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Abstract 

 

New product development is a key element of sustainable business. Although mass 

production brings both excellent and cheap products, overproduction has become a 

difficult problem for enterprises. Enterprises must develop appropriate new products, 

and must have a systematic thinking design strategy. The ability of enterprises to de-

velop appropriate products will be a key advantage for sustainable business. Although 

many tools for product development are getting better (6σ, TRIZ, DFM, DFA), most 

tend to improve product stability. Some tools propose comprehensive management 

thinking (DFSS, PLM, QFD), but still neglect key product design strategies. This 

study is mainly to construct an optimal new product development design strategy ma-

trix. Its purpose is to explore how to meet the needs of the consumer market under 

technical constraints when developing new products, in order to reduce the loss of de-

sign and the loss caused by overproduction. The design strategy matrix can sequen-

tially view relevant design parameters (users, competing products, third-party infor-

mation and design decisions); then compare with competing product CP values. It is 

expected that at the beginning of the design, product design specifications with mar-

ket competitiveness and technical feasibility can be confirmed to propose an optimal 

product design strategy, and then continue the new product development process. 

 

Keywords: New product development, design strategy matrix, sustainable business 

 

Introduction 

 

New product development is an is-

sue that must be faced by enterprises for 

sustainable operation. For the product, 

whether it is the magnitude of the 

change or the speed of change, the 

product life cycle is a problem that 
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needs to be concerned. In the process of 

product development, the product should 

be continuously improved. At the same 

time, it is necessary to evaluate the 

competition, technology and resources 

to adjust the development strategy, in 

order to effectively pursue profit and 

survival. For new product development 

with mass production scale, develop-

ment costs include pre-market develop-

ment and design, as well as late invest-

ment in molds, tools, testing, and pro-

duction equipment. Once the develop-

ment fails, the inventory generated by 

mass production and related equipment 

investment may become idle. Although 

the new product development success 

rate is low, the company is mostly con-

servative and cautious about new prod-

uct development. However, enterprises 

still have to continue to develop new 

products for profit-making. Therefore, 

how to improve the success rate of new 

product development will be an impor-

tant goal of the enterprise. 

 

In the relevant technical part of 

product development, from sin-

gle-purpose that includes reverse engi-

neering, concurrent engineering (CE), 

design for assembly (DFA), and design 

for manufacturing (DFM), to focus on 

functional stability that includes axio-

matic design, Taguchi method, and 

TRIZ. Now the NPD develops into a 

comprehensive management thinking, 

design thinking, and lean thinking, such 

as design for six sigma (DFSS) and 

product lifecycle management (PLM). 

These technologies have gradually ma-

tured to improve product stability. For 

product development design strategies, 

from preliminary specification design, 

cost-effectiveness testing, market com-

petitiveness, confirmation of new prod-

uct development feasibility, prototype 

completion and testing, to mass produc-

tion marketing confirmation. The main 

purpose is to achieve a long-lasting de-

sign. However, enterprises must under-

stand and recognize, the design deci-

sions in the previous paragraph have ir-

reversible characteristics. If the future 

needs to be revised, it is usually only 

possible to relocate the original design, 

which will lead to a reduction in the op-

timal design of the product and an in-

crease in the cost of production. There-

fore, competitive product design must 

evaluate the comparative advantage un-

der the market. Build a new product de-

velopment process with "customer and 

market-oriented product design think-

ing" and a "design strategy" that enables 

new product designs to meet consumer 

requirement. 

 

With the development of science 

and technology, products are becoming 

more and more complex. Innovation is 

also becoming more and more important 

in product design and development. 

Product innovation is mainly in concep-

tual design (Assink 2006; Li et al. 2007). 

From abstract concepts to functional 

structures, products need to choose the 

right engineering concepts and combina-

tions and find a reasonable solution. The 

main incentives for innovation and 

product development include: 

 

1. Although the success rate of new 

product development is very low, 

once it is successful, the rewards ob-

tained are quite considerable and the 

profit is usually several times. 

Therefore, product innovation is of-

ten the key to creating competitive 

advantage. 

 

2. Design strategies often relate to the 

future quality of the product and 

the cost of the production. The cost 

of the product in the design phase is 

about 5%, but the design activity 

has often determined 70% to 80% 

of the product cost (Cooper et al. 

2005; Saravia et al. 2008). 
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However, what consumers really 

think about is the overall optimal mix, 

including product characteristics (quality, 

appearance, function, price, service) and 

comparison with the relative interests of 

competitive products. That is, the con-

sumer will consider the CP (capability / 

price) value, and then select the product 

that the consumer thinks is the most 

suitable. 

 

Therefore, the optimal design is dif-

ficult to achieve through the traditional 

step-by-step division of labor, especially 

the design strategy and functional design 

of the previous paragraph. In order to 

obtain the most suitable products, the 

design information of specification and 

function should be integrated at the be-

ginning of the design stage, and the ir-

reversible design link should be re-

viewed to achieve the optimal design. 

The “design strategy” proposed in this 

study is aimed at mass production prod-

ucts, and proposes an optimal new 

product development analysis matrix in 

response to the trade-off between tech-

nical limitations and consumer diversi-

fication needs. This new product devel-

opment analysis matrix will be able to 

construct a marketable and feasible 

product design strategy to enhance the 

CP value of the product to ensure the 

competitiveness of the product launch. 

 

Evolution Of New Product Development 

Tools 

 

In different technologies and com-

petitive environments, enterprises have 

different considerations for the introduc-

tion of new products, and also produce 

product development analysis tools for 

various purposes. Tables 1 to 5 address 

the different development directions and 

development stages of new product de-

velopment, and the derived product de-

velopment methods and their objectives. 

 

Conceptual Guidance Tool 

 

Provide the principle of guiding 

theory for product design and propose a 

more stable and reasonable solution 

based on design theory. Axiomatic de-

sign is a tool that is usually used. For the 

specific principles of detailed design, 

TRIZ theory (9 box solution map, 40 

Principles, contradiction matrix, 39 en-

gineering parameters, and 40 innovation 

rules) is usually used to improve and 

solve problems. 

 

Table 1. Conceptual Guidance Tool 

 
tool core strategy tool limitations purpose description reference 

axiomatic 

design 

customer, func-

tion, prototype, 

process 

independent axiomatic and information axio-

matic. 

a generalized rational design is available but the 

operation is still slightly rough. 

beyond the limitations 

of experience and tools 

Arcidiacono 

et al. (2017) 

TRIZ design parameter, 

prototype 

engineering parameter selection,  

complete prototype 

provide principles and 

design guidance for 

structural and detailing 

Belski and 

Belski 

(2015) 

 

Coping With Strategic Tools 

 

The product design task is mainly to 

imitate existing products for quick list-

ing (reverse engineering), focusing on 

shortening the time-to-market and R&D  

 

 

costs (concurrent engineering). The ap-

plication of tools mainly focuses on 

competition and enhances effi-

ciency-oriented design thinking (DFM, 

DFT, DFC, DFQ, DFA, DfDA) and ma-

ture products to improve reliability of 

design and engineering techniques. 
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Table 2. Coping With Strategic Tools 

 
tool core strategy tool limitations purpose description reference 

reverse engi-

neering 

imitate, speed the latter part of the project to the com-

pletion of R&D 

imitation fast listing Roxana et 

al. (2013) 

concurrent 

engineering 

speed, cost design, engineering to the completion of 

R&D 

quick listing Loch and 

Terwiesch 

(2000) 

DFM  DFT 

DFC  DFQ 

quality, cost design, engineering, quantity manage-

ment 

technical implementation Bargelis 

(2007) 

DFA  DfDA quality, cost, speed design, engineering, quantity manage-

ment 

technical implementation Bargelis 

(2007) 

reliability 

engineering 

quality, cost quality from the later stage of the project 

to the completion of research and devel-

opment 

stable quality Zio 

(2009) 

 
Stable-Oriented Tools 

 (Product Quality) 

 

When the product has entered 

mass production, the stability of man-

ufacturing should be mastered.  

 

 

TQM and 6σ are the main tools. 

Collaborative design and lean thinking 

reduce communication errors when 

designing more mature products, and 

improve the competitiveness of pro-

duction and sales. 

 

Table 3. Stable-Oriented Tools 

 
tool core strategy tool limitations purpose description reference 

6σ ensure quality manage-

ment thinking 

control defective products at 

3.4ppm level 

measurement guarantee 

quality 

Pande et al. 

(2000) 

TQM comprehensive quality 

assurance management 

thinking 

concept and practice from 

top to bottom 

total quality Anvari et al. 

(2012) 

collaborative 

design 

the overall benefits are 

optimized 

design front to quality man-

agement of mass production 

reduce wear and stability Kamrani 

(2008) 

lean thinking reduce waste (quality, 

flexibility, customiza-

tion) 

design front to quality man-

agement of mass production 

reduce waste, stabilize qual-

ity and comprehensive ef-

fects 

Womack and 

Jones (2003) 

 
Customized Tools 

 

When production quality tends to 

stabilize, how to get the customer's ap-

proval design will become the key. As 

technology matures, companies need to  

 

integrate comprehensive design proc-

esses to get information on product cost, 

manufacturing quality, marketing, and 

flexibility. The QFD, TRIZ, DFSS, PLM, 

lean thinking, and design thinking are 

the main tools. 

 

Table 4 Customized Tools 

 
tool core strategy tool limitations purpose description reference 

QFD customization, cost subtractive thinking, unable to han-

dle the needs that customers cannot 

express 

customized design strat-

egy: optimization of 

technology and customer 

needs 

Akao and 

Mazur 

(2003) 

DFSS integrate QFD and competi-

tive thinking 

comparing the relative factors of 

competitors 

customized design with 

competitive thinking 

Pande et al. 

(2000) 

PLM  manage thinking after prod-

uct design 

lack of design strategy thinking in 

the previous paragraph, focusing on 

the retrospective design of the latter 

paragraph. 

quality assurance and 

control in the latter stage 
Corallo et 

al. (2013) 

lean think-

ing 

reduce waste (quality, flexi-

bility, customization) 

design front to quality management 

of mass production 

reduce waste, stabilize 

quality and comprehen-

sive effects 

Womack 

and Jones 

(2003) 
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design 

thinking 

customization and optimiza-

tion are the guiding objec-

tives; the latter paragraph is 

based on this concept to 

modify the design, manufac-

turing, and service processes. 

prospective customization, design, 

engineering to mass production and 

service 

prospect customization 

priority and prototype 

realization thinking。 

Brown 

(2010) 

 
System-wide integrated tools 

 

From the beginning of the design, 

comprehensive and systematic thinking 

about the design and production links 

to obtain the best design choices 

(DFSS, PLM), avoid remediation of 

difficult design (collaborative design), 

find the expected variables of engi-

neering and marketing (lean Thinking), 

obtaining engineering and achievable 

engineering decisions with relative 

cost, quality and market advantages 

(design thinking). 

 

Table 5. System-Wide Integrated Tools 

 
tool core strategy tool limitations purpose description reference 

DFSS integrate QFD and 

competitive thinking 

comparing the relative factors of 

competitors 

customized design with 

competitive thinking 

Pande et 

al. (2000) 

PLM  manage thinking after 

product design 

lack of design strategy thinking in 

the previous paragraph, focusing on 

the retrospective design of the latter 

paragraph. 

quality assurance and 

control in the latter stage 

Corallo 

et al. 

(2013) 

lean thinking reduce waste (quality, 

flexibility, customiza-

tion) 

design front to quality management 

of mass production 

reduce waste, stabilize 

quality and comprehensive 

effects 

Womack 

and Jones 

(2003) 

design thinking customization and 

optimization are the 

guiding objectives; the 

latter paragraph is 

based on this concept to 

modify the design, 

manufacturing, and 

service processes. 

prospective customization, design, 

engineering to mass production and 

service 

prospect customization 

priority and prototype 

realization thinking。 

Brown 

(2010) 

 

The above five categories of new 

product development tools can only play 

a part of gradually improving functions 

for new product development issues 

with diverse decision-making factors 

and environmental changes. For overall 

product development, there are still 

some limitations, including: 

 

1. Management limitations: the lack 

of innovation and customization 

based on the principle of stability, 

usually suitable for the extension of 

existing products. 

 

2. Marketing limitations: The descrip-

tion of the segmentation and posi-

tioning is abstract and difficult to 

specifically present on the design 

prototype. The specific effective 

presentation of differentiation is un-

predictable. The gap between the ac-

tual design and marketing communi-

cation of professional design engi-

neers. 

 

3. Design limitations: Detail design 

and customer strategy parameters 

depend on the subjective experience 

of the design engineer. Tool applica-

tions such as axiomatic design, TRIZ 

or design thinking can only be used 

as an auxiliary reference. 

 

The spirit of optimal design lies in 

the matching combination of consumer 

requirement, resources and competitive 

market. That is, consumers will choose 
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products with relatively high CP values. 

 

Therefore, when designing the 

product: 

 

1. For products with alternative tech-

nical conditions: less innovation 

competitors or large gaps, the CP 

value comes from the customer's 

perception of the value of the product, 

the importance of solving the prob-

lem and the cost (price and learning 

cost). 

 

2. For products with technical choices 

(oligopoly): limited technical capa-

bilities, innovation competition 

comes from design strategies, CP 

values come from customer com-

parisons and individual needs, and 

design costs (prices paid by custom-

ers and learning costs). 

 

3. Products that are increasingly 

competitive and mature in the market 

(imperfect competition): reducing 

costs and improving quality and ser-

vice are key, and the rest of the fac-

tors will not be of comparative ad-

vantage. Usually the price drop CP 

value rise is the normal state of com-

petition. Focus will be transferred to 

quality and service improvement. 

 

The way to adjust the CP value can 

be divided into the following six catego-

ries: (1) cost (price); (2) popularity (ap-

pearance); (3) brand (advertising); (4) 

quality (process); (5) function (design); 

(6) service (aging). The method of ad-

justing the CP value includes: (1) im-

proving performance, the price is con-

stant or the difference is not large; (2) 

the price is lowered, the performance is 

unchanged or the difference is not large; 

(3) the CP is improved by the inductive 

factors, and the feeling is improved; (4) 

reduce learning costs and increase the 

perceived CP value. 

 

Design Strategy Matrix 

 

At the beginning of development, 

appropriate product design should con-

sider both customer needs and competi-

tive markets. Design decisions often 

come from senior design engineers and 

their teams, so they can search for in-

formation and countermeasures, and 

eliminate professional biases. Develop 

an effective analytical and integrated 

design strategy, construct a more for-

ward-looking analysis model for new 

product development, and improve the 

effectiveness of product innovation and 

development. This study reorganizes the 

spirit of optimal design based on the 

analysis of past tools. This study em-

phasizes the connotation of optimal de-

sign, the combination of elements of 

new products in the face of the choice 

between the target customer and the 

competitor for the design strategist. In 

the process of seeking to design the op-

timal product, construct a more com-

prehensive design strategy matrix as 

shown in Figure. 1. 

 

The optimization of the product can 

generally be explained from the dimen-

sion of quality, including: 1. transcen-

dent, 2. product-based, 3. user-based, 4. 

manufacturing-based, 5. Value-based 

(Garvin 1984). The meaning of the op-

timal design of this study is: 1. Design 

strategist's choice of new product ele-

ment combinations in the face of target 

customers and competitors; 2. Conduct 

comprehensive product cost compari-

sons (including price, learning and ded-

ication) with competitors and target 

customers to find the biggest design 

benefits; 3. The optimization of the de-

sign output should have an optimum de-

sign with comprehensive benefits and 

cost, and usually presents a state of su-

perior value to the competitive product 

(the only suitable combination of VC 
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values, even the best or the cheapest, 

usually not optimum choice). In sum-

mary, the optimization emphasized in 

this study is based on a quality with sub-

stantial competitive significance. It 

should be a contingency perspective 

under factors such as cost and risk. Op-

timization requires the construction of 

multi-dimensional VP values to have 

practical meaning. 

 

  

 

Figure 1. Optimal Product Design Strategy Matrix 

 

 

In this 3*3 design strategy matrix, 

the vertical axis mainly describes the 

source of new product development, in-

cluding design options that are generated 

by the customer, generated by the inter-

mediary, and generated by the competi-

tor. The description is as follows: 

 

1. Customer: The design requirements 

provided by the user, including the 

technical parameters and service pa-

rameters to be resolved or expected. 

Currently, analytical tools for cus-

tomer needs should be representative 

of QFD. 

 

2. Intermediary: Design requirements 

provided by the intermediary, such as 

maintenance, distribution, research 

units, and other markets, including 

design parameters for technical func-

tions and services to be improved. 

The mediator's information process-

ing usually takes: 

(1) Mandatory factors such as laws, 

patents, and common specifica-

tions. 

(2) Semi-mandatory such as cultural 

factors, regional or professional 

particularities. 

(3) Passive response with targeted 

improvements or responses, such 

as DFA, DFC, DFM or technical 

equipment limitations. 

 

3. Competitor: Observe the design of 

the competitive end with or possible, 

including technical functions and 

services, or strong or weak clever de-

sign and relative cost parameters. 

Currently, analytical tools for cus-

tomer needs should be more repre-

sentative of DFSS. 

 

The horizontal axis of the matrix 
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mainly describes the design options in 

the three directions of the customer, the 

intermediary and the competition, in-

cluding the actual or possible options of 

the technology and service. These three 

policy options can be used as design 

strategy options for integrating decision 

design strategies. And retain factors that 

are not included in the design strategy, 

such as estimates of competitor strate-

gies. This result can be used as a re-

source for future changes. The descrip-

tion of these three design options is as 

follows: 

 

1. Design strategy: presenting the 

thinking logic of the choice and 

matching of technology and service. 

 

2. Technology: Provide complete 

function, quality and appearance in-

formation to the product, and corre-

spond to the design and manufactur-

ing process to solve the actual needs 

of customers. 

 

3. Service: Thinking about how to 

provide sales and after-sales services, 

such as packaging, advertising, 

branding, and guarantee, to meet the 

customer's needs. 

 

For technology and service avail-

able resources that are not included in 

the strategy options of the design strat-

egy matrix, they can be retained in the 

final design to flexibly adjust the CP 

value of the marketing portfolio. 

Through the analysis of the design 

strategy matrix to obtain the optimal 

specifications, and then through the CP 

worth comparing to obtain the optimal 

CP value, complete the construction of 

the optimal product design. When the 

product is ready to go on the market, it 

can obtain a competitive product portfo-

lio and obtain parameters that dynami-

cally adjust the CP value, so that it can 

be adjusted according to environmental 

changes, especially for competitors fac-

ing similar product positioning. 

Application Of Design Strategy Matrix 

 

Design thinking in the stage of  

production orientation 

 

This type is mainly generated by a 

combination of functions, services and 

customer needs (Figure 2). In the early 

stage of product development, when 

competition is less intense, you only 

need to consider the top information. In 

the early stage of industrialization, when 

the market is still in the produc-

tion-oriented stage, it is more suitable. 

 

A. The intersection of functional de-

sign and customer needs, with origi-

nal technology in the market, usually 

unique or strategically unique; mainly 

for customer needs and the quality 

and service assurance. Usually cus-

tomized a small number of products, 

such as special machines, architec-

tural design. 

 

B. The intersection analysis of service 

design and customer needs is appli-

cable when there is an absolute ad-

vantage in research and development 

of new technologies, design innova-

tions, patents or market management. 

Usually customized a small number 

of services, such as consulting ser-

vices, or single-person event design, 

catering design. 

 

C. Both functions and services need to 

be balanced. In addition to the func-

tions, the products also need ser-

vice-supported products to cope with 

possible competition conditions, such 

as skin care products, home appli-

ances, or items that require constant 

adjustment. 
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Figure 2. Design Thinking In The Stage Of Production Orientation 

 

Design Thinking In The Sales  

Orientation Stage 

 

This type is mainly generated by the 

combination of functions, services, cus-

tomer needs, and competitive products 

(Figure 3). In the mid-term of product 

development, when the market competi-

tion is relatively mature, it is necessary 

to consider the information of the com-

petition layer. In the middle stage of in-

dustrialization, the market is more suit-

able in the production-oriented and sales 

stages. 

 

 

 

Figure 3. Design Thinking In The Sales Orientation Stage 

 

D. The intersection of functional de-

sign and customer needs, and com-

parative analysis with competitors. 

Applicable to oversupply in the mar-

ket, oligopolistic or only competitive 

advantage. The main strategy is to 

maintain a comparative advantage in 

terms of functionality, quality, and 

service for customer needs and com-

petitive products. 

 

E. The intersection of service design 

and customer needs, and comparative 

analysis with competitors. Mainly 

focus on the cost-effective regulation 

design, in addition to cost, function, 

quality, but also marketing methods 

and market flexibility. 

 

F. Both functions and services need to 

be balanced. Existing products also 

require additional service products 

and must be compared with competi-

tors, such as cosmetics, home appli-

ances or items that require frequent 

adjustments. 

 

Design Thinking In The Stage Of  

Marketing Orientation 

 



2019 IJOI 

http://www.ijoi-online.org/ 

 

 

The International Journal of Organizational Innovation 

Volume 12 Number 1, July 2019 

119 

When the product market develops 

to maturity, the market competition is 

fierce (Fig 4). Products must consider 

competition and innovation to win. In 

the mature stage of industrialization, the 

market is more suitable in the market-

ing-oriented stage. 

 
 

Figure 4. Design thinking in the stage of marketing orientation 

 

G. After the intersection of functional 

design and customer needs, consider 

the intermediary factors and competi-

tive products for comprehensive 

comparative analysis. For example, 

cosmetics, home appliances, or items 

that require constant adjustment. Ap-

plicable when the market is oversup-

ply and close to a fully competitive 

market. Product advantages are built 

primarily in function, quality, and 

service. The strategy is to 

pre-evaluate and create differences 

and uniqueness while continuing to 

innovate to maintain sustainability. 

 

H. The integration of service design 

and customer needs is integrated, 

considering the intermediary factors 

and competitive products for com-

prehensive comparative analysis. For 

example, cosmetics, home appliances, 

or items that require constant adjust-

ment. The strategy emphasizes the 

control of cost performance, market-

ing methods, brand and emotional 

value creation. 

 

I. Functional and service needs to be 

balanced, existing products also need 

to be accompanied by service prod-

ucts, and must be compared with 

competitors. Respond to future inno-

vation and marketing positioning 

while sensitive observation and re-

sponse. 

 

Innovative Marketing Stage, Possible 

Random Combination Status 

 

After the maturity of the product 

market, the factors of product competi-

tion are complex and diverse. In addition 

to considering competition and innova-

tion, it is also necessary to adapt re-

sources to meet the needs of the market 

and customers in order to maintain flex-

ibility and speed of strategy. In the ma-

ture industrialization, the marketing 

technology in the market is at the mature 
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stage. Strategic adjustment is needed to 

achieve the possible degree of optimiza-

tion. The product mix will be generated 

with market conditions and subjective 

creativity. The law of product mix is rel-

atively unstable, but the management 

principle is still the pursuit of optimiza-

tion. 

 

Conclusion 

 

There is no way for business man-

agement and product development, and 

it must be reflected in the changes in the 

market environment. This study con-

structs a design strategy matrix model of 

three-layer information and three-layer 

design strategy, and examines the feasi-

ble alternatives for layer-by-layer visu-

alization. The initial design thinking is 

generated by functions, services and 

customer needs; the comparative think-

ing of gradually adding competitive 

products, and the comprehensive think-

ing of third-party information and de-

signers' insights. The analysis of the de-

sign strategy matrix provides analysis 

from simple to complex, with a full 

range of competitive thinking to avoid 

design flaws that cannot be compensated 

afterwards due to limited thinking. 

 

In the design strategy matrix, the 

analysis model integrates tools of QFD, 

DFSS (6σ design), and PLM, and theory 

of product customization, market 

economy, competitive thinking and 

consumer behavior, in order to construct 

an analytical model with validity and 

feasibility. This design strategy matrix 

can fully express the design concept and 

integrate the communication effects of 

different expertise. The design strategy 

matrix analysis model will embody the 

design parameters related to customers 

and competition. The inclusion of in-

termediary design parameters covers the 

interpretation of ideas and other infor-

mation. This design strategy matrix 

analysis model considers both normative 

induction and narrative recommenda-

tions. Through the comparison of cus-

tomer demand practices and competitive 

products, CP values will provide evi-

dence of specific market acceptance as a 

reference for design decisions. 
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