
 

May – June 2020 

ISSN: 0193-4120 Page No. 1281 - 1284 

 

 

1281 Published by: The Mattingley Publishing Co., Inc. 

Contradiction Matrix Applied to Value Analysis Value 

Engineering (VAVE) 
 

Ainul Farahin Binti Abdullah*, 

Kulliyyah of Material and Manufacturing Engineering, International Islamic University Malaysia, Selangor, Malaysia. 

Email: farahin828@gmail.com 

Erry Yulian Triblas Adesta, 

Kulliyyah of Material and Manufacturing Engineering, International Islamic University Malaysia, Selangor, Malaysia. 

Email: eadesta@iium.edu.my 
 

Article Info 

Volume 83 

Page Number: 1281 - 1284 

Publication Issue: 

May - June 2020  

 

 

Article History  

Article Received: 11August 2019 

Revised: 18November 2019 

Accepted: 23January 2020 

Publication:10 May2020 

 

Abstract: 

This paper presents one of the tools used in Theory of Inventive Problem Solving (TRIZ) 

methodology; Contradiction Matrix and its implementation during New Product 

Development (NPD) phase structured by the Value Study. A comparison has been made 

between TRIZ matrix with Value Study matrices and discussed to achieve product 

optimization. Finally, results obtained are discussed. 
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I. INTRODUCTION 

A New Product Development (NPD) phase is a 

stage-gate product development process used by 

many companies in order to encourage rapid product 

development and to cull out the least promising 

projects before large sums of money are committed. 

The application of NPD is based from the 

engineering design process which consists of 7 main 

phases; conceptual design, embodiment design, 

detail design, planning for manufacture, planning for 

distribution, planning for use and planning for 

retirement [1]. Figure 1 below shows the flow 

summary of the 7 phases. 

 
Fig. 1. Summary of the Engineering Design Process for NPD 

Previous study shows integration has been made 

between NPD and Value Study; Value Analysis (VA) 

and Value Engineering (VE) [2]. VAVE has proven 

its ability to verify the worth of a particular product 

and process through the application on series of tools 

governs by the Job Plan. However, it is found that a 

new integration within these methodologies with the 

one been applied within the Theory of Inventive 

Problem Solving (TRIZ) may further enhance the 

verification process and lower the design risk. This 

would then give the opportunity to improve the 

design value without compromising with the harmful 

may present. 

II. JOB PLAN 

Job Plan consist of three main phases; 

Pre-workshop, Workshop and Post-Workshop. While 

Pre-workshop phase assign to prepare for the 

foundation of the studies and Post- workshop 

responsible for the follow up action plan, the 

Workshop phase involve six other sub-phases; 

information gathering phase, function and analysis 

phase, creative phase, evaluation phase, development 

phase and presentation phase [3]. A new integration 

is found within the Workshop phase of Job Plan 

where new tool can be introduced from TRIZ; 
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Contradiction Matrix. Figure 2 shows the summary 

of Job Plan different stages. 

 
Fig. 2. VAVE Standard Job Plan Cycle. [3] 

III. CONTRADICTION MATRIX 

Contradiction Matrix is one of the two methods in 

applying the Inventive Principle in TRIZ. This tool 

introduced to solve the Engineering Contradiction 

Model of Problem by defining the key of problem for 

choosing the  

accurate Specific Inventive Principle. Contradiction 

Matrix will result in an improvement for one 

characteristic of a system with degradation of another 

characteristic or parameter [4]. Figure 3 shows how 

this matrix can reflect the two or more component 

parameters in a positive-negative interaction. 

 
Fig. 3. Engineering Contradiction with positive and 

negative interaction between components. 

IV. ADVANTAGES 

The advantages of Contradiction Matrix are as 

follows: 

• Facilitate the use of 40 Inventive Principle 

• Identify System Parameters in solving the 

specific problem. 

• Construct 39 x 39 matrix which comprise of 

worsen parameter at the x-axis and improve 

parameters at the y-axis to improve the 

contradiction.  

• Point out the functions view rather than 

component view. 

• Improve the Engineering System. 

• Improve individual and team’s ability to 

solve problem without require any special 

knowledge. 

V. LIMITATION 

The Contradiction Matrix in TRIZ is developed by 

Genrich Altshuller and his colleagues which based 

from the study of patterns, problems and solutions 

[4]. However, there is still possibility of getting no 

ideal solution for the required set of Inventive 

Principle base from the matrix.  If this happen, study 

need to be proceed with the remaining 40 Inventive 

Principle. Figure 4 shows the structure of TRIZ tools. 

 

VI. STRUCTURE OF TRIZ TOOLS 

 
 

 
Fig. 4. Structure of TRIZ tools. [4] 
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VII. VAVE ENHANCEMENT 

Previous research shows several matrices within 

Value Study for the verification purposes mostly to 

achieve the target costing in VA. Figure 5 shows the 

detail of those matrices; Performance Score and 

Improvement Potential Index before conclude the 

Cost Benefits of the particular product or process 

from the previous study. While in VE, the matrices 

are limited to only Morphological Chart and Pugh 

Chart for the concept generation and selection. The 

technical analysis in VE is only base on the 

benchmarking activity within the team members 

which then would only depend on their knowledge, 

experience and skills.  

The weakness in VE analysis is found to be 

enhanced using the contradiction matrix, where 

benchmarking activity can be structured and guided 

within the 39 System Parameters especially for the 

complex problems. Figure 6 listed the 39 parameters 

for the general solutions selection from the general 

problem identified earlier. 

 

(a)  

 

 

 

 

 

 

 (b)  

 

 

 

 

 

 (c)  

 

 

 

 

 

 

Fig. 5. (a) Performance Score, (b) Improvement 

Potential Index and (c) Cost Benefits for VE base on 

the previous study of Vehicle Outer Door Handle. 

 

 
 

Fig. 6. 39 System Parameters. 

VIII. CONCLUSION 

In conclusion, Contradiction Matrix may be used to 

enhance product value while maintaining its intended 

functions for solving particular problems without 

scarifying any project requirements for safety, 

quality, operations, maintenance or environment. 

TRIZ matrix propose better structured and systematic 

problem solving approach within VE analysis. The 

integration would benefit Value Study to have better 

analysis both in term of technical view from VE and 

costing view from VA. 

Details case study can be made on integrating the 

different tools within TRIZ and VAVE in various 

industry such as automotive or any other for the 

different product and process application. 

REFERENCES 

[1] Dieter, G. E., & Schmidt, L. C. (Eds.). (2008). 

Engineering Design. (5th ed.). New York: Mc 

Graw Hill. 

[2]   Gerhardt, D. J. (2011). Managing Value 

Engineering in New Product Development. 

Retrieved from 

http://docplayer.net/6439587-Gerhardt-managing-

value-engineering-in-new-product-development-1

.html 

[3]   Younker, D. L. (2003). Value Engineering 

analysis & methodology. Florida, USA: Marcell 

Dekker. 

[4]   San, Y. T. (2009). TRIZ: Systematic Innovation 

in Manufacturing. Firstfruits Publishing. 

[5]   Johnson, J. (2013). Value Engineering & the 

automotive industry.  Retrieved from 

https://www.vmservices.co.za/wp-content/uploads

/VALUE-ENGINEERING-in-the-Automotive-Ind

ustry.pdf 

[6] Fiorineschi, L., Frillici, F. S. & Rotini, F. (2018). 

Enhancing functional decomposition and 



 

May – June 2020 

ISSN: 0193-4120 Page No. 1281 - 1284 

 

 

1284 Published by: The Mattingley Publishing Co., Inc. 

 

morphology with TRIZ: Literature review. Jounal 

of Computers in Industry, 94, 1-15. doi: 

https://doi.org/10.1016/j.compind.2017.09.004 

[7] Ogot, M. (2004). EMS Model: Adaptation of 

engineering design black-box models for use in 

TRIZ. Paper presented at the proceedings of 

ETRIA TRIZ Futures 2004 Conference, Florence, 

Italy. Retrieved from 

https://triz-journal.com/ems-models-adaptation-en

gineering-design-black-box-models-use-triz/ 

[8] Zamrah, Z. S. & Sharif, S. (2015). Integration of 

Value Engineering and TRIZ –theory of inventive 

problem solving: A theoretical framework in 

Malaysian Automotive Industry. Jurnal Teknologi, 

77(33), 171-176.  doi: 

https://doi.org/10.11113/jt.v77.7022 

[9] Borza, J. (2010). TRIZ applied to Value 

Management: How structured innovation enhances 

value brainstorming. Retrieved from 

http://www.aitriz.org/documents/TRIZCON/Proce

edings/Borza-TRIZ-Applied-to-Value-Manageme

nt.pdf 

[10] Chaoqun, D. (2010). Research on application 

system of integrating QFD and TRIZ. Paper 

presented at the seventh International Conference 

on Innovation & Management. Retrieved from 

https://www.pucsp.br/icim/ingles/downloads/pape

rs_2010/part_4/14_Research%20on%20Applicati

on%20System%20of%20Integrating%20QFD%2

0and%20TRIZ.pdf 

[11] Erol, S., Schumacher, A. & Sihn, W. (2016). 

Strategic guidance towards industry 4.0 – a 

three-stage process model. Paper presented at the 

International Conference on Competitive 

Manufacturing 2016 (COMA’16). Retrieved from 

https://www.researchgate.net/publication/2869376

52_Strategic_guidance_towards_Industry_40_-_a

_three-stage_process_model 
 

 

AUTHORS PROFILE 

 

Ainul Farahin Binti Abdullah has obtained the master’s 

degree in manufacturing engineering at the International 

Islamic University Malaysia, Malaysia (2017). She has been 
involved in creativity and innovation as the Production and 

Project Engineer, concentrating in the area of Value Analysis 
Value Engineering and TRIZ. She is a Graduate Engineer 

under Board of Engineers Malaysia (BEM) and certified TRIZ Practitioner. 

 
Dr. Erry Yulian Triblas Adesta Manufacturing Systems 

Engineering at the Department of Manufacturing and 
Materials Engineering, Kulliyyah (Faculty) of Engineering, 

International Islamic University Malaysia. He is also 

Chartered Engineer (CEng) of Engineering Council (UK) as 
well as a Member of the Institution of Mechanical Engineers 

(MIMechE) (UK). Professor Adesta is immediate past Dean of Kulliyyah 
(Faculty) of Engineering. 


