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Abstract

When designers start to design a product, deriving a useful cost estimate at the early design stage is challenging.
This is because the available data is limited and designers need to deal with variation, especially for new products
where product specifications are often expressed as a range of values. Despite this difficulty, cost estimation should
be carried out as early as possible since, up to 80% of a product’s cost is said to have been committed in the early
design stages. One of the challenges faced is how one can optimise performance and cost. The research presented in
this paper offers a solution to this challenge. The solution is used to reduce variation in the product specification in
order to improve the quality of the cost estimate in the early design stages. The step-by-step process enables designers
to undertake an informed optimisation between performance and cost to aid in the selection of the final concept. To
achieve this, the research presented in this paper proposes the use of Taguchi’s orthogonal array approach to reduce
variation in the product specification. Within this paper, a critique of the literature and industrial context is offered,
demonstrating the need for such an approach. From this critique, the research question ‘How can we improve the
quality of the average cost during the early design stages using the limited information available? It defined and novel
process is described. Finally, a pilot and industrial case study are used to demonstrate how the process would be used.
The outcome illustrates how designers can use this process to estimate the lowest possible average cost with the

lowest variance.

Keywords: cost estimation, Taguchi’s orthogonal array approach, concept development process

References

[1] J. C. Farineau, B. Rabenasolo, J. M. Castelain, Y. Meyer and P. Duverlie, “Parametric models in an economic evaluation
step during the design phase,” International Journal of Advanced Manufacturing Technology, vol. 12, pp. 79-86, 2011.

[2] BBC, “Airbus hikes A380 break-even marks,” London, 2006.

[3] R.Roy, S. Forsberg, S. Kelvesjo and C. Rush, “Quantitative and qualitative cost estimating for engineering design,”
Journal of Engineering Design, vol. 12, pp. 147-162, 2001.

[4] A. Wasim, E. Shehab, A. Al Shaab, R. Alarm, H. Abdollah and R. Sulowski, “Cost modeling system for lean product and
development,” Proceeding of the 9th ed. International Conference on Manufacturing Research ICMR, 2011.

[5] O.R.Houseman, R. Rajkoumar, C. Mainwright and E. Lavdas, “Cost optimising aircraft system at a conceptual design
stage,” International Journal of Manufacturing Technology and Management, vol. 15, pp. 328-345, 2008.

[6] Y. Asieduand P. Gu, “Product Life cycle cost analysis: state of art review,” International Journal of Production Research,
vol. 36, pp. 883-908, 1998.

[7] J. Corbett, “Design for Economic Manufacture,” Annals of the CIRP, vol. 35, 1986.

[8] R. Curran, S. Raghunathan and M. Price, “Review of Aerospace Engineering Cost Modelling: The Genetic Casual
Approach,” Progress in Aerospace Sciences, vol. 40, pp. 487-534, 2004.

« Corresponding author. E-mail address: mohammadonil@yahoo.com



International Journal of Engineering and Technology Innovation, vol. 3, no. 3, 2013, pp. 214-228 215

[9] L.B. Newnes, A. R. Mileham, W. M. Cheung, R. Marsh, J. D. Lanham, M. E. Saravi and R. W. Bradbery, “Predicting the

whole-life cost of a product at the conceptual design stage,” Journal of Engineering Design, vol. 19, pp. 99-112, 2008.

[10] G. Pahl, W. Beitz, K. Wallace, J. Feldhusen, L. Blessing and K. H. Grote, Engineering design: a systematic approach, 3rd
ed. London Limited: Spering-Verlag, 2007.

[11] D.P. Raymer, Aircraft design: A conceptual approach, American Institute of Aeronautics and Astronautics, London, UK,
1999.

[12] K. T. Ulrich and S. D. Eppinger, Product design and development, 3rd ed. McGraw-Hill Higher Education, NY USA,
2003.

[13] C. Xiachuan, Y. Jianguo, L. Beizhi and F. Xin-an, “Methodology and technology of design for cost (DFC),” Intelligent and
Automation, IEEE, vol. 3, pp. 2834-2840, 2004.

[14] J. P. Ficalora and L. Cohen, QualityFunction Deployment and Six Sigma, 2nd ed. New York: Prentice Hall, 2012.

[15] C. Bennett, “A fluid dispenser for older people,” MEng Specialist Design Project Report, Dept. Mech. Eng., University of
Bath, UK, 2008.

[16] C. Chien-Hsu and A. Stanford, “The Delphi technique: making sense of consensus,” Practical assessment, Research and
evaluation, vol. 12, 2007.

[17] N. Belavendram, Quality by design, Eaglewood Cliffs, Prentice Hall International, 1995.

Copyright © TAETI



