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Overview
• We focus on intangible knowledge capital (IKC) not 

embodied in workers (e.g., schooling, training)
– Produced in China by domestically owned enterprises 

(DEs) or foreign-invested enterprises (FIEs)
– Can complement imported intangible capital (e.g. 

patents)
– Can complement imported embodied technology 

(physical capital imported by DEs or FIEs)
• We view IKC as produced through R&D activities and 

reflected in the R&D stock. (Fraumeni and Okubo,2005; 
Griliches (numerous); Sveikauskas, 2007)



What about the “Marketplace for Ideas” 
in China? (Coase and Wang, 2012)

• Does the nascent, but imperfectly enforced, 
protection of IKC property rights in China threaten 
long-term growth prospects in China? (Coase, 1960; 
Stigler, 1989)

• Opening to FDI has enhanced competition, leading to 
increased R&D and new product development in all 
ownership sectors (Deng and Jefferson, 2008; Girma, 
Gong, and Görg, 2009)



What about the “Marketplace for Ideas” 
in China? (Coase and Wang, 2012)

• At least through the late 1990s, China’s R&D 
performance has become more intense, at least 
among LME’s, although patent elasticities with 
respect to R&D lag world averages. (Jefferson & Hu, 
2003; Hu, Jefferson, & Qian, 2005)

• In the late 1990s, R&D was productive among China’s 
LME’s and varied considerably across industries (Hu 
and Jefferson, 2004)

• As the international productivity gap narrows, China 
must rely on domestic innovation to sustain its 
growth (Jefferson, Su, & Hu, 2006)



IS CHINA’S R&D PRODUCTIVE?

• Does either R&D conducted by DE and FIE produce 
patent applications in China?

• How does R&D (DE and FIE), respectively, relate to 
China’s international trade?

• How does R&D produced by DE and FIE, respectively, 
relate to TFP and TFP growth in China?

• DISCLAIMER: We do not know the lags 
between specific R&D activities and their effects. We 
can only search for correlations at this point. 



Data

• Our data are of Large and Medium Enterprises and 
derived from various issues of China Statistical 
Yearbook of Science and Technology and Statistical 
Yearbook of China.



What’s going on with R&D and 
innovation?

• A few anecdotes follow, then we overview some 
basic trends.



Importing high-
tech cows to 
beef up the 
dairy industry 
requires 
adaptive R&D.



Ford will bring 
patentable 
technology from 
US and engage 
in adaptive R&D 
in China



Sometimes, the 
home country will 
engage in 
innovation R&D in 
the host country, 
but it is not typical.



R&D Stock

• R&D flows data starting at 1990 (t=0)
• We calculate R&D stock at t=0 as

RDstock0 = 5*RDflow0

• Following much literature, we use an annual 
depreciation rate of 15%, although results 
may be sensitive to this assumption. (B. Hall, 
2007)

• It follows that for t≥1,
RDstockt = RDflowt + 0.85*RDstockt-1



Overview of R&D Stock by
Enterprise Ownership
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R&D Stock Growth about the same for domestic and FIE’s Before 
2001 Patent Law
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DE and FIE R&D stock grow at about same rate 1998-2001, 
except for Petroleum and other Fuels. 
Since the mid-1990s, Foreign Investment has been 
encouraged to foster development of domestic fuel sources.
(OECD, 2002)
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But after the 2001 Law, the situation reversed.

Petroleum & Fuels

In the period since 2001, 
there is evidence of R&D sorting 
Between DE’s and FIE’s. Petroleum is no longer 
an outlier.
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Formal Tests: Patents

Patent elasticities are quite small in 

comparison to U.S. and European firms.
FIE patent elasticity is sign. for 
domestic R&D but not for FIE 
R&D, but NOT in col. (8).

“Scale effect”



Formal Tests: RCA

• Both domestic and FIE R&D 
appear to be oriented 
toward increasing exports 
(col 1) historically, 

• but holding lagged RCA 
constant, we see that FIE 
R&D is perhaps oriented 
more toward domestic 
production while that of 
domestic R&D more toward 
exports.

• Consistent with the 
“reversal” we found in earlier 
trends.



Formal Tests: TFP
R&D elasticities are similar to those 
estimated by Hu, Jefferson, Qian
1991-95 data for domestic 
enterprises.  Also they are similarly 
“small” by international standards. 
Their results for FIEs are mixed. HJQ 
obtained their estimates directly from 
the PF.
• Lagged TFP captures omitted 

variables.
• Col (3) implies that TFP in current 

period (0) will stagnate unless 
Domestic R&D flow is sufficiently 
large.

• Substituting patent applications for 
R&D yields insignificant results.

• Why? Patent lag is “long and 
variable? Low propensity to 
patent?

• FIE R&D doesn’t raise TFP.
• Why? We do not capture possible 

complementary with new physical 
capital, which raises K and lowers 
the TFP “residual”, given 
estimated K elasticity in PF.
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Conclusions 
• Domestic enterprise R&D is productivity 

enhancing in China, but so far it has had a weak 
impact on new patents.

• This suggests that the formation of knowledge 
capital in China has yet to reach the world 
frontier.

• Foreign IKC imported or developed in China 
appears aimed at the domestic market.

• Continuation of China’s productivity growth at its 
current pace is likely to depend on incentives for 
and protection of domestic creativity.



Policy Implications

• Will government get on board or blockade the 
knowledge train?
– Enforce IPR; 
– Encourage a Marketplace of Ideas such that foreign-

trained scientists are comfortable returning to China; 
CREATE NEW KNOWLEDGE AS WELL AS FACILITATE 
TRANSMISSION OF  INTERNATIONAL TECHNOLOGY 
(Keller 2002 & 2009)

– Be prepared to give up control of Strategic Industries; 
don’t let Sinopec become Pemex
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