
Most innovations in the world are concentrated in 
a few developed nations. Developing countries 
are mainly adopters, as opposed to innovators, 

because it is easier for them to use foreign technologies 
than to invent the technology themselves.1 China is one 
example, having acted consistently as an adopter of tech-
nologies due to its reliance on foreign innovations. Santacreu 
and Peake (2019) document that China’s payments for the 
use of foreign intellectual property—that is, royalty pay-
ments from China to the world—have increased substan-
tially over time, from a little more than $1 billion in 1999 
to more than $27 billion in 2017.2 These data also may sug-
gest that China is improving its enforcement of intellectual 
property rights. 

Over the past 10 years, we observe not only an increase 
in China’s royalty payments, but also a significant increase 
in the pace at which the world is paying China for the use 
of Chinese intellectual property. Moreover, we observe a 
significant increase in China’s innovation efforts. In this 
essay, we analyze how these findings suggest the following: 
(i) China, traditionally an adopter of foreign technology, 
is catching up to the United States in its innovation efforts; 
and (ii) Chinese innovations are diffusing rapidly through-
out the world. 

First, we collect data on research and development 
(R&D) intensity in China (measured by R&D spending as 
a percentage of GDP) for 1999-2015 and compare it with 
that of the U.S.3 China lags behind the U.S. in its innova-
tion efforts. In 2015, R&D intensity in the U.S. reached 
2.8 percent, whereas in China it reached only 2.1 percent. 
However, China’s increase in R&D intensity has been con-
siderably faster than that of the U.S. (Figure 1A). Because 
R&D intensity is a proxy for technological advancement, 
these data suggest that China is catching up to the U.S. in 
technology. The data coincide with recent claims from 
Chinese officials regarding China’s future plans to become 
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a global leader in innovation: These plans list China’s goal 
to be a central manufacturer of robotics, electrical vehicles, 
and other technologically intensive industries by 2025.4 

Second, we use data on the world’s royalty payments to 
China and the U.S. for the use of intellectual property5: 
These data serve as an indication of knowledge diffusion 
for the two countries.6 We find that China still lags behind 
the U.S. For example, in 2016, the U.S. received $113 billion 
in royalties from the world, whereas China received only 
slightly more than $1 billion. This is not surprising, as the 
U.S. is one of the global leaders in innovation. 

However, the world’s royalty payments to China have 
increased significantly in recent years, from $450 million 
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Figure 1
A. R&D Spending, Percent of GDP

B. World’s Payments for the Use of Chinese Intellectual Property, 
Percent of Payments to the U.S.

NOTE: GDP, gross domestic product.
SOURCE: World Bank and authors’ calculations.

SOURCE: World Bank and authors’ calculations. 

China's technologies are diffusing rapidly 
throughout the world.
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in 2007 to more than $1 billion in 2016. Figure 1B plots the 
total intellectual property payments from the world to 
China as a percentage of the total intellectual property pay-
ments from the world to the U.S. In 2007, China’s royalty 
payments from the world were 0.44 percent of those in the 
U.S. By 2016, they were just over 1 percent. Indeed, China 
has seen an almost 160 percent increase in intellectual 
property receipts from the world in the past decade, com-
pared with an 11 percent increase for the U.S. over the same 
time frame, which indicates China’s increased knowledge 
diffusion throughout the world.

Data on R&D intensity coupled with data on payments 
for the use of Chinese intellectual property indicate that 
China is moving toward global leadership in innovation. 
Not only are China’s technologies increasingly used by 
other countries, but China is developing technologies at a 
rapid rate. Although it still has a long way to go to become 
an innovation leader, China is moving toward the role of 
global innovator and away from its traditional role as mainly 
an adopter of innovation. n
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