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Overview

China has launched the Belt and Road Initiative (BRI) since 2013. The initiative includes increasing China’s outward foreign direct investment especially in fields of infrastructure along the Silk Road Economic Belt – the “Belt” – and the New Maritime Silk Road – the “Road”, which connect Asia, Europe and East Africa. However, China’s oversea investment has also been accused from negative environmental and climate impact on host countries, i.e. building coal-fired power plants for transportation infrastructure poses ecological risks, etc. Realized from it, China announced “green BRI” guidance in 2017, and has been paying increasing attention to the environmental and climate impact of its oversea projects. Aside from that, given China owns leading technologies in renewable energies and experiences in climate change mitigation, it may also generate positive technology spillover in host countries in such fields.

In this paper, we test whether the BRI induce host countries green innovation, as well as its heterogenous effects and possible mechanisms. We build a country-year panel data includes 96 countries, from year 2003 to 2016. The green innovation is indicated by green patents listed by OECD. Other country level variables come from World Bank, PWT, UNCTAD, WTO, IEA, Statistical Bulletin of China’s Foreign Direct Investment, etc. We use Differences-in-Differences method to identify the impact of BRI on green innovation in countries along the “Belt and Road” and its internal mechanisms. To fit the count data structure for green patents, we use negative binomial model in regression.

Methods

Differences-in-Differences method has been applied to identify the BRI effect. Countries along the “Belt and Road” are in treatment group, while other countries in control group. For the time point of BRI policy, we use the earliest year that a country cooperate with China instead of the official BRI year in 2013.

Fixed effect negative binomial model has been used to fit the count data structure in green patents.

Results

First, after BRI cooperation, green patents with lower innovation level in countries along the Belt and Road are significantly higher than other countries. However, this effect vanished and even goes negative in green patents with higher innovation level.

Second, the BRI plays a positive role in inducing the climate change related innovations of the host countries. 
Third, if the host countries have very high level of green innovation themselves, the above effect from BRI would be even higher.

Fourth, we find the above effects even stronger in countries with more R&D researchers, stronger climate regulations, and higher proportion in the secondary industry.

Table 1 BRI Effects on Host Countries’ Green Innovation
	
	(1)
	(2)
	(3)
	(4)

	
	Green_pat_1
	Green_pat_2
	Green_pat_3
	Green_pat_4

	DID
	0.0825**
	-0.0268
	-0.0800
	-0.1455**

	
	(2.39)
	(-0.71)
	(-1.49)
	(-2.33)

	Country FE
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes

	Control Variables
	Yes
	Yes
	Yes
	Yes

	N
	1260.0000
	1260.0000
	1208.0000
	1208.0000

	ll
	-3375.5182
	-2860.0719
	-2509.5764
	-2319.3126

	chi2
	2858.7579
	3115.7117
	2034.3142
	1927.3005

	p
	0.0000
	0.0000
	0.0000
	0.0000


t statistics in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
Table 2 Heterogeneity in Technology Fields

	
	(1)
	(2)
	(3)

	
	CCM_1
	MAN_1
	WAT_1

	DID
	0.0875**
	0.0276
	0.0157

	
	(2.32)
	(0.68)
	(0.19)

	Country FE
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Control Variables
	Yes
	Yes
	Yes

	N
	1234.0000
	1204.0000
	932.0000

	ll
	-3256.3748
	-2889.3401
	-1543.6894

	chi2
	1715.2328
	969.8919
	365.9593

	p
	0.0000
	0.0000
	0.0000


t statistics in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01

Conclusions

We find that at the country level, BRI cooperation can induce green innovation in host countries along the “Belt and Road”, but only true in patents with lower value. There’s insignificant or even negative effect on host countries at higher level green innovation. The positive technology spillover happens mainly in the climate change related technology fields.

Moreover, the technology direction in China’s investment show a pattern to meet the host countries needs and features. For countries with higher level of green innovation, better ability of knowledge absorption and stronger environmental regulation, the above effect would be stronger.

