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Innovation is considered to be the key to unlock competitive advantage to lead economic 

prosperity of nations. This paper examines how countries increase their efficiency in 

transforming research and development (R&D) inputs into innovation outputs, to achieve the 

target 9.5 in Sustainable Development Goals (SDGs). The gap in innovation capability has been 

observed between developed and developing countries. In addition to increase R&D inputs, what 

are the factors influencing the differences in national innovation performances? What can 

developing countries do to climb the ladder of innovation? To solve these questions, we modify 

the national innovation performance model, i.e. the capabilities-incentives-institution framework, 

from a closed to an open innovation paradigm, taking into account the impact of globalisation 

and the recent characteristics of technology development. Considering the public good nature of 

knowledge, the costs and risks of innovation and the externalities it generates, our model 

highlights the importance of government policy interventions that would encourage, support 

innovation activities, and protect R&D investors. Then we apply the capabilities-incentives-

institutions framework to the analysis using data of 43 countries from 1996 to 2011. Using 

stochastic ray production function with multiple-output of innovation, we estimate innovation 

efficiency scores to measure the national innovation performance and then we investigate how 

the capabilities-incentives-institutions determinants affect these innovation efficiency scores. 

The results suggest that a country’s capability in human capital development and the capacity of 

government contributes to national innovation performance. Favourable macro-, industrial, and 

micro-economic policies, reflected by interest rate, taxation, labour market policies, etc., would 

encourage resources move to more efficient innovative sectors. Institutional factors, such as 

regulatory framework, university-industry connection, training services, quality of research 

institutions, and openness to international migrants are positively associated with innovation 

efficiency. Innovation efficiency is also increased by trade openness but declined with openness 

to FDI and reliance on foreign technology transfer. Our empirical results confirms the 

importance of policy choices in enhancing national innovation performance vis-à-vis simply 

leaving it to the market. It also suggests a number of possible policy recommendations to 

enhance innovation performance in addition to policies encourage R&D investment and 

investment in human capital.


