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Abstract 

The innovation behaviors and innovation abilities of small and medium manufacturing 
enterprises have positive effects on the development of Chinese manufacturing industry. 
This paper expounds the concept, classification, characteristics and relationship of 
innovation. Weak innovation consciousnesses, insufficient innovation demands, 
insufficient innovation abilities and the unremarkable achievements of innovation are 
the problems of small and medium manufacturing enterprises. Eight factors (market 
demand, market mechanism, Innovative service system, environment complexity, 
company size, innovative expected benefits, innovative consciousness, innovative 
incentives) which influences the innovation of small and medium manufacturing 
enterprises are put forward. The conclusion of this paper is that the innovation abilities 
of enterprises is not determined by one factor, it may require most or even all factors. 
All kinds of factors have direct or indirect (positive or negative) effects on the innovation 
abilities of enterprises. From the perspective of enterprise, policy and industry, it 
provides comprehensive strategy to improve the innovation abilities of small and 
medium enterprises. This paper hopes to improve the innovation abilities of small and 
medium manufacturing enterprises in China. 
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1. INTRODUCTION 

China's economic development has entered a new economic normal mode, in the context of 
economic globalization, most Chinese enterprises need to upgrade from the "Made in China" 
strategy to "Created in China." China's SME enterprises are a large group, accounting for more 
than 99% of all Chinese companies, creating nearly 60% of China's GDP. Therefore, the 
innovation behavior and upgrading of small and medium-sized manufacturing enterprises are 
imminent, and “Made in China 2025” also puts new demands on the innovation of small and 
medium-sized manufacturing enterprises. 

In 2014, the National Bureau of Statistics organized the second national enterprise 
innovation survey. According to the survey, among the 646,000 enterprises surveyed, the 
number of enterprises with innovative activities was 266,000, accounting for 41.3% of the total 
number of enterprises; Among the enterprises, 81.3% are large enterprises, 61.9% are 
medium-sized enterprises, and 41.3% are small-sized enterprises. The proportion of 
innovation activities is decreasing with the scale of enterprises, that is, small and medium-sized 
enterprises have low participation in innovation activities. In terms of innovation success rate, 
78.6% for large enterprises, 59.3% for medium-sized enterprises, and 41.2% for small 
enterprises, that is, the larger the enterprise, the higher the success rate of innovation. As can 
be seen by the findings of the National Bureau of Statistics: While innovation activity in 
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manufacturing is relatively high, but lower manufacturing SMEs in innovation and innovative 
behavior participation success rate. This paper described the current situation of small and 
medium manufacturing enterprises innovation, then the status of small and medium 
manufacturing enterprises carry out innovative internal and external factors, the future Chinese 
small and medium manufacturing enterprises to provide useful insights and advice in 
innovation activities. 

2. CONCEPTUAL BACKGROUND 

2.1. Innovation 

Innovation is a broader concept, innovation can be applied to all aspects of human society. 
Joseph Alois Schumpeter first proposed the innovation in the Economic Development Theory 
of 1912, and the innovative concepts proposed were defined and explained from the 
perspectives of economics and industrial production; Simon Kuznets defines innovation as “a 
new approach to achieving a useful purpose”; Nelson and Winter define innovation as "the 
change in current decision rules"; Shang et al. (2005) argue that innovation is a comprehensive 
behavior that integrates existing factors and learns, analyzes and draws lessons from them. 
According to the views of scholars, this paper argues that innovation refers to the guidance 
based on existing thinking patterns that is different from conventional ideas, and uses existing 
cognitive levels and resources in specific environments. In the meet certain social needs, 
creating new things, methods, elemental, path, environment and get some beneficial effect 
behavior. 

2.2. Innovation Classification of SME Manufacturing Enterprises 

Garcia & Calantoned et al. (2002) classified them into radical innovations, moderate 
innovations, and incremental innovations based on their innovative size. The SPRU Institute at 
the University of Sussex (1998) divided innovation into progressive innovation, fundamental 
innovation, technological system innovation, and technology-economic paradigm shifts. 
Henderson and Clark et al. (1990) divided innovation into progressive innovation, construction 
innovation, modular innovation and radical innovation according to the knowledge 
management perspective. Most of China's small and medium-sized manufacturing enterprises 
have low innovation ability, and the main ways to obtain new technologies or new processes are 
scarce. Combining the basic ideas of scholars, this paper divides the innovation of small and 
medium-sized manufacturing enterprises into original innovation, integrated innovation and 
imported innovation from the perspective of acquiring process channels. 

2.3. Characteristics of Innovation 

Monterio and Noronha (2015) proposed that innovation has the characteristics of 
endogeneity, preemptiveness and intrinsic support of knowledge ability. Chen & Jaw (2014) 
believe that innovation is characterized by diversity, extensiveness and efficiency. Alvesson 
(2004) believes that innovation is characterized by diversity, knowledge-intensiveness, 
uncertainty and science. This paper synthesizes the characteristics of domestic scholars, and 
combines the current innovation characteristics of small and medium-sized manufacturing 
enterprises in China. This paper argues that the characteristics of innovation are as follows: the 
source of innovation is diverse, the cyclicality of innovation is different, and innovation is 
uncertain. 

2.4. Innovation and Innovation Performance 

Fritsch & Franke (2004) used the analysis of variance and regression analysis to conclude 
that the comprehensive utilization of external innovation sources in enterprises is conducive to 
improving the performance of enterprises. Jiao et al., (2008) established a model through 
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literature review and theoretical analysis, and conducted empirical analysis using the 
manufacturing enterprises in the Yangtze River Delta region as research objects. Jiao et al., 
(2019) proposed innovation has a positive effect on business performance, under normal 
circumstances, a variety of innovative models to enhance business performance. Enterprises 
can make full use of external innovation sources to enhance their competitiveness through their 
potential and absorption capabilities. 

3. STATUS OF SMES’ INNOVATION 

As the innovation of small and medium-sized manufacturing enterprises is of great 
significance, according to the relationship between small and medium-sized manufacturing 
enterprises and innovation as described above, it is necessary to summarize the innovation 
status of small and medium-sized manufacturing enterprises in China. The main data used 
below comes from two parts, one is the online questionnaire collected by the authors of small 
and medium-sized enterprises, and the other is the effective data in the series of surveys 
published by the 2014 National Enterprise Innovation Survey for the society. The questionnaire 
survey was conducted from April 2017 to May 2017. The effective questionnaire was 156. The 
surveyed enterprises covered various industries such as food and beverage, wood furniture, 
electronics industry, paper printing, pharmaceutical and biological products, machinery and 
equipment, etc. The establishment of the surveyed enterprises was concentrated in the early 
21st century. More than half of the enterprises were private enterprises, and nearly 23.21% of 
the enterprises were joint-stock enterprises. The survey targets also covered foreign-funded 
enterprises, individual industrial and commercial households and collective enterprises. The 
second National Enterprise Innovation Survey was a comprehensive survey conducted by the 
National Bureau of Statistics in 2014. The survey covered all sectors of the wholesale and retail 
industry, the transportation industry, the rental service industry, the information transmission 
industry, the construction industry and the service industry. The total number of enterprises 
surveyed was 646,000. The enterprises were distributed in the eastern, central, western and 
northeastern parts of China. The investigation was strong and the investigation scope was wide. 
The survey data was official and authoritative. 

It should be pointed out that there are many repetitive problems in the innovation of large 
state-owned enterprises, manufacturing industries and small and medium-sized 
manufacturing enterprises. 

3.1. Weak Sense of Innovation 

According to the data collected from 56 valid questionnaires, there are 22 questionnaires 
with a degree of emphasis on general and non-emphasizing on the issue of enterprises attaching 
importance to new product development, with a proportion of 39.29%. In addition, the survey 
data shows that the proportion of medium-sized enterprises to achieve product or process 
innovation is 47.6%, the proportion of achieving organizational innovation is 40.5%, and the 
proportion of achieving marketing innovation is 36.1%; The proportion of enterprises that 
achieve product or process innovation in small enterprises is 26.7%, the proportion of 
organizational innovation is 27.1%, and the proportion of product innovation is 20.8%. At 
present, the innovation consciousness of most small and medium-sized manufacturing 
enterprises is relatively weak. Enterprises do not pay enough attention to knowledge 
innovation and knowledge creation, and lack the courage and consciousness of independent 
innovation, which leads to the phenomenon of short product cycle, single product quantity and 
poor product quality of small and medium-sized manufacturing enterprises. 
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3.2. Insufficient Innovation 

Among the 56 valid questionnaires, 26.79% of the respondents believe that the revenue 
generated by new products is equal to the industry average, and more than 46.42% of the 
respondents believe that the income generated by new products is lower or even lower. At the 
industry average. Only 1.79% of those surveyed said new product revenues were higher than 
the industry average. At present, the competition among small and medium-sized 
manufacturing enterprises is fierce, and the living environment of enterprises is relatively bad. 
Most small and medium-sized manufacturing companies offer homogeneous or inferior 
products for survival choices. The potential for such cottages and imitation products to adapt 
to the market and consumers is low. Therefore, the innovative needs of these products are of 
little significance, and the demand for innovation naturally decreases. Moreover, China's current 
consumption model is still dominated by low-end consumer-led markets, that is, consumers can 
maintain the survival of most small and medium-sized manufacturing companies with less 
technology research and development, low-cost operation and lack of innovation. 

3.3. Insignificant Innovation 

Among the 56 valid questionnaires collected, in the statistics of the proportion of new 
product sales in the total sales in the last three years, 17.86% accounted for less than 10%, and 
42.86% accounted for 10%-24%. 5.36% of companies accounted for more than 74%.The 
market competitiveness of small and medium-sized manufacturing enterprises is insufficient, 
and the innovation results are not significantly more prominent. It is conceivable that the 
products of small and medium-sized manufacturing companies want to achieve breakthrough 
innovation. Feasible incremental breakthrough innovations can only work in the short term. 
SMEs who want to gain a foothold in the market for a long time must have significant 
innovations and innovative products. At present, the innovation achievements of all aspects of 
small and medium-sized manufacturing are not significant, and the timeliness of innovation 
behavior and innovation activities is extremely poor. At the same time, it is also necessary to 
bear the external risks that the innovation results are imitated. The independent innovation 
effect of small and medium-sized manufacturing enterprises is not as expected by policy makers, 
but the innovation costs and risks that need to be undertaken are both real and objective. 

4. ANALYSIS OF INNOVATION FACTORS 

4.1. External Factors 

4.1.1 Market demand 

Wang (2018) claim that he innovation initiatives of small and medium-sized manufacturing 
enterprises are targeted according to market research or market demand, not blind and aimless. 
Market demand is the basis of innovative behavior, and market demand is uncertain, which also 
allows small and medium-sized manufacturing enterprises to seek survival and development in 
change. The use of innovative behavior to meet market demand can better stimulate and inspire 
the enthusiasm of all employees in small and medium-sized manufacturing enterprises, and 
provide more convenient conditions for enterprises to carry out innovative behaviors and 
innovative activities. Market demand can be reflected in the three-dimensional structure of the 
level of demand satisfaction, demand variability, and demand hierarchy. Figure 1 can intuitively 
explain the relationship between the three. As far as A and B are concerned, theoretically, the 
innovation passion of point A is higher. Because point A is more volatile than point B, the level 
of demand and demand are higher than point B, and the satisfaction of demand is lower than 
point B. 
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Figure 1. Market demand diagram 

 

4.1.2 Market mechanism 

As far as Chinese manufacturing is concerned, SMEs are in a distinct disadvantage position in 
the market mechanism. The small and medium-sized manufacturing enterprises have a single 
nature, and the channels for the development of innovative behaviors are relatively simple. 

Because the improvement of the market mechanism and the elimination mechanism, small 
and medium-sized manufacturing enterprises do not take the initiative to find innovation points, 
but take shortcuts to participate in market competition. 

4.1.3 Innovative service system 

Pacheco et al., (2009) believe that small and medium-sized manufacturing enterprises have 
less innovation experience, lack of innovative practices, and are less exposed to social resources. 
They cannot rely on their own strength and inherent resources to complete innovative behavior. 
The basic cognition of small and medium-sized manufacturing enterprises on innovation 
concepts, innovation processes, innovation drivers and other innovative factors is quite lacking. 
At present, the innovative service system of small and medium-sized manufacturing enterprises 
is not enough to support the long-term development of enterprises. A perfect innovative service 
system is very important. Enterprises need to improve the innovation service system according 
to their own characteristics and various problems encountered in their own development. In 
the context of a sound and innovative service system, companies can adopt more development 
proposals, and enterprises can also encourage employees to conduct targeted innovations. 

4.1.4 Environmental complexity 

At present, small and medium-sized manufacturing enterprises are still affected by the 
government's policy control. The policies and measures introduced by the government will have 
direct or indirect effects on the behaviors of small and medium-sized manufacturing 
enterprises, especially in terms of innovation. In this survey, only 5.36% of enterprises believe 
that government policies are compatible with enterprise development, and more than 28.58% 
of enterprises believe that government policies are not in line with corporate development 
needs. More than 82.14% of the surveyed companies believe that the government's support for 
small and medium-sized manufacturing enterprises is insufficient. Large and medium-sized 
enterprises receive key support from government funds. The medium and high-tech industries 
receive direct government financial support and tax incentives, while small and medium-sized 
manufacturing enterprises that are in a disadvantaged position cannot obtain more government 
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policies and various types of financial support. It has aggravated the phenomenon that the 
innovation cost of small and medium-sized manufacturing enterprises is high and the 
innovation behavior is difficult. 

4.2. Internal Factors 

4.2.1 Company size 

Small and medium-sized manufacturing enterprises have small and clever features in terms 
of production scale. The relatively small scale of the enterprise can adapt to the market in time 
and the acquisition cost of information is low. However, the size of small and medium-sized 
manufacturing enterprises is composed of different division of labor and various departments. 
The smaller scale of enterprises will inevitably delay the market reaction. The size determines 
the number of corporate departments and members. The size of small and medium-sized 
manufacturing enterprises limits the innovation behavior of enterprises to a certain extent. 

4.2.2 Innovative expected benefits 

The company's innovation benefits cannot be obtained in the short term, and it is necessary 
to consider the income problem in the long run. Although the innovation of small and medium-
sized manufacturing enterprises is directly related to the expected benefits and the probability 
of success in innovation, the significance of expected benefits is more important for small and 
medium-sized manufacturing enterprises. More than 39.29% of the respondents in this survey 
adopted low-cost pricing methods to sell products, which fully demonstrated that small and 
medium-sized manufacturing enterprises often determine relatively stable innovation expected 
benefits in order to survive, rather than adopting aggressive pricing strategies. The 
comprehensive competitiveness of small and medium-sized manufacturing enterprises is 
weaker than that of large-scale manufacturing enterprises. If there is no good expected benefits, 
it is difficult for small and medium-sized manufacturing enterprises to have the incentive to 
carry out innovative behavior. However, the expected return of innovation is dynamic. This 
dynamic comes from the subjective judgment ability of decision makers and the changes of the 
external environment in the process of innovation behavior. The expected income should be 
considered from the perspective of long-term dynamics. 

4.2.3 Innovative consciousness 

Condon (2017) claim that innovative awareness is a spiritual trend that can regulate and 
regulate individual behavior and increase awareness of innovation. The sense of innovation of 
employees is the sum of all employees' understanding of innovation. The sense of innovation of 
enterprise employees should be cultivated in the corporate environment, and try to cultivate 
the sense of innovation of all employees. Once separated from the corporate environment, it 
will deviate from the overall innovation culture of the enterprise. The innovation consciousness 
of the employees in the enterprise hotbed is the most desirable scene for all kinds of enterprises. 

4.2.4 Innovative incentives 

Yigitcanlar et al., (2017) assured that the innovation incentives of enterprises consist of direct 
incentives and indirect incentives. Direct and indirect incentives will ultimately enhance the 
sense of presence, pride and accomplishment of employees. Under the established reality of 
being at a disadvantage, small and medium-sized manufacturing enterprises should pay more 
attention to the construction of innovation incentive mechanism for enterprises. In the absence 
of appropriate incentives, even employees with extremely innovative thinking and excellent 
innovation skills can hardly consciously and spontaneously devote themselves to the innovation 
activities of enterprises. 
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4.3. Relationship Between Internal and External Factors 

From the perspective of enterprise development is concerned, the impact is not an element 
of innovation capacity can be determined, it may take most of the elements or even the 
combined effect of all the elements. The impact of various elements on their ability to innovate 
may be direct or indirect, either positive or negative. 

Figure 2 shows the specific relationship between internal and external factors very intuitively. 
In summary, the overall effect of external factors is theoretically weaker than internal factors. 
In other words, if we want to strengthen the innovation behavior of enterprises, the effect of 
directly starting from internal factors is more significant than that of external innovation 
sources. Of course, if there are conditions, it is more ideal to improve both internal and external 
factors. 
 

 

Figure 2. Relationship between internal and external factors 

5. IMPLICATIONS AND SUGGESTIONS 

This paper will provide opinions on the innovation of small and medium-sized manufacturing 
enterprises from three perspectives: enterprise level, government level and industry level. 
Among them, the enterprise-level focus on solving the three problems of the small and medium-
sized manufacturing enterprises themselves, the factors of innovation and the internal factors 
of small and medium-sized manufacturing enterprises. Government-level focus on solving the 
environmental factors raised earlier. Industry-level focus on solving the external factors raised 
earlier. It should be pointed out that the recommendations at all levels can be mutually 
infiltrated. In order to solve the innovation problems of small and medium-sized manufacturing 
enterprises, all parties must work together. 

5.1. Enterprise Level 

Enterprises should strengthen their ability to innovate independently. Small and medium-
sized manufacturing enterprises should actively participate in technological innovation 
activities, promote the integration of innovation resources, realize the technological progress of 
SMEs and upgrade industrial technology, and improve the innovation efficiency of SMEs. 
Enterprises should take the initiative to establish innovative departments or innovative 
institutions, and selectively carry out orderly innovation arrangements for different markets 
and different consumers.  

The employees of the company are the most basic part of the company. In this survey on the 
average cultural level of employees, the education level of high school and below and junior 
colleges accounted for 39.29%, and the average cultural level of 21.42% of employees was 
undergraduate. The above data reflects the current general situation of small and medium-sized 
manufacturing enterprises in China. Therefore, employees should enhance their sense of 
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innovation and integrate their sense of innovation into the survival of the company; employees 
should understand the current situation of the company, understand the significance of the 
company for the industry, and understand the individual innovation behavior and support for 
the company's innovation activities.  

5.2. Government Level 

Various policies and innovations at the government level are decisive. First, the government 
should continue to play a good role in the innovation environment and increase government 
policy propaganda policies. Second, the government should further adopt different levels of 
incentives to encourage small and medium-sized manufacturing enterprises to carry out 
various types of innovation activities. Then, the government should make more efforts in the 
financing of small and medium-sized manufacturing enterprises, and can start from the aspects 
of guiding commercial banks to optimize credit structure, innovative guarantee forms, and 
vigorously carry out stock market financing. In addition, the government should increase the 
introduction of various innovative composite talents to make due contributions to the 
innovation activities of small and medium-sized manufacturing enterprises. Finally, the 
government should carry out checks on the internal organizational innovation of enterprises, 
so that enterprises can strengthen organizational learning and thus shape the unique 
innovation culture of enterprises. 

5.3. Industry Level 

As far as the innovation behavior of SMEs is concerned, the proportion of innovation in 
different industries is different. This is related to whether the market mechanism of an industry 
is perfect, whether the market is healthy, and whether market participants are responsible.  

At this time, the competent department of the industry should take the initiative to conduct 
market research and conduct real-time guidance to SMEs according to market demand, so as to 
achieve efficient supervision and timely processing. Second, it should strictly perform market 
surveillance duties, actively maintain market order, and actively create a good situation of 
fairness and justice. Thirdly, it should lower the threshold for enterprises to enter, simplify the 
application procedures for innovation policies of SMEs, optimize the industry structure, 
enhance the level of government affairs and service, and establish a sound innovative service 
system. In addition, the leading enterprises in the industry should play an exemplary role, 
actively pass on their experience to other small and medium-sized manufacturing enterprises, 
and achieve common development. Leading enterprises must not use their own advantages to 
conduct unfair competition and seek illegitimate interests. Finally, various self-regulatory 
organizations such as industry associations should actively fulfill relevant obligations, ensure 
that market access and elimination mechanisms are effectively implemented, and encourage 
small and medium-sized enterprises to carry out various types of innovative behavior. 

6. CONCLUSION 

For the rise of manufacturing industry, the innovation behavior of small and medium-sized 
manufacturing enterprises is of great significance. Improving the innovation level of small and 
medium-sized manufacturing enterprises is both a systematic project and a long-term strategy. 
This paper gives a basic overview of innovation, analyzes the current situation of enterprise 
innovation, and deeply explores the internal and external factors of small and medium-sized 
manufacturing enterprises. Finally, it proposes the organizational innovation behavior of small 
and medium-sized manufacturing enterprises from three levels: enterprise, government and 
industry. And recommendations for innovative activities. Through the research in this paper, 
this paper believes that small and medium-sized manufacturing enterprises need to strengthen 
self-construction of enterprises, adhere to the government's various guidelines, and abide by 
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the basic norms of the industry. At the same time, it is imperative to coordinate various internal 
and external factors. 
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