






20 S. ASHINA 

consumers do not choose them when they appear on the 
market, subsequent technological innovations will 
become less certain to be carried out and further 
innovative technologies will be prevented from 
appearing on the market, e.g., fuel cells, electric vehicles 
and solar heaters. 

Technology is a key element of efforts toward a low-
carbon society, but technologies and R&D alone cannot 
attain it. Realizing GHG emission reduction with only 
technological countermeasures would be costly, but a 
combination of policies and countermeasures, such as 
lifestyle changes, good institutional arrangements and 
reassembling the transportation system, would lower the 
costs. Taking early action could lead to cost-effective 
ways to achieve emission reductions. For that, a large 
investment is needed in the initial stage, but it is likely 
that early market entry of technologies will lead to 
reduced costs of future technologies due to the 
“learning-by-doing” effect, and the additional 
investments will be balanced by the sum of reduced 
technology and fuel costs. Learning-by-doing effects can 
be detected for many commodities and technologies 
when observing markets. Rubin et al. (2015) presented a 
literature review on learning-by-doing effects (or the 
“learning curve”) for electricity supply technologies, 
including renewables. Based on their research, the 
learning rate of solar PV is in the range of 10%－47%, 
and that of offshore wind, 5%－19%.

Moreover, infrastructure cannot be built immediately, 
making it difficult to switch suddenly to a low-carbon 
type just before 2050. In addition, planning of GHG 
reduction policies and actions with both technology and 
non-technology options is a key action, and it is also 
important to implement and monitor the policies and 
actions. Planning, implementation and monitoring based 
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established, so the continuous running of the PDCA 
cycle can open the door to the low-carbon society, in 
which society achieves immense reductions of GHG 
emissions while maintaining quality of life.

The development of a low-carbon society in Japan is 
crucial for tackling climate change issues. The impacts 
of climate change affect everyone around the world, and 
Japan is no exception. Policies and actions that do not 
contribute to low-carbonization will bring benefits in the 
short term, but result in damage to the environment, 
nature, economy and life in the long run. In addition, 
considering that the global trend is toward achieving a 
low-carbon society, a country may lose an opportunity 
for green growth and its future international 
competitiveness in low-carbon technologies if it fails to 
shift to a low-carbon approach because other nations 
will achieve green growth and export low-carbon 
technologies and experience first. 

Low-carbonization of the energy system is a key to 
GHG emission reduction as well as achieving a low-
carbon society globally. Development of innovative 
technologies is also a necessary part of building a low-
carbon society, and to meet deadlines it may be 
necessary to accumulate whatever technologies have 
been developed up to that time, change systems, prepare 
a social infrastructure that will enable these new 
technologies to be incorporated, and take other 
measures. Japan’s experience and expertise in 
technological R&D could go a long way toward taking 
the first step in the right direction. It will provide a 
foundation for sharp GHG emission reductions and 
establishment of a low-carbon society not only in Japan 
but also all over the world.
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Fig. 11  Innovative development of Shinchi Town (Based on Fujita and Hirano, 2016).
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