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Abstract 
As the artificial intelligence industry is increasingly showing irreplaceable 
importance in people’s production and life, the smart home furnishing in-
dustry, which belongs to the field of artificial intelligence, has become a new 
industry attracting great attention. Smart home furnishing enterprises are 
enterprises with strong requirements for innovation, whose products are 
mostly dependent on a large amount of R&D investment to maintain their 
core competitiveness. However, the smart home industry started late in Chi-
na, which has problems such as insufficient market development and disor-
dered industry standards. In order to improve the performance of innovation, 
enterprises need to increase their investment in R&D, while a relatively stable 
environment is needed, and external support is relatively loose policies. This 
requires cooperation from companies, investors, governments and so on. 
This study will start from the current situation of the smart home industry, 
study different factors affecting the innovation performance of the R&D in-
vestment of smart home enterprises, and put forward suggestions from dif-
ferent perspectives. 
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1. Introduction 
1.1. Opportunities for the Development of Smart Home Industry 

Since the 21st century, electronic computer technology, information technology 
and other new and high technologies have been greatly developed. The artificial 
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intelligence industry, as an open and shared industry based on big data technol-
ogy, is gradually emerging in combination with the development of the Internet 
of Things and cloud computing technology. With the development of economy 
and the diversification of human needs, artificial intelligence gradually includes 
intelligent system, intelligent identification, cloud technology and other technic-
al fields, among which the smart home industry is an industrial field with great 
development potential and has been attracting a lot of attention. 

Smart home industry is in line with people’s pursuit of high efficiency, intelli-
gence and modernization. At the same time, smart home is also gradually enter-
ing the aging society in China in the field of elderly care to play an essential role 
in saving the family’s pension expenses. Xiaomi Technology has opened smart 
home experience stores in some cities, and its products, such as Xiaomi smart 
lamp and Xiaomi smart TV, have attracted certain consumers and been widely 
praised [1]. However, the intelligent home furnishing industry is not fully de-
veloped in China, and the industry is not mature yet, which has certain invest-
ment risks. In November 2017, China Light Industry Association and China 
Home Appliances Research Institute jointly announced the launch of the smart 
home group standard development work. With the development of industry 
standards, the smart home industry will move forward toward standardization, 
with vigorous vitality. 

1.2. Development Status of Smart Home Enterprises in China 

Smart home industry in western countries, such as Germany and the United 
States, has a long history. Their markets have been relatively mature. Compared 
with more mature markets and stronger capital investment abroad, “smart 
home” is still a very vague concept for the public in China [2]. However, with 
the improvement of Chinese people’s living standards and the improvement of 
demand for smart products, China with a huge population base is expected to 
become one of the largest smart home markets in the future [2]. China’s smart 
home industry started late, but its huge number of consumers and high con-
sumption power determine its great potential for development. Based on the 
analysis of the total assets of the main listed companies in the smart home in-
dustry in the past three years, the following characteristics of China’s smart 
home industry can be obtained: 

1) There is a large gap between the size and scale of enterprises, and most of 
them are small and medium-sized enterprises. Most of the listed companies are 
also small and the industry has yet to establish a unified standard, while the 
product quality is mixed and innovation is insufficient, price is expensive [3]. 

2) Lack of industrial leading enterprises. At present, though Xiaomi, TCL, 
Midea and other large enterprises have been exploring the market of smart 
home, the market isn’t the main areas for their development. It is still some way 
for these enterprises from becoming the industry leader [2]. 

3) The industry is in the initial stage, and there are many potential risks. The 
development of smart home industry is still immature [3]. Up to now, there is 
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no popular product in the whole industry. Market risk and technical risk cannot 
be ignored. However, most smart home enterprises are still in sustainable de-
velopment, and many enterprises are still in the rising stage of total assets. For 
example, the total assets of Jinfu Technology in 2016 and 2017 maintained an 
amazing 86% - 100% annual growth rate, and the total assets of most listed 
companies maintained an annual growth rate of 20% - 45% in the past three 
years, indicating that the whole industry has great development potential. 

1.3. There Is a Complex Relationship between R&D Investment  
and Innovation Performance 

“Technology is the primary productive force”, and investment in science and 
technology research is an important force to promote the development of the 
national economic development. For high-tech companies, R&D investment is 
even more important. 

The increasing of R&D investment is to improve the innovation performance, 
but a substantial increase in R&D investment does not mean a year-on-year in-
crease in innovation performance. R&D investment should be transformed into 
innovative performance, and it must go through certain processes, such as the 
conversion of R&D investment into new technology, the conversion of new 
technology into new products or upgraded products, the conversion of new 
products or upgraded products into market sales, and the conversion of market 
sales into operating income, the value-added of the brand and the increase of the 
intangible assets of the enterprise. These processes are highly susceptible to in-
fluences from different aspects such as the market, technology, policy, and in-
ternal finance. 

The ratio of R&D intensity (Ratio of R&D investment to operating income) 
and R&D personnel to total number of companies are not directly proportional 
to operating income. In 2017, Midea Group and TCL Group’s R&D intensity 
were 3.53% and 4.23% respectively, while Wanxing Technology’s R&D invest-
ment was 19.79%. Companies with little R&D intensity may be industry giants 
or ordinary small businesses with low operating income. This shows that R&D 
investment innovation performance is affected by many factors, which will be 
transformed into risks to a certain extent, and hinder the smooth transition of 
R&D investment into innovation performance. 

1.4. Literature Review 

The smart home industry is not a hot new industry in China, nor does it have a 
popular product that really opens up the market. Therefore, the research focus-
ing on the smart home industry is not much compared with other industries, 
and the research focusing on improving its innovation performance is also less. 
However, the smart home industry can be classified into high-tech industries, 
and there are many researches on the R&D investment benefits of high-tech en-
terprises. 
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2. Factors Influencing the Innovation Performance of Smart  
Home Enterprises in R&D Investment 

2.1. Market Factors [1] 

The development of intelligent household products is the concrete manifestation 
of human society’s intelligent trend, and the potential market is very broad. 
However, the vast potential market is not equal to the vast market, and the ex-
ploration process of potential customers still contains great risks. 

First of all, consumers still know little about the concept of smart home prod-
ucts, and their impression is solidified in China. To open the market, enterprises 
should first use proper marketing to establish a good image of products and 
brands. 

Secondly, at present, the overall market atmosphere of smart home market is 
not conducive to the sustainable development of the industry. Although there 
are many smart home furnishing enterprises, they are all going their own way in 
terms of production standards, and the quality of products is not standardized 
and unified. In the long run, there may be undesirable atmosphere and reduce 
consumers’ impression of the industry as a whole. 

At the same time, market risks should be taken into account that domestic 
consumers have little contact with such intelligent products, and it is difficult for 
them to have opportunities to experience and generate consumption demand. 
As the use of smart home products needs to go through a series of tedious 
processes such as replacing existing furniture, installing systems and implanting 
sensors, it will restrain consumers’ desire to consume to some extent. 

2.2. Technical Factors 

The R&D of new technology is a risk activity. If the consumer demand is not 
accurately grasped and the technical talents are not sufficiently stimulated, the 
investment in technology R&D will not yield its equivalent benefits. R&D of new 
technologies is the lifeline of the smart industry. To maintain the core competi-
tiveness, enterprises need to continuously invest a large amount of technology 
R&D costs and attract high-end talents in the industry. 

When making the decision to invest in R&D technology, we should consider 
whether the new technology is matched with the market demand, and the mar-
ket tends to accept the products with high demand rather than blindly pursue 
the products with high and sophisticated technology [4]. In the process of R&D, 
we should pay attention to the following aspects. First, the capital cost of tech-
nology investment and the high cost may lead to financial risks and internal in-
stability. Secondly, whether new technologies can be smoothly applied to prod-
ucts, that is, new technologies can be successfully commercialized and achieve 
expected economic benefits. Thirdly, the protection of trade secrets and intel-
lectual property rights should be paid attention to in the market competition. 
The imprecise protection mechanism will lead to the leakage of new technolo-
gies and the competition will seize the opportunity. 
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The risks brought by technical factors include not only the above-mentioned 
financial losses, but also the damage to the value of the enterprise. Such as the 
improper decision-making and encouragement lead to the outflow of high-level 
technical talents, and the internal stability of the enterprise and the enthusiasm 
of employees are greatly affected. 

2.3. Policy Factors (Such as Taxes) 

Policy environment is the basic factor of enterprise survival and development. 
For the smart home industry, which is dominated by small and medium-sized 
enterprises, it is more necessary to keep an eye on the changes and trends of 
policies. Due to the small business income, the preferential tax will greatly im-
prove the development enthusiasm of small and medium-sized enterprises. The 
subsidy policy can also give great help in terms of capital, operation and technic-
al support. The support of policies can help small and medium-sized enterprises 
to develop and expand, but the sudden change of policies can also affect their 
business development to some extent. 

The outline of China’s 13th five-year plan proposes to speed up the construc-
tion of new cities, promote the development of big data and Internet of Things, 
and build smart cities in the process of “building a harmonious and livable city”. 
The so-called smart city refers to connecting the whole city with the Internet of 
Things and the Internet mainly through the massive application of the new gen-
eration of information technology such as sensors, so as to improve people’s 
production and living standards. The smart home industry plays a supporting 
role in promoting the construction of smart cities. In the future, it may become 
the object of policy support. The China’s State Council issued the guidance on 
actively promoting the “Internet plus” initiative, which also emphasizes the de-
velopment of smart cities, which is the inherent policy advantage of the smart 
home industry [5]. 

2.4. The Financial Management 

There are certain risks in financial management and cost control. The smart 
home industry is dominated by small and medium-sized private enterprises, and 
most of the listed companies are still in the upswing. Many small and me-
dium-sized enterprises have inherent deficiencies, with limited funds and re-
sources, while their financial control and internal management work are not in 
place, which can easily lead to financial risks and affect the innovation perfor-
mance of enterprises. 

Innovation performance is easily affected by the budget mechanism in enter-
prise financial management. The development of new technology needs to fully 
and truly estimate its financing cost, R&D investment, economic benefits, tech-
nology and environmental benefits, and achieve strict planning and scientific 
decision-making. The inaccuracy of the budget for new technology development 
will affect the smooth development and even cause the waste of funds and the 
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delay of the progress. At the same time, the budget needs certain supervision 
during the promotion process to prevent problems such as improper use of in-
vestment funds or stagnant progress. 

Furthermore, the internal management level of an enterprise will also affect 
the improvement of innovation performance. The auditing system and the su-
pervision system are indispensable to the smoothly operation of internal man-
agement mechanism. However, the mature auditing and supervision system has 
not been established in most small and medium-sized smart home enterprises. 
An unsound audit system cannot be found and corrected in time when there are 
problems in the internal financial affairs of the enterprise. It is impossible for 
such system to maximize the capital utility, accurately detect the flow of funds 
and breed potential financial risks. 

3. The Way to Improve the Innovation Performance of the  
R&D Investment of Smart Home Enterprises 

3.1. Enterprise Perspective 
3.1.1. Accurately Grasping Market Demand and Paying Attention to  

Brand Construction 
The production and operation decision of an enterprise should be based on fully 
investigating the actual demand of consumers. In terms of what to produce and 
how much to produce, especially in the development of new products, special 
attention should be paid to market research and issue consumer surveys to re-
duce the risks in the decision-making of production and operation. Series of in-
telligent washing machines developed by TCL, such as variable frequency intel-
ligent control and full-screen touch control, accurately grasp the demands that 
consumers cannot meet for existing washing machines. TCL has developed 
products with functions such as ultra-quiet, intelligent power cut and intelligent 
children’s lock, etc., meeting consumers’ demand for laundry time control and 
energy consumption control, and the price is relatively close to the public, which 
has been widely praised. The production decision that ignores market demand is 
bound to bring risk. 

Enterprises should also establish a good brand impression in consumers’ 
mind through proper marketing, and at the same time, use brand strategies to 
make consumers have some understanding of the concept of smart home prod-
ucts and stimulate their consumption desire. Because of the low popularity of 
smart home products in China, many consumers do not have access to smart 
home. Therefore, enterprises can adopt the offline store experience marketing 
strategy and build a large number of stores to guide consumption and increase 
demand. The best way to resist the shortage of demand is to create the market 
and create demand. 

3.1.2. Developing Core Technologies and Improving the Efficiency of  
Technology R&D 

Developing core technologies is the fundamental way to maintain core competi-
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tiveness, as well as an effective way to ensure the vitality of enterprise innovation 
and reduce investment risks. According to the product life cycle theory, products 
in the rising period of development need to highlight the core technology to at-
tract customers; products in the mature period can constantly improve technol-
ogy and process, consolidate and upgrade core technology to retain consumers 
[4]. 

The development of new technology should be paid attention to before, dur-
ing and after the event. When making decisions about whether or not to invest 
in new technologies or which new technologies to invest in, requirements should 
be clarified and reasonable predictions should be made. In the process of tech-
nology R&D, supervisory teams should be set up to clarify the accountability 
mechanism and the direction of R&D investment as far as possible. Keep up 
with the progress and direction of technology R&D at any time. The progress of 
technology development should be compared with the expected plan at any 
time, and remedial measures should be taken in case of any deviation. After the 
R&D, the feedback of the whole R&D process should be well done, the gain and 
loss should be summarized, and the risk transfer should be done in a timely 
manner. In the whole process of R&D, scientific decision-making, transparent 
supervision, complete budget and error correction should be achieved as far as 
possible. In the case of less detours and wrong roads, we will effectively improve 
the efficiency of technology R&D and win opportunities. 

3.1.3. Strengthening Internal Control 
Internal control is a very important part of modern enterprise management. A 
good internal control system can not only realize the effective and rational allo-
cation of internal resources, but also maximize the utilization of resources and 
improve the overall efficiency and operational efficiency of the enterprise. 
Strengthening internal control can be divided into internal risk control, internal 
accounting control, internal business process control, internal financial activity 
control, and internal information control [6]. 

In terms of accounting control, enterprises should strengthen the manage-
ment and supervision of financial activities and accounting activities, implement 
a comprehensive budget for production operations, strictly establish budget 
plans, prepare budget tables based on actual conditions, and implement budget 
plans in layers to achieve cost reduction. Control internal costs and maximize 
the use of funds. 

What also needs attention is the internal risk control aspect, needs to establish 
the risk early warning and the response mechanism. The smart home industry is 
in the period of development, with potential risks of various kinds [6]. Enter-
prises should establish a reasonable risk assessment system and a flexible risk 
response mechanism, and respond to different risks with different strategies to 
make the risks controllable. Establish smooth information communication 
channels in all departments of the enterprise, reduce information asymmetry, so 
that when risks come, the enterprise can be united front up and down, and make 
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timely response. 

3.2. Government Perspective 
3.2.1. Improving Industrial Support Policies 
The supporting strength and the direction of the policy play a leading role in the 
development of the industry. Measures such as tax incentives, policy subsidies 
and low-threshold long-term loans for small businesses can strongly boost the 
development of the whole industry. The implementation of appropriate prefe-
rential tax policies can stimulate the initiative of smart home industry in its in-
fancy. Appropriate subsidy policies can reduce the cost of production. 

The financing difficulties of small and medium-sized enterprises sometimes 
hinder their growth. Policies can guide the improvement of China’s financing 
institution system, help the development of financing loan business of financial 
institutions, such as trust institutions (in addition to commercial banks) and re-
gulate private loans. Help improve the credit guarantee system of small and me-
dium-sized enterprises, so that small and medium-sized enterprises have the 
opportunity to use commercial credit loans with low threshold, low fee and easy 
access, diversifying financing channels and reducing their financing difficulty 
and cost. 

3.2.2. Guiding the Industry Associations and Other Organizations  
to Participate in Enterprise Innovation 

The domestic smart home furnishing industry is in the starting state, and the 
overall industry is relatively immature. There is a lack of enterprises with real 
strong strength as industry leaders. The industry production standards in vari-
ous aspects cannot be unified, which is quite chaotic, and which greatly hinders 
the overall development of the industry. The government should play a ma-
cro-control role here; to cooperate with and negotiate with industry associations, 
or help them to formulate unified industry standards, regulate production and 
operation, introduce product development and production to the road of regula-
tion, curb vicious competition and bad competition, curb the blind pursuit of 
short-term interests, and guide the long-term healthy and sustainable develop-
ment of the industry as a whole. 

The guiding role of the government can also be reflected in the education in-
dustry to strengthen the cultivation of AI professionals and promote the tech-
nological innovation of smart home enterprises. Help the industry to establish a 
good reputation and improve the public awareness of the product industry. 

4. Conclusion 

According to the product life cycle theory, the smart home industry is still in the 
rising stage of development. Although there are many problems, insufficient de-
velopment and small customer groups, it caters to the trend of human society’s 
intelligence and modern life’s pursuit of high efficiency, and has a broad devel-
opment prospect and potential market. In the high-tech industry, R&D invest-
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ment is the lifeline for the sustainable development of enterprises, but a large 
amount of R&D investment often does not mean equal returns. In the smart 
home industry, the innovation performance of R&D investment is affected by 
various factors. Under certain conditions, these factors will be transformed into 
unstable factors and even generate risks. In order to improve the enterprise’s 
innovation performance, it is necessary to analyze these factors and put forward 
countermeasures. In the next three to five years, the industry standards of smart 
home industry will be introduced soon, and the “13th Five-Year Plan” and the 
China Manufacturing 2025 plan will help its development [7]. In order to reduce 
the risk of smart home industry; first of all, “open source” should be adopted. 
Smart home enterprises themselves should grasp the market demand, develop 
core technologies and strive to open up the market. The government should 
guide the standardization of the industry in a macroscopic way and perfect the 
supporting policies. The smart home industry has unlimited potential and will 
gradually become a part of people’s life with the promotion of “smart city”. 
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