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Abstract: As an entertainment medium, movies are closely related to everyone's daily life. 

Using film industry data can help understanding how a country's industry develops and 

progresses. It is widely seen in many contexts that companies can learn from competitors to 

improve quality and adopt technology. This project uses detailed film production data to 

understand the upgrading process of China's film industry over the past decade. The study 

finds that foreign filmmakers produce significantly more feature films. Feature films are a 

special type of film that are more technical and require large visual teams. It finds that foreign 

films have more visual team members than domestic ones. It shows that domestic film 

productions catch up by hiring foreign visual team members. It is illustrated that how 

strategically hiring foreign experts promotes domestic industry upgrading and technological 

knowledge transfer. Film industry data provide unique insights into these human resource 

channels to narrow the capability gap between domestic and foreign producers. These results 

provide insights into the channels behind industry upgrading. 
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1. Introduction 

Industry upgrading is a key step to promote economic development in most countries, especially low 

and middle-income countries. By improving industries, countries can build effective techniques 

which can be really useful for countries to develop and improve their societies. Also, as industries 

improve, more job opportunities can be provided to citizens who do not have static income or are 

facing financial issues.  

However, it has been hard to analyze this question because of data limitations on production input 

details. In this paper, the data is from the movie industry which provides detailed movie production 

data to shed light on this important question. 

Movie production requires high standards of skills to produce high-quality movies. As technology 

has improved, movie quality has changed from black and white to 3D. The improvement in the movie 

industry is significant. What’s more, as an entertaining medium, movies are involved in everyone's 

daily life. Therefore, using movie industry data can be an obvious and understandable way to 

understand a country's industry development improvements. 

In recent years, the number of movies produced by the domestic movie industry has expanded 

rapidly, becoming a billion-dollar industry. A dataset is constructed based on all movies shown in 
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China between 2009 and 2018 by scraping all movie information from the Douban website, including 

the production country, release date, production team, and more. 

Firstly, it shows that foreign movie ratings are higher than domestic movies. Furthermore, the 

composition is different. It finds that foreign moviemakers produce far more fiction movies than 

domestic producers. The number of fiction movies produced abroad is significantly different from 

the number produced domestically.  

Fiction movies are a special type that requires more technical skills and financial support, 

especially large elite movie production teams. Based on the production team data, it finds that the 

size of visual effects team of foreign movies is significantly larger than domestic ones. This could be 

a factor in how foreign teams produce large amounts of fiction movies in short periods. 

However, the domestic movie market has been catching up in the past few years. Compared to 

foreign movies, domestic films have largely improved in both quantity and number of visual effects 

teams. They catch up by hiring foreign visual effects team members. To quickly improve their own 

skills, hiring foreign experts seems the most efficient way to catch up to foreign movie industry 

technology in a short time. 

These results provide insights into the channels behind industry upgrading. It shows that domestic 

movie producers caught up by hiring foreign visual effects teams. This successfully achieved the goal 

of matching foreign movie technology and significantly improving the domestic industry. 

The paper proceeds as follows: Section II summarizes relevant literature and discusses 

contributions. Section III describes the context and data. The main analysis results are presented in 

Section IV. Section V presents conclusions. 

2. Literature Review 

Industry upgrading and technological catch-up have been widely studied in the economic 

development literature. A large body of research examines how developing countries can upgrade 

their industries and close the gap with more advanced economies[1,2,3,4]. Different channels and 

strategies for capability building have been proposed, including technology licensing, joint ventures, 

immigrant talent, and returnee entrepreneurs[5,6,7]. 

One important upgrading channel involves learning from other firms, both domestic and foreign. 

Learning often occurs through movement of skilled personnel between organizations[8]. By hiring 

experts from more advanced companies, laggard firms can acquire new technical and managerial 

knowledge. This builds capabilities and allows catch-up[9].  

However, empirical analysis of knowledge transfers through expert hiring has been limited by data 

constraints on firm production, inputs, and human resources. Granular data on the composition of 

talent is especially scarce. The movie industry provides a rich setting to analyze these mechanisms 

because productions involve specialized technical skills and detailed credits data is 

available[10,11,12].  

This paper contributes to the literature on industry upgrading by examining the case of China's 

film industry. Chinese domestic films have historically lagged in quality and technical capabilities 

compared to foreign films. Using unique data on film credits and production teams, it shows that how 

Chinese firms upgraded by hiring foreign visual effects experts. This facilitated rapid catch-up in the 

fictional film segment, requiring the most advanced technical skills. The analysis provides micro-

level evidence on how strategic personnel moves can drive technological capability building, 

complementing prior quantitative studies. 
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3. Context 

Every year, around 160 movies are shown in China. Of these, 40% are domestic and 60% are foreign 

movies. This is a more than five-billion dollar industry. Over the past ten years, the number of movie 

firms has also increased dramatically in China. However, the ratings and average box office returns 

of domestic movies have consistently been lower than foreign films. 

The dataset was built by web-scraping movie information from Douban, the largest online 

community for reviewing movies in China. For each movie, the data was collected on its release date, 

production location, rating, and production team details through the website. This information helps 

me evaluate the quality of each movie and their investments, including production team choices. 

Furthermore, the box office data was scraped for each movie from Maoyan to reflect market demand 

and performance. 

Figure 1 plots the total number of movies shown between 2009 and 2018. Figure 2 separates them 

into domestic and foreign films. It shows the number of domestic movies is significantly higher than 

imported foreign films. More importantly, while the number of foreign movies stayed constant at 

around 55 during this period, the number of domestic movies increased steadily from 70 in 2009 to 

120 in 2015. 

 

Figure 1: Total number of movies shown between 2009 and 2018 

Figure1 uses the data from the Douban website, which plots the number of movies shown in each 

year between 2009 and 2018.  

 

Figure 2: Total number of movies  between  domestic and foreign films 
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Figure2 uses the data from the Douban website, which plots the number of movies shown in each 

year between 2009 and 2018, and separate them by whether they are produced by domestic movie 

production firms or foreign producers.  

4. Empirical Analysis 

4.1. Comparison between Domestic and Foreign Movies 

The analysis is started by comparing the average scores across movies from the Douban website, in 

order to find audience preferences between domestic and foreign films. In addition, audience votes 

also show differences of popularity between domestic and foreign movies. 

Figure 3 shows the correlation between average scores of domestic and foreign movies from 2010 

to 2018. The average score, as a proxy for movie quality, is significantly higher for foreign films than 

domestic ones. Similarly, Figure 4 plots the Douban votes received by both domestic and foreign 

movies. From the graph, it can be observed that foreign movies are more popular than domestic ones, 

with both having an increasing trend. Domestic movies in particular have a more remarkable upward 

trend than foreign films. In 2018, the average domestic movie vote caught up to foreign films. 

 

Figure 3: The correlation between average scores of domestic and foreign movies from 2010 to 2018 

Figure3 uses the score of each movie from Douban website. Each movie’s score is calculated as 

the average of all audiences’ ratings between 2 and 10. The average scores between domestic movies 

and foreign movies are compared from 2009 until 2018. 

 

Figure 4: The correlation between Douban votes from 2010 to 2018 
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Figure4 uses the data on the number of votes from Douban website. Each movie has its own voting 

numbers according to the audience. The higher number of votes represents higher popularity among 

the audience. The number of votes on Douban are compared for both domestic movies and foreign 

movies from 2009 until 2018.  

It next turns to Douban website votes to find differences between domestic and foreign movies. 

Figure 4 shows the correlation between Douban votes from 2010 to 2018. Foreign movies most likely 

get 100,000 - 150,000 votes, higher than domestic films. However, in 2018, the votes became nearly 

equal between both. 

More interestingly, it finds both domestic and foreign movies prefer producing fiction films over 

other genres. Figure 5 shows the fiction movie percentage among domestic and foreign films from 

2010 to 2018. Foreign movies produce significantly more fiction films than domestic ones. In 2014, 

around 50% of foreign movies were fiction, the highest percentage. Meanwhile, the figure shows the 

percentage of fiction films from domestic producers has increased over time. 

Based on these results, it can be seen significant differences between domestic and foreign movies. 

Specifically, it shows that foreign films tend to get higher scores and votes on Douban compared to 

domestic ones. Since fiction movies require advanced technology, foreign films produce far more 

than domestic ones based on observation. But it can also be seen that domestic movies start to produce 

more fiction films year-over-year. Next section will analyze fiction movie production details to 

symmetrically show further differences between domestic and foreign films. 

 

Figure 5: The fiction movie percentage among domestic and foreign films from 2010 to 2018. 

Figure5 is according to the data of the number of fiction movies from Douban website. Fiction 

movies are identified as whether they are included in the fiction category or not on Douben website. 

According to the data start from 2009 to 2018, the percentage of fiction movies is calculated among 

all movies shown each year for domestic movies and foreign movies separately.  

4.2. Production of Fiction Movies 

This section compares the size of visual teams between fiction and non-fiction movies. The 

correlation between the number of visual team members and movie scores is also observed. 

First, it compares visual team sizes for fiction and non-fiction films. Figure 6 shows the correlation 

between visual team member numbers for fiction and non-fiction movies from 2010 to 2018. Fiction 

movies have significantly more visual team members than non-fiction ones.  

Figure 6: Number of Visual Team Members 
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Figure 6: Number of Visual Team Members 

Figure6 shows the number of visual team members for each movie. Through the figure, it compares 

two different categories: non-fiction versus fiction. According to the data from 2011 through 2018, 

the number of visual team members in fiction is significantly higher in non-fiction movies.  

Figure7 describes the visual team size difference between foreign and domestic fiction films. 

Foreign movies have much larger teams than domestic ones. Additionally, team sizes have increased 

over time for both. Figures 6 and 7 together suggest foreign films are more likely to produce fiction 

movies than domestic ones. To determine movie quality, scores are crucial. So scores between movies 

with larger vs smaller visual teams are compared. 

 

Figure 7: Number of Visual Team Members. (Within fiction movies) 

Figure7 shows the number of visual team members for each fiction movie. Through the figure, it 

compares two different categories: foreign versus domestic. According to the data from 2011 through 

2018, the number of visual team members in foreign fiction movies is significantly higher in domestic 

fiction movies.  

Figures 8 and 9 plot the correlation between movie scores and number of visual team members. 

Figure 8 shows films with larger teams have significantly higher scores than others. Figure 9 is 

consistent, showing fiction films on average have larger teams and score higher. 
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Figure 8: Number of Visual Team Members and Movie Scores. 

Figure8 shows the correlation between movie scores and the number of visual team members. 

Each dot represents one movie. This figure shows that as the number of visual team members 

increases, the movie score also increases.   

 

Figure 9: Number of Visual Team Members and Movie Scores. Fiction versus Non-fiction. 

 Figure9 shows the correlation between movie scores and the number of visual team members. 

Each dot represents one movie. This figure shows that as the number of visual team members 

increases, the movie score also increases. The red dots and the blue dots each represent fiction and 

non-fiction. Through the graph, both fiction and non-fiction movies exhibit positive correlations 

between the number of visual team members and movie scores.  
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Based on these results, it shows that fiction movies are a more technology-intensive category 

compared to other movie types. Domestic filmmakers are behind foreign ones in this dimension. Next 

section will explore how domestic filmmakers catch up in this specific category. 

4.3. Production of Domestic Fiction Movies 

Now it focus on how domestic movies started catching up to foreign ones in fiction film production, 

showing a large increase in domestic fiction movies. To demonstrate this, fiction movie quantities 

between domestic and foreign films are compared. 

Figure 10 shows domestically produced fiction movies increased from 2009 to 2018, indicating 

domestic producers made more fiction films than before. In 2017, the maximum number of domestic 

fiction films were produced. In 2010, domestic movies had the least fiction films. Since the domestic 

curve is increasing, examining visual team sizes also shows domestic films catching up and improving 

technically with foreign ones. 

 

Figure 10: Number of Domestic fiction movies across years.  

Figure10 plots the number of domestic fiction movies starting from 2009 until 2018 

Figure 11 shows as time passed, more visual team members were added. The curve's upward slope 

indicates this. Big jumps occurred in 2010-2011 and 2016-2017. In 2014, total team members were 

lowest. 

 

Figure 11: Total number of visual team members between 2009 and 2018.  
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Figure11 plots the total number of visual team members between 2009 and 2018 among domestic 

fiction movies. 

Figure 12 shows the number of local visual team members first decreased then increased until 

2013. The symmetric curve lacks large fluctuations. Local members were equal in 2011 and 2015. 

Though the graph shows little yearly difference, local members still only comprise around a quarter 

of total team members. 

 

Figure 12: Average number of foreign visual team members per movie between 2009 and 2018. 

Figure12 plots the number of visual team members who are local residents (Chinese teams) 

between 2009 and 2018 among all domestic fiction movies.  

In summary, it shows domestic movies gradually caught up to foreign filmmakers in fiction film 

production. The next section will analyze the strategies domestic filmmakers used to catch up. 

4.4. Learning from Foreign Firms 

My analysis has established several facts comparing domestic and foreign fiction films: (1) Foreign 

movie quality is higher than domestic, based on consumer ratings. (2) This difference is most 

significant for fiction films, the most technical type requiring large visual teams. (3) Foreign studios 

produce more fiction films. (4) Though domestic fiction films are fewer than foreign ones, the number 

is increasing. It will be interesting to determine what drives this domestic growth trend. As a first step, 

differences in visual team composition are examined. 

Figure 13 shows the number of foreign visual team members. For example, in 2013, foreign 

members reached a maximum of 60% of teams. However, In 2010, there were no foreign members. 

This suggests an intention to bring in more foreign talent to improve technology and produce more 

fiction films. 
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Figure 13: Average number of foreign visual team members per movie between 2009 and 2018. 

Figure13 plots the number of visual team members who are not local residents (non-Chinese teams) 

between 2009 and 2018 among all domestic fiction movies. 

Comparing figure 12 and 13 show that first that foreign visual members have consistently 

exceeded domestic ones. Second, from 2015-2018, local members decreased while foreign members 

increased. 

Combining these patterns, domestic firms appear to produce more fiction films by hiring more 

foreign team members. This aligns with the "learning from others" channel widely discussed in 

literature. 

5. Conclusion 

This project provides insights into the channels behind industry upgrading. Detailed movie production 

data is used to understand the upgrading process in China's film industry over the past decade. 

It finds that foreign filmmakers produce far more fiction movies than domestic ones. Fiction films 

require advanced technical skills and large visual effects teams. Analysis shows foreign movie visual 

teams are larger than domestic ones. It demonstrates that domestic films caught up by hiring foreign 

visual effects team members. 

These results shed light on the mechanisms behind industry upgrading. Hiring foreign talent 

enabled domestic filmmakers to rapidly catch up to foreign technical expertise and boost domestic 

fiction film capabilities. This significantly upgraded China's movie industry overall. 

In summary, my analysis illuminates how strategic hiring of foreign experts can facilitate domestic 

industry upgrading and technical knowledge transfer. The film industry data provides unique insights 

into these human resource channels for closing capability gaps between domestic and foreign 

producers. 
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