m TOWARDS A RETURN OF INDUSTRIAL POLICY?

\ ' ARTNeT SYMPOSIUM
\Cly 25-26 JULY 2011
RTNeT ESCAP, BANGKOK
Foreign technology import policy and firm
performance:

Evidence from Chinese manufacturing
firms in 1995-2004

Kazuyuki Motohashi (University of Tokyo) and
Yuan Yuan (Waseda University)



Foreign technology import policy and firm
performance:
Evidence from Chinese manufacturing
firms in 1995-2004

Kazuyuki Motohashi (University of Tokyo) and
Yuan Yuan (Waseda University)



Goal of this paper

e Recent growth of Chinese economy. FDI and
technology catching up

 Understanding the role of technology import in
this process (v s CPCC policy of Indigenous
Innovation : B X EI¥7)

« Understanding the impact of market friendly
regulation change of technology import in
2002 (China‘s accession to WTO)




Types of technology import In

2007

Type of technology Number of contracts Mumber of contracts(%)  Amount (Million LUSD) Amount(%a)
Fatent technology license 335 .04 1561 0.08
Technology license 2081 0.21 8401 0.43
Technology consultation 5801 0.59 8177 0.27
Computer software 4959 0.10 87 0.04
Trade Mark 77 0.01 171 0.01
Joint venture production 120 0.01 aa7 0.04
Key eqipment, production line 246 0.03 2288 0.12
Cthers 104 0.01 77 0.00
Country Mumber of contracts Mumber of contracts(%)  Amount (Million LISD) Amount(%a)
EL 2603 0.29 5972 0.32
5. 1385 0.15 5226 0.28
Japan 2418 0.27 3663 0.19
Korea 731 0.08 1906 0.10
Honkong 1088 0.12 807 0.04
Asean 319 0.04 491 0.03
Virgin Island =t 0.01 301 0.02
Swiss 141 0.02 218 0.01
Taiwan 296 0.03 196 0.01
Israel 22 0.00 13 0.00

(MOFTEC data)



Regulation over technology import
(MOFTEC)

m Before 2001 After 2002

Contract period 10 year or less Free
Confidentiality Only within contract Free
agreement on imported period
technology
Control of licensor No control after As is specified in the
for technology contract period contract
Government Need approval Registration
Regulation
Legal right of After approval from After contract

contract the government agreement



Data

NBS’s Science and Technology Survery:
1995-2004

Manufacturing LMEs, focusing on domestic
firms (exclusion of foreign owned, TMHK
owned companies)

9,113-12,239 samples (unbalanced panel data)

The amount of technology import as well as
other innovation and firm performance
variables



# of tech import firms and its amount

Year Number Share Average amount
1995 2354 10.3 13704 .6
1996 2347 .3 12308 4
1997 2132 89 97723
1998 1684 1.2 10990 2
1999 1740 19 103368
2000 2002 9.2 101971
2001 1794 19 12831 4
2002 1822 719 157138
2003 1743 719 18216.8
2004 8§74 12 286122

2005 594 il 227963




By Industry and region
(share of tech import firms)

Number of firms with acquired technologies

Industry Province 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Mining 009 009 009 007 009 009 009 008 008 003 002
Food and tabacco 007 008 007 049 005 007 006 006 007 003 003
Textile 007 008 005 005 005 009 007 007 007 003 003
Leather,paper,wood 007 008 007 005 005 008 006 006 006 003 003
Petrochemical 026 024 021 026 024 023 018 019 011 005 0.04
Chemical (Exc.drugs) 014 013 013 011 012 014 011 012 014 005 006
Drug 012 013 012 011 013 019 017 017 019 007 007
Primary metals 0.10 009 008 007 007 009 008 009 008 004 004
Fabricated metals 008 008 007 005 007 009 009 008 009 004 004
Machinery 017 015 015 012 014 013 013 013 016 007 008
Transportation 018 017 016 013 014 015 014 016 017 011 0.09
Electrical and Electronics 018 016 014 014 014 016 015 018 015 006 007
Other manufacturing 014 013 013 011 012 015 013 013 013 007 006
Utilities 006 007 006 005 005 005 005 005 003 001 001
East 011 010 010 008 009 011 010 011 010 005 005
Middle 012 011 011 008 009 010 009 009 009 004 0.04
West 013 012 010 009 009 012 009 009 010 005 0.04




Difference of tech import firms before
and after 2002

Year TFP Labor producitvity
Importer Non-tmporter Importer Non-tmporter

1995 0.12 -0.02 23.74 13.82
1996 0.13 -0.15 2835 13.63
1997 0.10 -0.23 33.80 19.77
1998 0.06 -0.29 40.48 24 .66
1999 0.06 -0.20 45 86 31.59
2000 0.15 -0.1% 59.54 40.57
2001 0.18 -0.13 61.71 4374
2002 0.24 -0.13 B0.58 51.28
2003 0.46 0.39 8782 6266

2004 - - 119.96 7055




Determinants of tec
IMports

Dependent variable
e Im-dummy

Independent variables
Im-dummy (-1)
TFP (-1)
Market Share
Financing of S&T

* by bank

* by upper institutions
State dummy
d2002 (time dummy after 2002)
Other tech variables
+ cross term of d2002

imdummy

Variables 1 2 3 4 5 6
Imdummy (%7 0.905***  0.901*** 0.900*** 0.894*** 1.016*** 0.842**
" 0.019) " (0.019) " (0.019) T0.019) 0.02)  T0.019)
TFP(£1) 0.062***  0.064*** 0.064*** 0.054*** 0.046*** 0.055***
" ©o01) " ©o1) " ot Too1) oo To.omn
share(t-1) 1454%  1456**  1456*** 3526%** 1461%** 1.134**
" 0117y " (0118) " (0.118) T0201) T0.121) T0.121)
Liquidity(#7) 0.051**  0.049** 0052 0.048** 0.04* 0.056**
" (0.021) " (0.021) " (0.022) T0.021) T0.022) T0.021)
Bankdummy(%7) 0.257*** 0.251*** 0.253*** 0.245*** 0.264*** 0.189***
" 002 " 002 " 002 7002 0022 T0.02
Updummy(t7)  0.341***  0.327*** 0.333*** 0.315*** 0.320*** 0.207***
" 0.018) " (0.018) " (0.018) T0.019) 0.019) T0.018)
Statedummy(%7)  0.008 ~ 0009 ~ 0.009 0.011 0.007 0.014
" 0.031) " (0.031) " (0.031) T0.031) T0.032) [0.031)
d2002 -0.204***  -0.249*** -0.243*** -0222*** -0.266*** -0.218"*
" 0.017) " (0.017) " (0.017) T0.017) T0.018) 0.025)
Htechdummy 0.073*
" (0.043)
Htechdummy "
42002 0.089
" (0.046)
RDsale(#7) 0.109
" (0.118)
RDsale(t-17) x
42002 3.983
" (0.368)
STsale (1) -0.004
" (0.02)
STsale(t-7) x
12002 1.483
" (0.134)
patshare(t7) 0.365***
"0.086)
patshare(-7) 1 e
*d2002
"0.146)
RDempshare(#7) 0.036
"0.042)
RDempshare (#-7) 2306+
*d2002
"0.173)
Institutedummy 0.746***
"0.025)
Institutedummy .
*2002dummy 0.069
"0.031)
Constant S1ABY**  1ATO™ | ATA** 14685 -1.474** 1875
" 0.039) " (0.039) " (0.039) T0.039) 0.04) T0.041)
Observations 84837 = 84837 84837 79679 74431 84837
Numberofcoden 26780 26780 = 26780 25948 24993 26780

Standard errors in parentheses



Productivity impact of tech import

1 2 3 4 5 6 7 8
All High Tech Medium-high Tech Other All High Tech Medium-high Tech Other
Ink 0.156*** 0.156*** 0.171** 0.157** 0.200*** 0.156*** 0.170*** 0.157***
[ (0.008) (0.032) (0.014) (0.011) (0.01) (0.032) (0.014) (0.011)
Inemp 0.307*** 0.405*** 0.341*** 0.278*** 0.413** 0.405*** 0.341** 0.279***
[ (0.012) (0.044) (0.021) (0.015) (0.014) (0.044) (0.021) (0.015)
share 0.765*** 1.457*** 0.842** 0.631*** 0.968*** 1.455%** 0.827*** 0.605***
[ (0.081) (0.441) (0.201) (0.093) (0.108) (0.441) (0.199) (0.094)
INR&D 0.044*** 0.064*** 0.032*** 0.031*** 0 0.058* 0.007 0.004
i (0.006) (0.02) (0.009) (0.008) (0.008) (0.034) (0.013) (0.011)
Inim 0.034*** 0.019 0.033*** 0.033*** -0.01 0.009 -0.009 -0.015
[ (0.007) (0.023) (0.01) (0.01) (0.012) (0.045) (0.018) (0.016)
Inim ; ; X d2002 0.022*** 0.020*** 0.017*** 0.015*** 0.011*** 0.019*** 0.015*** 0.013***
[ (0.001) (0.005) (0.002) (0.002) (0.002) (0.005) (0.002) (0.002)
INR&D i ¢ X Inim ¢ 0.003*** 0.001 0.005*** 0.006***
(0.001) (0.004) (0.002) (0.002)
Constant 5.828*** 5.121*** 5.410** 6.197** 4.609*** 5.168*** 5474 6.249***
[ (0.115) (0.355) (0.192) (0.172) (0.132) (0.419) (0.189) (0.141)
Yeardummy Yes Yes Yes Yes Yes Yes Yes Yes
Observations 111073 8917 37267 64889 111073 8917 37267 64889
Number of coden 36347 2839 11973 22296 36347 2839 11973 22296
R-squared 0.1 0.17 0.16 0.06 0.12 0.17 0.16 0.06

Robust standard errors in parentheses

* significant at 10%; ** significant at 5%; *** significant at 1%



Summary and conclusion

Growing trend of technology import value, but
the number of tech import firms declines after
2002

More high-tech firms import technology after
2002

Productivity impact of technology import
Increases after 2002

The role of tech import in China’s catching up
becomes greater after deregulation of technology
Import (alongside of China’s accession to WTO)



