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Abstract-Value engineering is a management thought and 
skill that aims at increasing the value of the study through 
the collaboration of related field and the systematic analysis 
of the function and cost of the study. Value engineering 
applied to innovation management, its emphasis is on the 
functional analysis of innovation management. Through the 
function definition, function rearrangement and function 
evaluation, the functions of innovation management and the 
cost of each function are confirmed, and then the application 
of value engineering improve the efficiency of enterprise’s 
innovation management. 
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. THE BASIC PRINCIPLES OF VALUE 
ENGINEERING 

Value engineering is a management thought and skill 
that aims at increasing the value of the study through the 
collaboration of related field and the systematic analysis 
of the function and cost of the study.  

In value engineering, the “value” can be interpreted as 
the ratio of the function of evaluation a thing and the cost 
of the realization of this function. It is the scale to 
measure the degree of useful things and the 
comprehensive reflection of product function and cost. 
The formula of the value can be expressed as follows: 

V=F/C 
Of which: V-value; F-function; C-cost. 
Value engineering studies the relationship between the 

function and cost of things by the research methods of 
technical economy. In the customer’s point of view, value 
engineering analyzes and studies systematically the 
question, and combines closely the technical activities and 
economic activities through the innovation and 
optimization of the program to achieve the lowest cost to 
obtain the essential functional effects.  

The main ways to enhance the value of things are: the 
same function (F), reduce the cost (C); the cost (C) 
unchanged, increase the function (F); the function (F) 
slightly reduced, the cost (C) significantly decreased; the 
cost (C) a slight increase, the function (F) has increased 
significantly; the function (F) increase in the cost (C) 
decrease. Therefore, only to combine the function of 
things with the cost of things, technical indexes with 
economic indexes, and to analyze quantitatively their 
mutual relations, the value of things could be improved, 
and more economic benefits could be achieved. 

The study of value engineering is all things of the 
costs incurred for function acquiring. The purpose of 
value engineering is “the lowest life cycle cost to achieve 
reliably the essential function in order to obtain the best 
overall efficiency”. 

. THE FUNCTIONAL ANALYSES OF 
ENTERPRISE’S INNOVATION MANAGEMENT 

Functional analysis is the core of value engineering. 
Value engineering is an organized creative activity with 
the lowest life cycle cost to achieve reliably the essential 
function; it attaches great importance to the functional 
analysis of things, including the function definition, 
function rearrangement and function evaluation. 

A. Function definition 

The role of function definition is to establish a new 
starting point for thinking - starting from the function, 
rather than starting from the concrete structure, thus 
providing the basis for an open idea. 

The functions of enterprise’s innovation management 
include the following:   

To meet market demand. One of the objectives of 
enterprise is to meet market demand, to provide 
people a variety of products and services. People 
need various products and services, such as the use 
function of goods, performance quality, appearance 
design, maintenance, after-sales service and so on. 
Due to the constantly changing demand, we must 
constantly introduce new products and new models. 
We can achieve this, of course, by copying other 
people’s products or the introducing technology 
form others, but the fundamental point of view, 
enterprise’s own innovation is very important. 
To reduce operating costs. Through innovation 
management, we can not only improve the process 
flow but also reduce raw material consumption and 
energy consumption, thereby reducing the 
production cost of enterprise. At the same time, 
enterprises which use advanced production 
technique, can improve the organization and 
management of enterprises, improve management 
efficiency and reduce management costs. 
To enhance economic benefit. Economic benefit is 
a key factor to long-term survival and development 
of enterprises, therefore, profit maximization to be 
every enterprise goals. To obtain the most economic 
benefit, enterprise usually starts from the expansion 
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of sales and the abatement of costs, these two aspects 
can be achieved through innovation management. 
To maintain leading-edge technology. Another 
function of innovation management is that enterprise 
maintains leading-edge technology in the industry, 
especially high-tech industry. Many industry 
standards are set by the technology leader. Therefore, 
the technology leader has more power to set the ruler 
and has greater superiority in the competition, and 
can better lead the market and more effectively is the 
key to the market even monopolize the market. 
Continuing ability to innovate. The enterprise’s 
innovation management is a long-term activities but 
not a short-term behavior. It is a problem that every 
enterprise how to maintain continuous business 
ability to innovate. Therefore, in each enterprise’s 
innovation activities, we should consider the 
possibility that this innovation management provide 
potential for the next innovation management. This 
requires companies to constantly follow the trend of 
today’s scientific and technological development, 
and to predict correctly the potential of innovation, 
so that innovation can be moving in the right 
direction. 

B. Function rearrangement 

Function rearrangement is a systematic work to line 
up according to certain logic the sub-function of the 
overall function of the composition of things after the 
definition. Function rearrangement may be organized into 
“purpose–means” logic, and the result is the formation of 
the function system dendrogram. In dendrogram, upper 
function is the purpose and lower function is the means. 
The “purpose - means” relationship is not only a recursive 
relationship but also transmission relationship: a function 
is not only a means of its upper function, but also a 
purpose of its lower function. 

For different enterprises, and its focus on innovation 
management functions are different, therefore, in function 
rearrangement, it is important to confirm the basic 
functions of enterprise innovation management by value 
engineering thinking and methods. To increase the market 
share as the main goal, enterprise’s basic functions of 
innovative management is to meet the market demand, the 
other for auxiliary function; With regard to profit 
maximization as a major goal of the enterprise, its basic 
functions of innovation management is to reduce costs, 
the other for the auxiliary function; With regard to 
technology leadership as a major objective of the 
high-tech enterprises, and maintain leading-edge 
technology to provide a continuum of technological 
innovation capability is the basic functions of innovation 
management, the other for the auxiliary function. 
Therefore, in the analysis of the basic functions of 
innovation management, we should analyze specifically in 
accordance with the strategic goal of enterprise. 

In the time of function rearrangement, enterprises 
must in light of its own strength, the use of value 
engineering ideas and ways to strengthen the necessary 
functions, remove unnecessary functions, at the same time, 
to avoid inadequate or excessive function. 

C. Function evaluation 

The key of function evaluation is to determine the 
value of function (F). The basic idea is that the customer 
is always wanted to use the least money to buy the same 
function things, the “minimum cost” is the function value 
of things. In fact, we can use “target cost” in place of 
function value. Target cost is the cost of efforts to reach a 
minimum value, which can be the industry average value, 
and even the industry’s lowest cost of advanced 
enterprises. 

The function evaluation of innovation management 
includes the decomposition of innovation management 
function, the importance identification of every 
sub-function and the determination of the overall function 
value of the programs of innovation management. 
Therefore, the function evaluation could include not only 
the total function value quantification, but also 
sub-function value quantification. Usually, we decompose 
total function to sub-function, and then compare the 
sub-functions, to determine the “coefficient of 
importance” on the basis of the contribution of lower 
function to the upper function. The sum of all the 
important coefficient of lower functions equal to 1, that is: 

 fi = 1. 
Function decomposition. In general, according to 
the logic of “purpose - means”, we can retrospect 
function systems from the upper function to the 
lower function, so that broken down the main 
functions of enterprise’s innovation management 
into the sub-functions, as shown in Tab. 1.  
However, due to the different industry, as well as the 
specific circumstances of different enterprises, the 
function decomposition of innovation management 
will vary. 
To determine the importance of sub-functions. In 
the functions of enterprise’s innovation management, 
the importance of sub-functions is different. In 
general, the importance of the basic functions of 
innovation management is higher than the auxiliary 
function. However, in order to get a more scientific 
and objective assessment, It is necessary that we can 
evaluate quantitatively the importance of the 
functions of the innovation management (including 
the decomposed sub-functions). The basic idea is 
that we can score the importance of each function to 
stand on the user’s position, and then calculate the 
proportion of functional scores, that is, the 
coefficient of function evaluation. Quantitative 
evaluation methods including the contrast ratio 
method, the function system score method, etc. 
To determine the value of the overall function of 
the program. As a result of the value of the function 
can usually not directly add in program of innovation 
management, we can evaluate the overall function of 
different programs of innovation management by 
summary matrix method. The specific methods are: 
First, we can determine the appropriate quantitative 
evaluation index for the sub-functions of innovation 
management; Second, we can estimate the size of 
function of each program of innovation management 
in order to obtain the evaluation value of each 
function index; Third, we can define the each 
function’s optimal index value as 100 from each 
program of innovation management, the size of the 
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index value of the index of other program calculated 
by the ratio; Fourth, we can calculate the sum of the 
index value of programs weighted the coefficient of 
function evaluation, the sum to be the total index 
value of programs. The total index value reflects the 
size of the overall function of the program. 

TABLE . THE FUNCTION DECOMPOSITION TABLE OF 
ENTERPRISE’S INNOVATION MANAGEMENT  

Upper function Lower function 
Use and grade requirements 
Reliability and quality requirements 
Maintainability requirements 
Service requirements 

To meet market 
demand 

Requirements to increase market share  
To reduce raw material inventory 
To reduce raw material costs 
To reduce factory costs 
To reduce labor costs 

To reduce operating 
costs 

To reduce management costs 
To Increase profits 
To increase rate of return on equity capital 
To increase the rate of earnings per share To enhance economic 

benefit 
To improve the rate of achievements 
conversion  
To enhance the rankings in industry 
Accelerating technological innovation To maintain 

leading-edge 
technology To increase the technical difficulty in 

innovation 
Reserved space in innovation 
To dredge up the potential in innovation Continuing ability to 

innovation To reduce the possibility of innovation being 
replaced 

. THE COST ANALYSES OF ENTERPRISE’S 
INNOVATION MANAGEMENT 

The cost of innovation management, different from 
ordinary products which can easily apportion cost to its 
various parts and functions, generally estimate only the 
total cost of entire innovation management projects. To 
implement innovation management, enterprise accrues 
inevitably human, material and financial resources costs 
direct and indirect and tangible and intangible. 

A. The adjustment costs of organization structure 

Innovation management strategy is constrained and 
impacted by the organization model. The organization 
model determines information transfer and sharing 
mechanisms and the ways and means of the allocation of 
various resources in the organization, and ultimately 
reflects in the organizational efficiency and capacity. Only 
when the organization to respond to innovation 
management strategy, and the organization structure to 
support members rather than to inhibit and restrain, 
innovation management is successful implemented. It is 
very difficult that some sort of organization model can 
very good support all innovation management strategy. In 
the implementation of innovation management strategy, 
enterprise needs to make adjustments to its organization 
structure. As a result that the organization structure is of 
certain rigidity, this adjustment inevitably gives rise to 
human, material and financial resources costs direct and 
indirect and tangible and intangible. In order to meet the 
innovation management strategies, the costs of the 

different adjustment of organizational restructure are 
different. 

B. The costs related to R & D activities 

R & D costs can be mainly divided into direct and 
indirect costs. Direct R & D costs refer to the costs used 
directly in an innovation activity, including mainly 
investigation and research costs, testing costs, labor costs, 
technology import costs and opportunity costs, etc. 
Indirect R & D costs refer to the costs that not directly use 
in an innovation activity, but assess to a number of 
innovation activities, including mainly instruments and 
equipment costs, staff training costs, marketing and 
after-sales service costs, other management costs, etc. 
Lead-based strategies may require more direct and 
indirect R & D costs, in contrast the follow-up-based 
strategies and imitation-based strategies less. 

C. Unique costs to support innovation management 
models 

Unique costs refer mainly to unique inputs in the 
different innovation management model. For instance, 
lead-based innovation management strategies have to 
invest more than other models of intellectual property 
protection costs, as well as the costs needed for technical 
security and to maintain the uniqueness of the technology. 
For another example, follow-up-based innovation 
management strategies may have to spend more on the 
market development and promotion. The unique costs of 
different innovation management strategies will be very 
different. In general, because the technology advanced, 
the unique costs of lead-based strategies are larger than 
the other two strategies. 

. THE VALUE EVALUATION OF ENTERPRISE’S 
INNOVATION MANAGEMENT 

A. The characteristics of the value evaluation of 
innovation management 

The value evaluation of innovation management, 
different from the value analysis of new products and new 
technology, should have the following three 
characteristics: 

Functional analysis of innovation management is not 
analysis application functions of product or 
technology, but as an activities or a process of 
innovation management from the perspective of the 
overall enterprise to analyze the function of 
innovation management, that is, the role of 
innovation management for enterprises.  
Cost analysis of innovation management is not 
analysis life cycle cost of product or process flow, 
but considers the process of innovation management 
brought about the R&D costs and other management 
costs, as well as substitute for the original 
technology brought about the opportunity cost. 
The purpose of the use of value engineering in 
innovation management is not to enhance the value 
of innovative products, but to maximize enterprise’s 
the strengths and interests in all aspects (such as 
competitive advantage, technical superiority, 
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continuous innovation capacity, etc.) by innovation 
with minimal development costs, that is, to enhance 
the integrated value of innovation. 

B. The means of to enhance integrated value of 
innovation management 

To enhance the integrated value of innovation 
management, we can proceed from the following means 
to improve innovation programs. 

The cost of the same, the function to improve. By 
optimized and adjusted the allocation of resources, 
we maintain the total cost unchanged and improve 
overall function, thereby enhancing the value of 
innovation management. For example, in new 
product development process, through further market 
research and analysis, we found that market demand 
of another kind of products have greater market 
potential than the products developed by original 
program, and their the technical difficulty and cost 
of development is more or less the same. At this time, 
we mast give up original innovative programs, and 
develop the products that have a greater market 
potential, thus enhancing the function and value of 
the innovation. 
The function unchanged, reduced the costs. In 
maintaining the same function circumstances, we 
have to reduce the cost of innovation management as 
far as possible, thereby enhancing the function of the 
innovation management. For instance, in the same 
circumstances of innovation goal, we can improve 
the organization and management of innovation, and 
remove unnecessary functions or excess functions, 
and improve the efficiency of development and the 
testing methods and procedures, thereby reducing 
development costs and improving the value of 
innovation management. In another example, as a 
result of independent development of Gordian 
technique is difficult and costly in certain innovation; 
we can introduce some of the crucial technologies 
and not change the target of innovation, but save a 
certain amount of development costs. 
The function improved, the cost decreased. 
Targeted use of new technologies and new 
management, that innovation not only reduces 
resource consumption and improves the overall 
function is the best way to enhance the value of 
innovation management, but is not always easy to do. 
As some innovation management, by improving the 
experimental apparatus and equipment, or using 
more advanced testing methods, we can accelerate 
research progress and reduce the consumption of 
development, but also improve the accuracy of the 
test, so that innovation management obtain better 
results. 
The cost to increase, significantly increase the 
function. Through an appropriate increase in the 
cost of innovation management in exchange for a 
significantly upgrading of the function, and 
ultimately the value of innovation management is 
improved. For example, due to technical weakness, 
some enterprises can not self-developed core 
technology, will be able to employ external 
personnel (such as researchers of colleges and 

universities or research institutes) to cooperate in the 
development, which although appropriate increase of 
development costs, but the level of R & D and 
innovation function will be greatly enhanced.  
Drop properly the function, significant decline in 
the cost. Due to changes in market demand and 
changes in the functional requirements of the 
innovation, the rate of decline in the cost is much 
larger than in function, so that the needs of another 
level is met, the value of innovation management is 
improved. For example, appropriate to reduce the 
performance of innovative products, we can greatly 
reduce the difficulty of development. On the whole, 
it increased the value of innovation management. 
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