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Validity 

test 

 

CR>AVE 

 

The amount of 

composite reliability 

is greater than AVE 

For all the factors 

Approval for all the 

factors 

 

 

 

Divergent 

validity 

Transverse 

load test 

Load factor of all 

observable variables  

on the corresponding 

latent variable  is at 

least 0.1 higher 

Approval for all the 

indices 

 

Fornell- 

larcker 

test 

Square root of the 

AVE for each factor 

is  more than a 

correlation of  the 

factor with other 

reflective factors are 

in the model 

 

Approval for all the 

factors 

Quality 

Test of 

measurement 

model 

Coefficient of 

variation of  shared 

indicators with three 

values including: 

0.35(strong), 0.15 

(average),0.02( weak) 

Quality measurement of 

model 

For all the factors and 

variables is strong 

 

 

 

 

 

 

 

 

 

Analysis of 

structural 

model 

Factor of significance 

T.value for all 

relationships between 

the independent and 

dependent 

Variables is 

Greater than the 

absolute value of 1.96 

 

It is  confirmed for all of 

research relations 

The coefficient of determination R2 

Value of 

determination 

coefficient: 

0.67 (strong), 0.33 

(average), 0.19          

(weak) 

Coefficient of 

determination is 

moderate to high for 

economic, regulatory, 

supervisory and 

technological factors and 

it is strong for other 

factors 

Relationship of predictor Q2 

The amount of Q2 

with the predictive 

power: 0.35 (strong), 

0.15 (average), 0.02   

(weak) 

Moderate to high 

predictive power is 

confirmed  for general , 

proprietary, Regulatory 

and supervisory and 

economic factors and  

strong predictive power  

are confirmed for all 

other variables 

Analysis of 

the overall 

model 

GOF 

The index with three 

values: 0.35 (strong), 

0.15 (average), 0.02     

(weak) 

GOF=0.68 Very good fit. 

The general model is 

confirmed 
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According to the table above, indicators and factors affecting innovation management in petrochemical companies 

producing polyethylene products are obtained as Table 2. 

 

Table 2. Indicators and factors affecting innovation management in petrochemical companies producing 

polyethylene products 

Ranking R2 
Loading 

factor 

ID 

Code 
Indicators R2 Dimensions R2 Factors Row 

Third 0.57 0.755 AE3 
Access to financial 

resources 

 

E
co

n
o

m
ic

 

0
.9

3
4
2

5
7

 

G
en

er
al

 f
ac

to
rs

 

1 

Second 0.62 0.789 AE8 

Development of 

downstream / 

upstream industries 

and products 0
.5

0
1
8

4
5

 

2 

First 0.68 0.838 AE9 
Economic 

Development 
 3 

Eighth 0.49 0.707 BO4 
Method of 

leadership 

0
.8

9
3
6

8
3

 

O
rg

an
iz

at
io

n
al

 

4 

Third 0.60 0.789 BO5 Innovation strategy 5 

Fourth 0.60 0.780 BO7 
Organizational 

Culture 
6 

Fifth 0.57 0.767 BO8 
Specified objectives 

and strategies 
7 

Second 0.70 0.841 BO9 
Thinking about team 

work 
8 

First 0.72 0.851 BO11 

Organizational 

Structure 

Reinforcing 

Innovation 

9 

Seventh 0.54 0.741 BO12 
Organizational 

Maturity 
10 

Sixth 0.56 0.758 BO13 
Motivational 

Systems 
11 

Third 0.64 0.805 CR3 Antitrust laws  

R
eg

u
la

to
ry

 

12 

First 0.72 0.855 CR4 
Specified national 

industrial policies 

0
.4

2
9
4

6
0

 

13 

Second 0.67 0.826 CR5 Privatization policy  14 
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Second 0.72 0.854 DT2 

The technological 

capabilities of 

providers 

0
.6

0
0
1

8
0
 

T
ec

h
n

o
lo

g
ic

al
 a

n
d

 T
ec

h
n

ic
al

 

 

S
p

ec
if

ic
 f

ac
to

rs
 

15 

First 0.72 0.859 DT3 
Technology 

Compatibility 
16 

Third 0.68 0.834 DT4 
Development of 

technology 
17 

Third 0.60 0.788 EM2 

Increased use of 

product by current 

customers 

0
.6

8
6
7

9
9

 

M
ar

k
et

in
g
 

18 

First 0.68 0.839 EM3 Sales Support 19 

Second 0.64 0.808 EM4 

Competitive 

environment of 

product 

20 

Fourth 0.51 0.724 EM5 Market needs 21 

First 0.68 0.831 FS1 
Specialized systems 

for screening ideas 

 

S
y

st
em

 

0
.9

1
6
5

5
0

 

22 

Eighth 0.54 0.743 FS2 

Access to 

information and 

knowledge systems 

in petrochemical 

field 

  23 

Second 0.59 0.770 FS3 

Commercialization 

mechanism of 

Innovative ideas in 

the market 

  24 

Fifth 0.56 0.755 FS4 

Existing clear 

procedures and 

mechanisms 

  25 

Fourth 0.56 0.756 FS5 

Controlling records 

of previous 

measures 

  26 

Sixth 0.54 0.747 FS6 
Company status in 

the value chain 
 

 

 27 

Third 0.57 0.765 FS7 

Knowledge 

management and 

knowledge processes 

  28 
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Seventh 0.54 0.744 FS8 

The flexibility of 

structure and 

operational 

processes 

  29 

 

 

 

according to the indices extracted from a literature review and conducted research as well as experts in 

petrochemical industry and after confirmation of the model fitting based on figure 1 and table 1, innovation 

management model in  petrochemical companies producing polyethylene products was obtained as shown in figure 

5. 

 

 

 
Figure 5. Model of innovation management in petrochemical companies producing polyethylene products 

 
In this study, above-mentioned criteria as effective variables on necessity of innovation in petrochemical companies 

producing polyethylene products were extracted by taking advantage of previous studies related to the subject as 

well as using opinions of experts. 

The criteria are divided in two dimensions including general and specific factors. Economic, organizational and 

regulatory and supervisory indicators were considered in the general dimension while technological and technical, 

marketing and system indicators were taken into account in specific dimension. 

 

5. The results of the third research question 

 
According to the output of Smart PLS software, ranking of effective factors was done according to the coefficient of 

determination .therefore, the rating of each factor and the dimensions affecting innovation management in the 

petrochemical industry is presented in table 3. 
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Table 3. Ranking of effective factors and dimensions on innovation management in petrochemical companies 

producing polyethylene products 

 

6. Discussion and conclusion 

 
as the major part of basic petrochemical products in Iran are  intended currently for export, considering international 

markets for investigating  economy conditions and Petrochemical development projects is essential and inevitable. 

This research was conducted in order to achieve appropriate solutions in order to solve the challenges and 

development of innovation management model in petrochemical companies which are producers of polyethylene 

products. In this study, two factors, 6 dimensions and 58 indices  were obtained in this study in which the results of 

research indicated that economic,  organizational, regulatory and supervisory, technological and technical marketing 

and systemic dimensions which were constituent dimensions of the general and specific the factors, have a 

significant effect on innovation management in petrochemical companies producing polyethylene products. As a 

result, between the two factors involved in this aspect, general factor has the maximum influence on innovation 

management. On the basis of the outcomes obtained of SMART PLS software output, indicators with the maximum 

amount of R2, have a greater share in explaining variance, and also in strengthening and predicting behavior of the 

related factors, thus, more attention is required for them. 

According to the results presented in Table 2, 3 and Fig. 1, following results and the recommendations are obtained: 

Economic development (AE9) in economic factor of the indicator has the highest R2 among other indicators of this 

dimension. This means that economic factor has the greatest share in Explaining variance of economic factor. In this 

regard, it is suggested that government increases investment in petrochemical companies producing polyethylene 

products and also pays special attention to such companies. 

  The organizational structure of innovation reinforcement (BO11) in the organizational factor of indicator has the 

highest R2 In this context, it is recommended that structure of the petrochemical companies producing polyethylene 

products is revised and flexible structure with minimal bureaucracy is replaced. 

Specified national industrial policies (CR4) in regulatory and supervisory factor have the greatest share in explaining 

this factor. It is recommended that government takes action on codification of the industrial policies which 

reinforces innovative products for petrochemical companies in the field of Polyethylene to strengthen this factor. 

Compatibility of technology (DT3) in technological and technical factor has the highest r2 in which improvement to 

greater efficiency is suggested so that innovative technologies are used locally and considering the specific 

circumstances of the companies. Moreover, necessary Adaptability in this area is done in the field of technology 

transfer. 

 Index of sales support (EM3) in marketing factor has the highest R2. Therefore, it is recommended that process of 

selling support is revised and custodian unit is also strengthened by education and training in order to strengthen this 

indicator. 

The highest amount of R2 in system factor is related to specialize screening system of ideas (FS1) .it is 

recommended that a system to collect and select ideas and eventually to implement selected ideas, that can lead to 

can lead to value takeover, is created in order to maintain and strengthen the proposed indicator. 

 

 

 

 

Rank R2 Path coefficient Dimensions Rank R2 Path coefficient Factor 

Fifth 0.501 0.708 Economic 
 

First 

 

0.935 

 

0.967 

 

General First 0.893 0.945 Organizational 

Sixth 0.429 0.655 Regulatory 

Forth 0.600 0.775 Technological and technical 

 

Second 

 

0.915 

 

0.957 

 

Specific Third 0.687 0.829 Marketing 

Second 0.811 0.901 System 

147



Proceedings of the International Conference on Industrial Engineering and Operations Management 

Paris, France, July 26-27, 2018 

 

References 

Asmaeel poor, Reza et al, Examination the Role of Knowledge Management on Innovation. International 

Conference-New Management Paradigm, 2016. 

Bang, N., Xiaoyu, Y., Junsong, C, Brand Innovation and Social Media: Knowledge acquisition from Social Media, 

Market Orientation, and the Moderating Role of Social Media Strategic Capability. Journal of Industrial 

Marketing Management, Vol 51, PP 11-25, 2016. 

Bi, Kexin & Huang, Ping & Wang, Xiangxiang, Innovation Performance and Influencing Factors of Low-carbon 

Technological Innovation under the Global Value Chain: A Case of Chinese Manufacturing 

Industry," Technological Forecasting and Social Change Elsevier, Vol. 111(C), pages 275-284, 2016. 

Chiesa, V., Davide, C, The Open Innovation Journey: How Firms Dynamically Implement the Emerging Innovation 

Management Paradigm. Journal of technovbation, Vol 31, PP 34-43, 2011. 

Ebru, B., Fulya, T., Sinan, A, A Research on Determining Innovation Factors for SMEs, Journal of Procedia- social 

and Behavioral Sciences, Vol 150, PP 202-211, 2014. 

Fadaee, David, Mosayebi, Mohsen, a Comprehensive Innovation Management.  Publication of Latent Pen, 2011. 

Fathian, Mohamad et al, The Role of Knowledge Management in Innovation. Strategy Journal, No. 164, 2005. 

Foose, N, Customer Relationship Management and Innovation Capability. Journal of Industrial management, Vol 

110, pp. 111-133, 2010. 

Gruber, A. Ogut, H, Environment Factors Affecting Innovation Strategies of Companies. Journal of Procedia-Social 

and Behavioral Silences. Vol 150, pp. 718-725, 2014. 

Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E., Tatham, R, Multivariate Analysis (6th Ed.). New Jersey: 

Pearson Education INS, 2006. 

Hejazi, R. et al, Provision of a Conceptual Framework for Enhancing Competitiveness of Knowledge Based 

Companies Using Open Innovation Model. The First International Conference and Innovation Management, 

2012. 

Kimitaka, N. Munehiko, I, Product Innovation in Response to Environmental Standards and Competitive 

Advantage. Journal of Cleaner Production.Vol 113, pp. 873-883, 2016. 

Khamseh,A. Radfa,R. Moeini,E. Madani,H, " A survey of the success of open innovation model application in Iran`s 

knowledge base corporation (Case Study: Biotechnology Corporation)". Indian Journal of Science and 

Technology. Vol: 5 Issue: 10, 2012. 

Liao, S. Chen, F. Chih, t, Relationship between Knowledge Inertian, Organizational Learning and Organization 

Innovation. Journal of Technovation, Vol 28, pp. 183-195, 2008. 

Li, J.; Fan, J.; Zhao, D.; Wang, S, Allowance Price and Distributional Effects under a Personal Carbon Trading 

Scheme. J. Clean. Prod. 103, 319e329, 2015. 

Millson, M.R. & Wilemon, D, Driving New Product Success in the Electrical Equipment Manufacturing Industry. 

Technovation 26, 1268, 2007. 

Naser-Melli, Mohammad-Hassan et al. Performance Assessment of Innovation Management Indices and 

Dimensions in Industry of Power Plant Equipment and Energy Supply; Journal of Technology Development, 

No.25.  

North, D. & Smallbone, D, the Innovativeness and Growth of Rural SMEs during 1990s.  Regional Studies, Vol. 34 

No. 2, pp. 145-57, 2000. 

Popiolek, N. Francoise, T, Multi-Criteria Analysis of Innovation Policies in Favor of Solar Mobility in France by 

2030. Journal of Energy Policy, Vol 97, pp. 202-219, 2016. 

Rahimi, Zahra. Abdolvand, Neda, Identifying and Ranking the Factors Affecting the Successful Implementation of 

Social Commerce in Iran Using Fuzzy AHP. Journal of Information Technology Management, No. 2, 295-314, 

2016. 

Rasa, V, How Corporate Decisions Force Innovation: Factors and Choices to Act. Journal of Procedia Economics 

and Finance, Vol 39, pp. 357-364, 2016. 

Salajegheh, Sanjar & Nazari, Mojgan, the Role of Implicit Knowledge Management in Creativity and Innovation. 

The First National Conference on Creativity, Engineering and Innovation Management, 2008. 

 Samadi, the Importance of Creativity and Innovation Management and Technology Monitoring for Organizations in 

the Turbulent and Unsustainable Working Conditions, 2012. 

Soltani, Shohreh; Hosseini, Farajollah, Analyzing the Effective Factors on Technologic Innovation in Small and 

Medium Food Industries. Research of Agricultural Extension and Education, No.4, 2010.  

Tidd, Joe. Bessant, John, Managing Innovation: Integrating Technological change, market and organization; 

Translated by Arasti et al. Tehran, Resa, 2002. 

148

https://ideas.repec.org/a/eee/tefoso/v111y2016icp275-284.html
https://ideas.repec.org/a/eee/tefoso/v111y2016icp275-284.html
https://ideas.repec.org/a/eee/tefoso/v111y2016icp275-284.html
https://ideas.repec.org/s/eee/tefoso.html


Proceedings of the International Conference on Industrial Engineering and Operations Management 

Paris, France, July 26-27, 2018 

 

Tidd, J. and Hull F.M. Eds, Service Innovation: Organizational Responses to Technological and Market Imperatives. 

Imperial College Press, London, 2003. 

Zhiqiang, W. min, Z. Hongyi, S, Effects of Standardization and Innovation on Mass Customization. Journal of 

Technovation, Vol 48, pp. 79-86, 2016. 

 

Biographies 
 
Yadollah Sadeghi Marznaki, I did my Bachelor of Chemical in BABOL University in Iran. Further, my Master 
degree is about " Identify factors affecting the Polyethylene products for the petrochemical industry innovation 
with Approach to new products and Prioritize the factors of using (ANP) fuzzy " which I competed Technology 
management in Islamic Azad University Science and Research Branch university, Tehran, Iran, 2017. 
Nowadays, I am working as CEO of a company in field of Polyethylene and I'm a PhD student in technology 
management at Islamic Azad University Science and Research Branch University I am member of Iranian 
Polyethylene Society. My research interest area is about Innovation management. What is more, I have some 
publications and research about:  
  Performance evaluation and analysis of factors influencing innovation in Jam Petrochemical Company with 
intelligent technology approach, Business and organization intelligence, Tehran University, Iran, 13 July, 2017. 
  Evaluating and analyzing the factors affecting innovation management in the extrusion industry, International 
conference on business and organizational intelligence. Tehran, Iran, 2016. 
  Developing Innovation Management Model in Petrochemical Companies Producing Polyethylene Products 
and Prioritizing the Factors Using Fuzzy Analytical Network Process (ANP). 
  The Development of Innovation Management Model in Petrochemical Companies Producing Polyethylene 
Products in Iran. 

 
Abbass Khamseh, is an assistant professor in department of Industrial management at Islamic Azad 

University, Karaj Branch and visiting professor in Technology Management department at Science & Research 
University. Abbass, at Science & Research University, as a visiting professor teaches some M.A. and PH.D 
courses of Technology Management like R&D Capability, Technology Transfer and Innovation Management. 
Before picking the profession as a University professor, Abbass worked as an Overhaul Deputy and Planning 
Manager at Aerospace Industries Organization. He got his Bachler degree in Industrial Engineering with 
orientation of industrial technology in 1996. He continued his education and graduated with the degree of M.A. 
in 2002 and honored to get his PH.D from science & Research University in 2012. From the view of researches 
conducted by Abbass, some can be mentioned as bellows: 
    Assessment of innovation capability in Iranian power industry & provide solutions for improving 
    Identification and evaluation of factors affecting the management of innovation in Iranian pharmaceutical 
industry 
  Performance Evaluation of N.P.D Management in the Iranian Automotive Industry and Prioritize of the 
Components with TOPSIS 
  Providing a Model for Assessment and Analysis of Technological Capabilities in Iran Petrochemical Industries 
Engineering Services 
  Consideration and Evaluation of Knowledge Management Performance in Iranian Automotive Industry 

149




