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Abstract 

In this paper, the work is going to explore how does government support influence the 
complementary asset of Waymo and AutoX by referring to the partnership formed 
between two companies and external investors. This paper is significant since the 
development of the deep-tech knowledge is vital for different countries and the growth 
of deep-tech area is stagnant at this stage, so this paper is crucial for future development 
of deep-tech industry. The government help is specified as the direct investment from 
state-owned company. By comparing the amount of fund from those specific companies, 
the contribution of government in the development of deep-tech companies is being 
tested. From research, the result find that AutoX, small company in China, received more 
government support when compared with Waymo. This paper contributes to the 
policymaker by suggesting them not only to care about the financial problem but also to 
focus on the negative spillover of partnership. 
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1. Introduction 

The deeptech refers to the companies and innovators building science based or R&D projects. 
To be more specific, Deeptech is an industry with high D value and high connectivity, which 
means the deeptech highly relates to the abstract knowledge and needs long time to make 
benefits. [1] Combined with the technical risk and commercial risk, there is underlying 
disadvantage faced by the deeptech investors, especially related to the venture problem. In 
order to address this problem, external interference is needed. In Finland, the Finish Funding 
Agency for Technology (Tekes) is built mainly intending to support the promising project with 
technical and commercial risk. [2] Moreover, since the positive externality arises from the 
incomplete IP system and appropriability, the engagement of firms’ activity is below social 
optimal. Investing in Deeptech will aim to solve the “handoff” problem in the society, referring 
to the fact that lots of research done by universities did not transfer into applied technology in 
the society. [1] In addition, investing in the deeptech can bridge the chasm between different 
parties in the society. Besides, since the market focuses on the short termism effect, deeptech 
casts the light in the long term which counteracts the effect of short termism. Moreover the 
absorptive capacity is an additional benefit that comes along with the investment in the R&D. 
[3] Combined with the reasons above, methods that can revive the deeptech field are being 
hardly debated. In this paper, possible solution to the venture problem will be given. 

In this paper, suggestions to reduce the internal risk are given, especially to the commercial risk, 
by exploring how does the small firm, AutoX, compete with the large firm, Waymo, in the field 
of self-driving car. And the paper will mostly focus on the influence of government support. 
Specifically, Waymo is a former the Google self-driving car project, which stands for a new way 
forward in mobility and pays attention to the safety and well-being of riders and the community. 
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AutoX is a Chinese self-driving car startup that offers AI drivers to enable universal access to 
transportation for the people. Compared with Waymo, AutoX is relatively smaller and less 
powerful. 

Government support grants firm with high complementary assets and sufficient funds, then 
firms can perform R&D that are generally unprofitable. This paper is going to focus on the form 
of partnership between Deeptech companies and state-owned companies to explore the effect 
of government support. According to the related research, the commercialization rate of 
projects ran by partnerships is 5 times higher than the projects carried by the solo 
entrepreneurs and they had mean revenues approximately 10 times as great as projects run by 
firms without partners. [4] Existing incumbents have lots of complementary assets to achieve 
success including competitive manufacturing, complementary technology, marketing and 
distribution. Thus in order to overcome the competitive advantage of incumbents, the startups 
will seek for partners who can provide complementary research in the form of skills and 
contacts. [4] AutoX partnered with Dongfeng automobile, a state-owned company, to raise its 
complementary asset by applying Dongfeng’s distribution of customers. Also, as indicated by 
previous study, the firms are positively affected in terms of employment and sales by analyzing 
the panel data on R&D support monopolistic and R&D investment granted by the government. 
[2] But the effect of government support in deep-tech has not been tested. So this paper is going 
to compare the influence of government support in two deep-tech companies in different 
market situation.  

In this paper, the government support is divided into two different parts. One type of 
government support is the direct financial support. Financial support from the government will 
aim to address the liquidity problem and help the firms to further increase their R&D 
investment. In addition, since AutoX locus in Chinese ecosystem with stronger government 
regulation when compared with Waymo. The result is going to shed light on how does 
government do in promoting the development of technology by affecting the complementary 
assets. There are two important theories related to the effect brought by complementary effects. 
One is strategic complementary and another is strategic substitution. [5] Strategic 
complementary is defined as the economic activity that will both reinforce the potential profits 
of two companies whereas strategic substitution is defined as the economic activity that 
mutually offset the benefits of two companies.  

According to the previous study, the government support actually increase the future 
productivity and the profits of the firm. In Finland, 1 subsidy euro leads to a 1.4 euro growth in 
the total value of the business. [2] Given the existing documented positive effect brought by the 
government support, total amount of government granted to Waymo and Auto X and how does 
this grant effectively motivate the growth of the business is going to be examined by this paper.  

However, collaborating with government also has drawbacks. Most government supports are 
short term but the deeptech has a long term business cycle, so when the company ran out of the 
funds, they have to face the liquidity issue and find new investors. [6] Moreover, collaborating 
with government also requires lots of documents that can comply with the string set by the 
government. It is costly and time consuming. At last, since Auto X is a small startup, it works in 
the high-tech niches, which means it enjoys less external spillover effect. If the final goal of the 
government is to increase the social welfare and address the market failure, investing in the 
R&D project in small firm is not wise, so there might be insufficient finance support from the 
government. [5] 

The first reason why our paper is important is owing to the existing large amount of investment 
put into the field of DeepTech. Over the years, there has been a huge amount of money invested 
in the DeepTech industry. According to our research, across DeepTech categories, European 
startups are on track to raise $8.4 billion in 2019, up from $6.7 billion last year and $3 billion 
in 2015. DeepTech starts with abstract knowledge and endeavors to transfer the abstract 
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knowledge into practical application. When understanding the knowledge of DeepTech, not 
only will huge profits from industry be brought to the country, but also the strong absorptive 
capability will come along with the gradual mature market for DeepTech. Development of 
DeepTech technology has become a trend in countries around the world. It is indicated that the 
countries holding better DeepTech industry development will be the world dominant in the 
future. This situation further stresses the significance of our research. 

The second reason to clarify the importance of our paper is that US has developed several 
strategies to help small business successfully grow into large firms. For example, government 
focuses on supporting VC firms to bridge the academia field and DeepTech company together 
in order to reduce the risks in the internal research. Also government wants to deal with 
commercialized problems of DeepTech by making DeepTech companies more attractive to 
investors. By comparing how firms of different size perform in the industry, the potential 
solutions can be given to the government. 

As for why choosing the research scope of automatic cars, the significance of driverless vehicles 
cannot be ignored. The worldwide self-driving market might be trillion-dollar level, besides 
which, it can also greatly benefits human life. According to the World Health Organization, 
about 1.25 million people die in road traffic accidents each year worldwide, and theoretically, 
more than 1.2 million lives could be saved by autopilot. In addition, in terms of DeepTech 
development, the realization of driverless vehicles can lead to development in AI technology. 

In this paper, taking the two firms of AutoX and Waymo for example, how DeepTech firms can 
develop well and address potential challenge with the help of government support are being 
tested. Next, the methodology applied is being briefly introduced, comparison between two 
companies is shown and the conclusion is given at the last part of the passage. 

2. Methodology 

In the first part of methodology, various effects brought by the government on Waymo and Auto 
X are displayed. In the second part, the effect of government on complementary asset will be 
mainly discussed. 

2.1. Direct subsidies received by Waymo and Auto X from the government 

In this part, the direct funds from the government is not discovered. But from the official 
website of Auto X, there are several partnerships formed between Auto X and other firms. 
Several firms in the lists are owned and directly invested by the government. And the specific 
information of investment made by the state-owned company is included in figure 1 below. By 
creating a list of the government supports, finance support from the government can be directly 
observed. Owing to the innovative research idea, AutoX receives financial support from 
different companies, among which, capital support from the government is mainly by two 
automobile companies, namely SAIC Motor (state-owned holding) and DFM (state-owned 
solely). According to the data information, on the October 1st, 2017, SAIC invested $34 million 
with several other investors to AutoX in the A round financing. On the September 16th, 2019, 
DFM Group invested $100 million with several other investors to AutoX in the A+ round 
financing. DFM led the raising of tens of millions of dollars, the largest investment by a major 
Chinese car company in the L4 self-driving field. Besides these two car manufacturing 
companies mentioned above, AutoX also collaborates with Greatwall Motor to raise funds in the 
financing activity.  In addition, established in 2016, AutoX received funding from VC firms like 
Capital Today and MediaTek of Taiwan in 2017. Attracted by the innovative idea and first mover 
advantage, Capital Today invested in AutoX in expect to receive higher profits from the success 
of the business and AutoX applied this funds to launch operations in China market. 

By referring to Waymo, Waymo does not depend on the government support in raising the 
funds. The finance asset of Waymo mostly comes from Google. Besides the investment from 
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google, Waymo raised its first external financing activity on the twentieth of March. The 
external investors involved in the first external finance rounding are T. Rowe price, Perry Creek 
Capital and Fidelity Management & Research. These venture capital businesses are owned by 
the private owners in the market and are not under control of government. So conclusion that 
be drawn at this is there is no empirical evidence that can suggest Waymo receives finance 
support from the U.S government. 
 

Table 1. The list of Chinese state owned company and their investment in the AutoX including 
investment time and quantity of investment 

Type of company Company name 
Founder of 

the business 
Amount of 
investment 

Investment 
time 

Chinese state-owned 
company 

Dongfeng Motor 
corporation 

Mao Zedong 
Several millions 
dollar(Unclear) 

Sep,16,2019 

Chinese state owned 
company 

SAIC Motor& 
Capital Today 

/ 34 millions dollar Oct,1,2017 

Chinese state owned joint-
stock enterprise 

Great wall 
Automobile 

Wang 
Fengying 

Several millions 
dollar(Unclear) 

Sep,16,2019 

Homegrown venture capital 
company 

Capital Today / Unclear / 

Homegrown venture capital 
company 

Gobi partners / Unclear / 

 

2.2. Government support on complementary asset 

Complementary asset is very important to the growth rate and incentive for firms to do 
research since it always relates to the theory of strategic complements. Strategic complements 
are defined as two companies reinforce mutually. (Arora,2020) Since AutoX formed 
partnerships with the state-owned companies such as China Unicom and Chery automobile, 
they actually formed relationship identified as Spilltech. (Nicholas, 2013) Spilltech refers to the 
fact that two companies can learn from each other and do not compete with each with the 
consumer base. Reflected by the result of previous findings, the form of strategic complements 
between Spilltech can increase their market value synthetically, which is vital for the success 
rate of small companies in the future. (Arora, 2020) 
In this part, the partnership between AutoX and the other state-owned companies is tested 
and strategic effect brought by this partnership is discussed.  

The first documented cooperation between AutoX and stated owned business related to the 
complementary asset is the collaboration between Chery Automobile and AutoX. Simba 
technology is the subsidiary corporation of Chery Motor, focusing on providing the drivers with 
intellectual vehicles services. Since AutoX is the L-4 world-leading driverless vehicles company, 
Simba found business opportunities in collaborating with AutoX. On April 29th 2020, Simba and 
AutoX are officially cooperated with strategic agreement. Simba technology makes use of 
AutoX's leading advantages in autonomous driving; and AutoX applies Simba's consumer 
distribution channel to promote the integration of driverless vehicles with infrastructure, 
transport equipment and transport services, and build a modern intelligent transport system 
by integrating cutting-edge technologies such as big data, cloud computing and artificial 
intelligence. These two companies will fully integrate their respective advantages in resources, 
technologies, services and platforms, and conduct in-depth cooperation in areas such as 
autonomous driving, new infrastructure, vehicle-road collaboration and vehicle-internet cloud, 
and use 5G and V2X information technologies to further promote the development of driverless 
technology. To be simple, this partnership is in the form of vertical disintegration. AutoX works 
as the general purpose technology center to provide AI information to Simba, then Simba 
applied this knowledge into its existing product and distributed to its consumer base. (Timothy, 
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1997) This production model is especially efficient in the market with great depth, such as 
deeptech market. In order to avoid repeated investment, vertically disintegration can make the 
investment more useful and cheaper. Besides, as Simba technology is the partner of AutoX, they 
create positive knowledge spillover in the market, further leads to more knowledge generation 
in the market. (Nicholas, 2013) As applying the technology produced by AutoX improves the 
products of Simba, Simba benefits from collaboration from increasing market value. Since the 
knowledge from AutoX positively affects Simba’s market value, these two companies formed 
strategic complements with each other. This statement is proved by the literature evidence in 
the Chinese news reports. Manager of Chery maintained that they are focusing on exploring 
new type of vehicle with advanced technology system. “The strategic cooperation with AutoX 
induced the technology integration and secure the promising future of this upcoming products” 
the manager of Chery said. Also Chery provides its channel and prior experience knowledge to 
AutoX. For example, “Chery works closely with AutoX to promote large-scale deployment of 
robitaxi, and this collaboration fits to the next strategic focus of AutoX” the manager of AutoX 
said. This literature evidence proves the strategic complements relationship between two 
companies and this is significant for the future success of AutoX. 

The second and most important documented support from the state-owned company is the 
cooperation between AutoX and China Unicom. China Unicom, China Telecom and China mobile 
unveiled their 5G plans in China, and millions of users have been registered before the 5G plans 
are officially released. 5G technology is also a very important factor to reduce the technical risk 
of driverless vehicles. The major concern the consumers of the self-driving car has is the 
security issue. By integrating with the 5G technology, AutoX can reduce consumers’ concerns 
to a great extent, and then the commercial risk for AutoX is being resolved significantly. When 
China Unicom realized the potential of AutoX in making profits, China Unicom officially signed 
a strategic collaboration agreement with AutoX. Last year, AutoX generated three different 
systems in order to reinforce the security of the driverless cars, which are Xmap, Xroad and 
Xmonitor.  

Advanced self-driving technology relies on high-precision real-time awareness of the 
surrounding driving environment. While the application of self-driving technology brings 
convenience, it may also bring new problems to urban management and police law enforcement. 
So the need for remote monitoring of vehicles and security protection is the major premise 
before the large-scale implementation of unmanned driving. AutoX’s manger Dr. Zhuo said: “5G 
technology plays a decisive role in the safety monitoring capabilities of the autonomous driving.” 
In addition, AutoX has released xMap, a 3D high-precision map automatic update system based 
on 5G technology. This system can use real-time environmental data received by vehicles and 
ground-sensing base stations to update the high-precision maps to further improve self-driving. 
The maintenance cost for map is being greatly reduced while keeping the security and 
reliability of self-driving system. In this case, the role of AutoX changes from the general 
specialty to the application sector. (Timothy,1997) China Unicom, played the role of technology 
inventors, licenses its technology to AutoX, then AutoX paid certain adjustance cost to integrate 
the technology with its products to increase its market value. Since AutoX and China Unicom 
worked as market neighbors, the collaborate between China Unicom and AutoX is determined 
as the strategic complements for both AutoX and China Unicom to increase their market values. 
(Nicolas,2013)  

This collaboration is particularly important for AutoX as AutoX is the first self-driving company 
that integrates 5G technology in its product development. In addition to the extra market value 
brought by the 5G technology, AutoX benefited from being the first one in connecting the 
abstract knowledge to its car development. (Ashish, 2020) By taking the lead to incorporate 
knowledge in the product development, AutoX can enjoy a better absorptive advantage, which 
means AutoX can better internalize external information, evidenced by the example that AutoX 
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developed several system depending on 5G technology. Moreover, being the first mover can 
bring the firm with a lasting benefit from academic research. When more firms occur in the 
market, the private value can be drawn from the academic research decreases, because other 
firms can use the knowledge as well. However, being the first one can reduce the rate of value 
decrease. Combining these two advantages of being the first mover, the venture problem faced 
by AutoX is being sort out.  

The third documented support from the government to increase the complementary asset of 
AutoX is to license AutoX to test their self-driving car on the closed road and to build up a 
research center in the Jingan district, Shanghai. This is the largest recorded data hub in China 
with 80,000 square feet in Shanghai, and it is the biggest robtaxi operation center in Asia. This 
center is used for collecting the data and restoring the data obtained from the daily operation 
of vehicles. This large area also enables AutoX to start non-stop virtual test foer the autonomous 
cars, which means AutoX can conduct research internally instead of cooperating with other 
research companies. According to the previous literature, internalizing the research and data 
processing have a positive relationship with market value of the business. (Sharon, 2011) Also 
building up the private datahub can prevent knowledge spillover to the surroundings, which 
further consolidates the market position of the business in the industry and improve the 
success rate of the business by  setting up the entry barriers for the competitors. The venture 
problem issue is being fixed.  
 

Table 2. The list of Chinese state owned company and their support in the AutoX 
complementary assets 

Type of 
company 

Company 
Founder 

of the 
business 

Type of cooperation 
Investm
ent time 

Chinese 
state 

owned 
company 

Chery 
Automobi

le 

Yin 
Tongyue 

Exclusive strategic cooperation agreement 
(Auto X helps Chery by providing AI driver and 

technology for automation/ Chery provides several 
distribution channel to AutoX) 

July,16,
2019 

Chinese 
state 

owned 
company 

China 
Unicom 

Xiaochu 
Wang 

AutoX cooperates with China Unicom: The first self-
driving smart city project in China is under 

construction in The Qianhai Zikou Free Trade Zone in 
Shenzhen./ China Unicom provides 5G technology to 
AutoX, then AutoX invented the xMonitor xMap and 

xRoad to improve their products. 

April,26,
2019 

Direct 
Governmen

t support 

Shanghai 
Jiading 

Governm
ent 

/ 

Signed a memorandum of Strategic cooperation with 
Shanghai Jiading Government and Shanghai 

International Auto City to build a fleet of large-scale 
vehicles and jointly build the “Artificial intelligence 

Industry Highland” 

Jun,9,20
16 

 

Compared with AutoX’s collaboration with China Unicom to develop the virtual testing system 
for self-driving cars, Waymo developed its technology internally. Waymo, instead of depending 
external research project, created a program called “carcraft,” a virtual world that simulates the 
real-time road situation. According to the research result, until 2018, Waymo has driven more 
than 5 billion miles in the virtual world.  

Similar to AutoX, Waymo also collaborates with several car manufacturing companies in order 
to gain higher commercialization capabilities, such as Toyota Prius, Audit TT, Fiat Chrysler 
Pacifica and Lexus. But none of the above car manufacturing companies are listed as state-
owned. In 2016, Waymo ordered 100 Chrysler Pacifica hybrid minivans to test the self-driving 
technology. Instead of applying emerging technology, Waymo prefers to test the security with 
application and experiment.  
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Though Waymo received lots of financial support from google, the company still faces venture 
problem to some extent. In order to make profit from the long term project, Waymo 
commercialize the project internally. Instead of collaborating with other companies to promote 
the taxi service, Waymo developed an application called “Waymo One” by December 5, 2018. 
Waymo One enables the consumers to request a pick up through the mobile phone app. 

3. Conclusion 

Table 3. General list for the differences between these two companies 
 AutoX Waymo Reason 

Financial 
support 

-Received financial support from 
government owned companies 

-Received financial support from 
homegrown venture capital companies 

-Receive financial 
support from Google 

-Receive financial 
support from private 

venture capital 
companies 

-Firm structure is 
different 

-Difference in 
market situation 
-Difference in the 

ecosystem 

Government 
support on 

complementary 
asset 

-Collaborate with existing companies 
in the market to gain prior knowledge. 
-Form strategic agreement with other 

companies to provide strategic 
complements 

-Get permission from the government 
to do research internally 

-Develop testing 
application internally 

-Explore the 
consumers channel by 

doing internal 
invention 

-Firm structure is 
different 

-Difference in 
market situation 

 

In general, the first external rounding exceeds one hundred million dollars, which enables 
AutoX, as a small startups, to compete with large company Waymo in the same industry. AutoX 
further applied this great amount of investment in building up the robitaxi operation center 
and giga-factory in Shanghai. This technology center increases the capability of AutoX to 
process the daily operation data and improve the technological system of AutoX. Also, by setting 
up the technology center and investing in improving the basis of the technology area, AutoX 
gains the first mover advantage by increasing the firm’s understanding in the field and 
strengthens the ability of internalize external information. Thus, the direct government support 
enhances the competitiveness of AutoX. On the other hand, Waymo received most of their funds 
from Google and there is no documented evidence of government financial support. So our 
findings suggest that if the deeptech is carried on by the individual inventors, government 
support is extremely important at the beginning stage. If small startups neither have 
government financial support or other source of finance, the future investment in improving 
the projects is hardly to achieve. Also, from figure 3 above, it can be found that Waymo increases 
its complementary assets from internal research and development whereas AutoX expands its 
complementary asset by collaborating with other companies. Several reasons attempted to 
explain the different role of government played in these two companies are given below.  

3.1. Government support on finance 

The first reason to explain the difference methods adopted by AutoX and Waymo is they have 
different company structures. AutoX is interested in attracting investment from the state-
owned car manufacturing companies whereas Waymo focuses internal growth and attracting 
financial support from the VC firms. One possible explanation for that is AutoX is a startup 
companies with fewer source of finance when compared with Waymo. So AutoX, instead of 
focusing on doing better research, prioritizes finding reliable source of finance. In order to 
secure reliable sources of finance, AutoX focuses on attracting investment from different 
technology neighbors and raised several external finance rounding to raise capitals. On the 
other hand, Waymo is an affiliated company to Google, so it has sufficient financial support. So 
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Waymo will focus on doing research and endeavor to make the final products more 
sophisticated. Related to the previous lecture, external growth strategy, such as partnerships, 
will decrease the incentive for the firm to do research. Also, as stated in the theory of dynamics 
of resource recombination, external growth strategy will push the structure of company into 
decentralized, unless rapidly integrated external knowledge. [7] Besides the two reasons 
mentioned above, intellectual property right protection also plays a role in determining the 
focus of internal research. Since deeptech companies are listed in the discrete market, the 
patent is more important since one patent can determine the successfulness of the business. 
With this consideration in mind, Waymo determines to do internal research with sufficient 
financial resource from Google. However, AutoX prioritize the significance of reliable sources 
of finance, they decide to cooperate with other firms. With this concern, Waymo decided to 
attract funds from the VC firms instead of capital neighbors and growth internally. Another 
underlying explanation for the difference is the different market situation. In the US market, 
there are other companies that focus on the development of autonomous car, such as GM cruise, 
Argo AI, and Tesla. External growth strategy might lead to negative knowledge spillover to 
other competitors of Waymo, especially when the deeptech company is a high D industry. So in 
order to avoid the negative effect of knowledge spillover, Waymo decided to raise finance 
internally. The third underlying reason to explain the different ways in raising finance is that 
there are differences in the two ecosystems. Chinese government has better regulated power 
in the market and controls a lot of companies in the industry while American government 
allows companies to manage themselves independently. Another underlying reason related to 
the difference in the ecosystem is that U.S government has been stopped giving expensive 
contract for a long time. When the U.S was at the early stage of R&D, government heavily 
supported the development of firms’ labs. However, as the university research rises, the 
government stopped signing expensive contracts with firms. In contrary, China does not have 
strong university research capacity, so China, similar to the early stage of the US, depends 
heavily on government support to motivate the development of the R&D. Owing to this 
difference, the support from state-owned companies to Waymo might be less than the support 
to AutoX. 

3.2. Government support on complementary asset 

The reasons for difference in the role government played in supporting complementary asset 
shares the similar reasons with those in previous section. Waymo, intending to reduce 
knowledge spillover, develops its product internally with sufficient finance supported from 
Google whereas AutoX does not have sufficient finance asset, then AutoX has to work with other 
companies in the same industry.  

3.3. Discussion and contribution 

Venture problem is the biggest problem for the new firms. From this paper, one possible 
solution can be given to resolve venture problem is to disclose the innovative idea to the public 
and attract investors from external markets, especially the state-owned companies. As 
government deeply realizes the importance of deeptech in recent years, government will be 
willing to invest in the Deeptech project with promising future growth rate. A case in point is 
that, after mayor of Shenzhen visited AutoX, the company formed partnerships with several 
state-owned business and the liquidity problem is being solved. So disclosure of information to 
the government is important to deal with venture problem of deeptech. When regarding the 
complementary asset, the suggestion would be that it is better to cooperate with other large 
firms in the industry in the early stage to use their distribution channels and technologies, then, 
later, companies should do more internal research. Large firms are always willing to cooperate 
with small innovative firms since the cost for large firm to do innovation is much greater than 
that of small companies. As small companies do not have consumers and profits to lose, they 
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are not afraid of exploring new fields and doing innovation. [8] So in the early stage, it is 
advisable for startups to collaborate with big firms to enter the new market. However, with the 
growth of the business, it is better to work independently since deeptech is a high D industry 
and the cost for knowledge spillover is very high. Moreover, firms in deeptech industry will 
have decreasing research incentives and integration cost if they choose to collaborate with 
other firms. So, when firms have mature distribution channel of consumers and technology, 
firms are better to do research internally. This findings provides a more intact suggestion for 
government to revive deeptech companies as government only realize the importance of the 
finance but ignore the negative effect of knowledge spillover.  
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