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China’s R&D Investment Growth and Share of Defense R&D
The 2015 national research and development (R&D) figures released by China’s National Bureau of Statistics on November 11 indicate that R&D investment in China appears to be healthy
and moving forward. Total R&D investment as a percentage of GDP is up. Investment in basic
research as a percentage of total R&D investment is also up. Based on a 2013 study by Sun
Yutao and Cong Cao, we estimate that national security-related expenditures were approximately RMB 162.6 billion (US $23.6 billion) in 2015.
Total R&D investment was RMB 1.4 trillion (US $203.2 billion), an increase of 7.6 percent over 2014. R&D
investment as a percentage of gross domestic product (GDP) reached 2.07 percent, the third year in a row
that the ratio has exceeded 2 percent and a 0.2 percent increase from 2014 (Figure 1).
Figure 1. China’s Investment in R&D and Share of GDP, 1994–2020

Source: Data from National Bureau of Statistics, Ministry of Science and Technology, China Statistical Yearbook on
Science and Technology, multiple years.
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Figure 2. China’s R&D Investment Growth and Investments in R&D Category

Source: Data from National Bureau of Statistics, Ministry of Science and Technology, China Statistical Yearbook on
Science and Technology, multiple years.

Investment in basic research as a percentage of total R&D investment increased for the first time in almost
a decade, moving past its eight-year benchmark of 4.7 percent to 5.1 percent (Figure 2). 1
The planned trajectory of China’s R&D spending, however, may be hindered by a slowing pace in growth
of total R&D investment. Since 2009, annual growth of R&D spending has decreased rapidly from 25.7
percent to 7.6 percent in 2015—the lowest rate of R&D spending growth China has seen in two decades.
The slowdown is not unexpected, since Chinese GDP growth has also slowed, but it comes on the heels of
China’s announcement of an innovation-driven development strategy and many other efforts to increase
China’s status as a global science and technology power. 2 At first glance, these two trends seem at odds,
as robust R&D spending growth is key to the upgrading of Chinese innovation systems.
This slowdown in total R&D growth will make it difficult for China to reach its 2020 goal of a 2.5 percent
R&D/GDP ratio. This goal was initially set in 2006 in the Medium- and Long-Term Plan for Development of
Science and Technology (2006–2020) and renewed in 2016 in the 13th Five Year Plan on National Science,
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Technology, and Innovation. 3 To achieve 2.5 percent by 2020, China will need to increase its R&D investment as a share of GDP by 0.86 percentage points each year. That is achievable and not beyond what
China has done before, but it will require a shift in China’s current R&D investment strategy.
China’s new GDP calculation method also complicates the story. In January 2016, the NBS announced
revised GDP figures based on a new calculation method that includes R&D as a capital account instead of
a cost, essentially shifting R&D from an intermediate good to an end product. 4 This is in accordance with
international standards for GDP calculation and allows for better comparisons between China’s GDP and
other countries. In its 2015 calculation of R&D as a share of GDP, however, NBS chose to use the unrevised
and lower 2015 GDP figure, thus producing a higher R&D/GDP ratio. The change is not large, but using the
revised 2015 GDP figure puts China’s 2015 R&D/GDP ratio at 2.05 percent rather than the reported 2.07
percent—a figure more distant from its 2020 goal.
China has not always met its R&D targets, including its stepping-stone goal in the 11th Five-Year S&T Plan
to reach a 2 percent R&D/GDP ratio by 2010. 5 The 2020 goal of 2.5 percent is much more important for
China, however, as indicated by its reemphasis in the 13th Five Year Plan on National Science, Technology,
and Innovation. This would put China’s R&D/GDP ratio above the 2013 OECD average of 2.36 percent but
still behind advanced nations such as the United States, Germany, Japan, and South Korea. 6 To achieve its
goal, China will need to carefully manage its spending growth, including additional factors that play into
the dynamics of its R&D investment, such as the balance between government and enterprise investment
and central and local government S&T appropriations.
Central and local government S&T appropriations are particularly important due to the direct control government decision-makers have over them. Central S&T appropriation includes both S&T expenditures and
S&T appropriations under other expenditure items. R&D expenditure is included under S&T expenditure. 7
Although not the only source of funding, these S&T appropriations also determine funding levels for central government priorities such as the 863 and 973 plans, the Strategic Emerging Industries initiative, and
the Made in China 2025 Plan. Over the past two decades, Chinese central government S&T appropriations
have declined relative to local (provincial) government S&T appropriations, shifting from more than 70
percent of total government S&T appropriations in the early 1990s to less than 50 percent since 2007
(Figure 3). This may largely be due to a definition change in 2007 that decreased the range of expenditures
included in S&T appropriations. 8
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Figure 3. S&T Appropriations of Central and Local Governments in China

Source: Data from National Bureau of Statistics, Ministry of Science and Technology, China Statistical Yearbook on
Science and Technology, multiple years.

However, there are reasons to remain optimistic about China’s R&D trajectory. First, China’s 2015 growth
in total R&D investment (7.69 percent) is still higher than its 2015 GDP growth (6.9 percent). This means
that R&D investment is growing faster than the overall economy, if only modestly.
Second, China is devoting resources not just to increasing the amount of investment in S&T projects but
also to making its investments more effective. China’s ongoing major S&T management reform will consolidate the many plans and programs that currently fund Chinese S&T projects (including the foundational 863 and 973 plans) into five major S&T categories. 9 The aim is to make China’s S&T spending more
efficient and less duplicative, with positive effects on R&D and S&T outcomes beyond a mere increase in
levels of investment.
How Much Goes to Defense R&D?
One unanswered question is whether or not these official national R&D expenditures include defenserelated activities. The official explanation given by the NSB is that these R&D funds “refer to the expenditures of the whole society (全社会) for basic research, applied research, and experimental development
within the fiscal year. This includes personnel costs, raw material costs, purchase and construction costs
of fixed assets, management fees and other expenses used for research and experimental development
activities.”
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One indicator that defense R&D expenditures are included comes from a 2009 R&D Resources Inventory
Survey by the NSB in conjunction with the Ministry of Science and Technology, National Development and
Reform Commission, Ministry of Education, Ministry of Finance, and the State Administration for Science,
Technology, and Industry for National Defense (SASTIND). 10 The 2009 survey provides a figure of RMB 58
billion for total national R&D expenditures for 2009, which is the same number that the NSB issued for
2009 national R&D expenditures. SASTIND’s involvement in the 2009 survey suggests that defense R&D
activities are included by the NSB as part of national R&D expenditures.
If the NSB’s yearly national figures for R&D expenditures do include defense R&D, is there a way to estimate how much is spent on defense R&D? The NSB figures offer no useful insights on this question, but a
2013 study by Sun Yutao and Cong Cao may. Their analysis of S&T financial data from 71 central government agencies in 2011 showed that these agencies accounted for 45.9 percent of central government S&T
expenditures. 11 The study pointed out that eight national security-related agencies did not disclose their
S&T expenditures, which would have accounted for the remaining 54.1 percent of S&T outlays, or RMB
209 billion (US $15.8 billion) in 2011. These national security agencies included SASTIND, the Ministry of
State Security, and the Ministry of National Defense, which is a proxy for the People’s Liberation Army.
Applying this 54/46 ratio between national security and civilian expenditures to the reported 2015 centrallevel S&T total appropriations of RMB 301.2 billion, national security-related expenditures would have
been RMB 162.6 billion (US $23.6 billion), of which the overwhelming proportion would have gone to
defense-related R&D activities.
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