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The Study of Energy Vulnerability Indicators in Taiwan
and Strategy Suggestions

Chi-Yuan Liang'  Chih-Chun Liv> Ruei-He Jheng”~  Yi-Hsun Lu*  Po-Yao Kuo’

ABSTRACT

According to the conclusion of the National Energy Conference in 2009, energy is not only the basis
of social economic activities but also plays a strategic role in national security. In order to establish the
mechanism of risk management, it is important to establish an early warning indicator of energy security.
For this, we revise the framework of World Energy Council (WEC, 2010) and the work of Frondel and
Schimdt (2013) to construct the energy vulnerability indicator. The Energy Vulnerability Indicator of Taiwan
which is composed of three main vulnerability indicators. That is primary energy supply vulnerability
(PEV), infrastructure vulnerability (IV), and end-use energy (final energy consumption) vulnerability (EEV).
Comparing with the conventional energy security indicators such as U.S. Energy Security Risk Index,
Energy Architecture Performance Index or Energy Trilemma Index which mainly focus on supply-side and
macro-level, this energy vulnerability indicator focuses not only supply-side but also infrastructure and
demand side. Besides, all indicators are standardized to 0-100 scale to quantify the energy vulnerability in
Taiwan, the higher the standardized value of the indicators show the higher the risk and the vulnerability
is. In addition, instead of employing a weighted average, this study chooses the maximum value of the
main vulnerability indicators to calculate the Energy Vulnerability Indicator, because the energy system
as a whole would crash even if only one of PEV, IV, and EEV is in danger. The empirical results show
that the PEV has dropped sharply from 90.16 to 32.46 during 1990 Q1 to 2017 Q2, due to the increasing
diversity of the source of energy imported. The EEV has increased from 85.79 to 100 during 1990 Q1 to
2008 Q3 and reversed to 80.54 in 2017 Q2, showing a dramatic fluctuation in the last decade as a result of
international energy prices’ changes. The IV has deteriorated from 65.54 to 97.94 because of lack of storage
and regasification facilities of natural gas, and the low reserve margin and operating reserve of electricity.
In general, the Energy Vulnerability in Taiwan has been driven mainly by the infrastructure vulnerability
and energy price change. It is now close to the highest vulnerability level during the sample period, such
as electricity rationing in the early 1990s and the unprecedentedly high oil price in 2008. This is the main
difference between Energy Vulnerability Indicator proposed by this study and the other conventional energy
security indicators focused on supply-side factors. It is suggested that the government should pragmatically
reassess the direction, objectives, and timetable of current energy transformation policy, remaining the
flexibility to use existed various types of power generation, and reconsider the environmental impact and
social cost of the short-term emergency generators. In addition, to reduce the risk of the disruption of
gas supply, it is necessary to construct new LNG receiving stations, storage, and pipelines to match the
growing domestic demand for natural gas. The high load factor in recent years implies the limitation of
load management, such as peak clipping, valley filling, and load shifting. And hence to increase the power
supply and to balance the regional gap between supply and demand is essential for reducing the energy
vulnerability in Taiwan. As for the development of interruptive renewable energy, effective measures for
its electricity grid integration are critical to reducing the impact on grid stability. Finally, enhancing energy
efficiency is also a very important way to reduce the vulnerability of energy consumption. The government
should not subsidize energy prices any longer. It should allow the energy prices to reflect real cost for
inducing the energy users to improve their energy efficiency.
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