petrochemical company

Relative frequency distribution

Average
Process technology management. Too much (%) Much (%6) Awverage (%0) Little (%6) Very little (%0) Tatal (%) main factors
Tdentification technology 18 34 37 11 0 100 361
Choice of technology 9 31 49 11 0 100 3.47
Acquisition technology 8 24 54 14 0 100 3.25
Tapping technology 10 38 46 6 0 100 3.54
Protection technology 16 46 30 8 0 100 3.70
Learning technology 8 29 49 14 0 100 3.32

Population and sample: The population consisted of
experts with at least 5 year experience in technology
management and technology research unit of the
orgamization 1s particularly Petrochemical Company and
contains petrochemical industry experts. It should be
noted mn this study, the experts do not sampled
Petrochemical Company and all the population and are
questioning the petrochemical mdustry experts, the
number of samples, sample size 1s available.

Scale used: In this research, due to the quality of content
and to facilitate questionnaire or Likert Scale total score
has been used 5 times with relatively equal intervals on
which items are on a spectrum that is responsive
evaluation of each question measures the range of 1-5.

Validity and reliability: In this study was used to check
the validity of the formal approach and reliability using
Cronbach’s alpha coefficient was calculated using SPSS
Software Table 1. As seen Cronbach’s alphas calculated
is higher than (.7, so the reliability of the questionnaire is
necessary.

Methods and tools for data analysis: In this research to
test hypotheses and determine the effect of latent
variables used structural equation modeling techmques.
This study seeks to identify the processes and factors
affecting the establishment of the petrochemical industry
are technology management. In this study, in order to
fulfill this objective questions:

¢+  What are the technology management processes in
the petrochemical industry?

*  What are affecing  the
implementation of technology management in the
petrochemical industry?

*  What are external factors affecting the
implementation of technology management in the
petrochemical industry?

Internal  factors

It should be noted, that according to a review of
previous similar studies and interviews with experts
and theoretical foundations, factors affecting the
implementation of appropriate measures following
features and technology management and teclmology
management processes were identified based on the
horoscope and went on to collect the data necessary to
assess the goodness of conceptual model of the factors
affecting the establishment of technology management for
the petrochemical industry after reviewing the reliability
and validity of a questiommaire designed and distributed
among the sample. After collecting the questionnaires
distributed in this season was to analyze the data.

In this chapter initially using descriptive statistics,
knowledge of status and demographic characteristics of
respondents offered and then used a structural equation
15 used to answer the questions. It should be noted that
all analyzes performed in this section by Software
SPSS 20, Lisrel 8.80 and Excel is performed (Table 2).

Normality test data: Given that one of the
prerequisites of parametric test normal statistical
distribution is variable, it is first necessary to examine the
normal distribution of variables. In this section,
quantitative data for normality test Kolmogorov-Smirnov
used. According to Kolmogorov-Smirmov test is shown in
Table 1-4 of this study was normal variables and statistics
Kolmogorov Smimov 18 >0.05. About 10-2-fit the
conceptual model with structural equation modeling
techniques.

Figure 2-4 shows estimates of the conceptual model
in standard mode. As can be seen in this study, all load
factors 1s higher than 0.3 and therefore the default
relations 1 this concept all have been approved.

To determine the exact model that specifies the
amount of t-value in all relationships is higher than the
1.96 number it is estimated that shows the significance of
relations estimate the level of 5% in standard mode (95).
The following table shows the summary results of
structural equation. As can be seen in the table all the
criteria and are in a fit state model, a model 1s estirnated.
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Fig. 4: Significant in the model

Table 3: Results Kolmogorov-Smirnov

Variables Kolmogorov-Smimov Accepted test error
Internal factors 1.145 0.145
External factors 1.132 0.154
Technology management system 0.984 0.288

Table 4: Indicators model

Fitting indicators Obtained value (%) Acceptable value (%)
Chi.squar/df 2.5 <3

RMSEA 0.071 <0.08

p-value 0.00003 <0.05

IF 197 top 90

GF 198 top 90

NNF 198 top 90

NF 196 top 90

Technology management
system

Identification technology

Choice technology

Acquisition technology

Protection technology

Learning technology

)
)
)
Tapping technology ]
)
)

Aggregated data analysis: This article attempts to
examine the research questions to be answered. As was
observed in this study theoretical basis and the results of
internal and external review as well as experts and experts
through mterviews factors affecting the implementation of
technology ~menagement system and technology
management processes and measures that were identified.
After collecting data from questionnaires to analyze these
data with structural equation modeling approach.
According to the analysis on the establishment of
technology management in Pars petrochemical process
technology  management system, including the
identification process technology, technology selection,
technology  acquisition,  exploitation  technology,
protection of technology and learming technology and
internal factors on the organizational factors (leadership,
human resources, corporate culture, infrastructure,
investment), business strategy and technology strategy
and external factors, 1e the factors businesses,
governments and society has an impact on the level

of 5%.
CONCLUSION

For successful implementation of management

systems for the petrochemical industry process
technology for the identification, selection, acquisition,
exploitation and deploy the necessary resources available
to implement these processes are producers. To
implement this chart for

organizations implement technology executive. Positive

system 1s also better
view of semor management to focus on technology and
industry performance. Learning and innovation by
encouraging employees to semor management. Selected
technology capabilities and compatibility with the

company’s strategic products.
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IMPLEMENTATIONS

Implementation of technical traimng on the job for
employees. Defimng the objectives of the leading
companies in the industry and technology standards and
technology. Given the company’s strategy in dealing with
rivals in technology management company to external
factors. The importance and the need to give serious and
devote resources. In terms of public policy and law,
economic and environmental administration in technology
management processe.s According to the current position
of technological capabilities and the ability of potential
competitors in the central and technology management
processes. According to the conditions of society and the
environment, Inc
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