
   

Overview 

China’s total energy consumption has, for many years, been amongst the highest in the world. China's annual primary 

energy consumption accounted for more than 90%, while the utilization rate of wind energy, solar energy, biomass 

and other renewable energies is still low. During the 12th Five Year Plan (FYP) period, the renewable energy 

industry was included as a key support of sustainable development and green growth. However, in China there is not 

only national policy support, local governments have also developed a lot of preferential policies to encourage 

enterprises to develop renewable energy industries and technologies.  

Innovation is a key element of national power. A country’s ability to develop new inventions or methods of 

production is always accompanied by the creation of wealth, leading in turn to higher technologies and fostering 

further innovation through the development of derivative products. China, as the leading developing country, has 

made huge progress in terms of technological innovation, especially in the fields of renewable energy industry. 

In this paper, after Section 1: Introduction, Section 2 presents some background information; Section 3 explains why 

patents were chosen as an indicator of technological innovation and concludes with a review of the literature; 

Sections 4 and 5 explain the methodologies applied and the database, respectively; Results will be shown in Section 

6, while Section 7 concludes and presents ideas for future research.  

Methods 

Revealed Technological Advantage Index (RTA), Relative Patent Advantage Index (RPA) and Revealed Patent 

Advantage Index (RPA*) 

Results 

Solar energy and wind power both account for an extremely large proportion of applications. The applications 

relating to these two technologies increased rapidly from 2006 to 2010, the period of the 11th Five Year Plan (FYP), 

and reached a peak 2011. From then on, the number of total applications for both solar energy and wind power 

decreased slightly in 2012 and dramatically in 2013. The numbers for 2014 and 2015 remained relatively steady. The 

other four technologies: geothermal energy, ocean energy, hydro power and biomass & waste energy - all 

represented very small proportion of total applications but one can clearly see that the growth rates are increasing 

over time.  

If one compares the absolut patent applicants and RTA or RPA, it is noticeable that both Guangdong province and 

Shandong province, which ranked in the second tier in total patents applications, have negative (read no) 

specialization in this field. On the other hand, both Inner Mongolia and Qinghai show very strong specialization but 

the total number of applicants’ are quite small. In Inner Mongolia, wind power technologies accounted for more than 

60% of the total number and in Qinghai province solar energy technology’s share is also over 60%. 

Conclusions 

As one can see, leading regions in terms of the number of both patent applications and REGT patent applications, 

such as Guangdong and Shandong provinces, do not show evidence of a specialization in these renewable fields, 

while other innovative regions, such as Jiangsu and Zhejiang provinces, did show evidence of a positive 

specialization in REGT but with relatively weak advantage levels. In China, both central government and local 

government should do more to promote innovation processes in these four regions. Moreover, against the 

background of high per capita income and strong R&D input levels, these four regions should consider developing 

high-tech technologies such as new materials and energy efficiency technologies. 
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On the other hand, some western regions like Inner Mongolia or Gansu province, which are strategically and 

economically important due to their richness in natural resources and their special geographical positions, should 

focus further on both solar and wind energy technology innovation. Smart grid-related technologies should be 

considered for long-term energy and electricity distribution. 

References 

Asheima, B. T., and Coenen, L. (2005): Knowledge bases and regional innovation systems: Comparing Nordic 

clusters, Research Policy 34 (2005) 1173–1190. 

Balassa, B. (1965): Trade liberalisation and ‘Revealed’ comparative advantage, The Manchester School, v.33, no.2, 

pp. 99-123. 

Basberg, B. L. (1987): Patents and the measurement of technological change: A survey of literature. Research Policy 

16 (1987) 131-141. 

Cooke, P. (1992): Regional Innovation System: Competitive Regulation in the New Europe. Geoforum, Vol. 23, No. 

3, 365-382. 

China National Renewable Energy Centre (2012): China Renewable Energy Outline. 

Freeman, C. (1987): Technology Policy and Economic Performance: Lesson from Japan. Pinter Publisher. 

Frietsch, R., Schmoch, U., Neuhäusler, P., Rothengatter O. (2010): Patent Applications – Structures, Trends and 

Recent Developments. 

Griliches, Z. (1990): Patent Statistics as Economic Indicators: A Survey, NBER Working Paper No. 3301. 

Grupp, H. (1990): On the supplementary functions of science and technology indicators. Scientometrics, Vol. 19. No 

5-6, 447-472. 

Haščič, I. and Migotto, M. (2015): Measuring environmental innovation using patent data, OECD Environment 

Working Papers, No. 89, OECD Publishing, Paris. http://dx.doi.org/10.1787/5js009kf48xw-en 

Helm, S., Q. Tannock and I. Iliev, (2014): Renewable Energy Technology: Evolution and Policy Implications—

Evidence from Patent Literature. Global Challenges Report, WIPO: Geneva. www.wipo.int/globalchallenges 

Johnstone, N., Hascic, I., and Popp, D. (2008): Renewable Energy Policies and Technological Innovation: Evidence 

Based On Patent Counts, NBER Working Paper No. 13760. 

Khramova E., Meissner D and Sagieva G. (2013): Statistical patent analysis indicators as a means of determining 

country technological specialization. National Research University Higher School of Economics (HSE). WP BRP 

09/STI/2013. 

Liu, Z. (2015): China’s Carbon Emissions Report 2015. 

Popp, D., Hascicc, I. and Medhi, N. (2011): Technology and the diffusion of renewable energy. Volume 33, Issue 4, 

July 2011, Pages 648–662. 

Su, L., and Chen, S. (2014): An evaluation on driving forces for green innovation in China. Innovation for Green 

Growth, 83-95, ISBN: 978-7-03-039240-4.  

Walz, R. and Schleich, J. (2009): Effects of Climate Policy on the Economy: A Theoretical Perspective, The 

Economics of Climate Change Policies. 

Welfens, P.J.J. (2014): Green innovation and CO2 emissions in a growth perspective: Competition, growth, welfare 

analysis and policy implications. Innovation for Green Growth, 19-40, ISBN: 978-7-03-039240-4.  


