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Green Growth: A Promising Path to Sustainable Economic Growth
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Energy and environmental issues represent the greatest challenge facing humankind in the 21st century. Soaring prices for
conventional energy, the depletion of natural resources and the problem of greenhouse gas emissions have sparked greater
interest in and use of both nonconventional and renewable energy sources. Indeed, the transition from oil to multiple energy
sources is expected to accelerate in the 21st century. According to conventional thinking, green (environmental) considerations
and economic growth are at odds with one another. However, so-called Green Growth is the right way to approach the era
of multiple energy sources. This is a virtuous cycle in which protecting the environment can be perceived as a new growth
opportunity, and this new growth, in turn, can preserve the environment still more. Countries around the world are already
rushing to capitalize on new opportunities that are being created by the environmental industry. Green growth is progressing
in 3 main directions: (1) energy source diversification, (2) energy efficiency improvement, and (3) CO2 reduction. Energy
source diversification is being led by emission-free coal, FPSO-GTL, marine-based biofuels, next-generation solar cells, and
nuclear power. Meanwhile, energy efficiency is being enhanced through advancements in plug-in hybrid vehicles and fuel
cell power generation. Finally, both CCS (carbon capture and storage) and technology for converting CO2 into plastics or
hydrocarbons are seen as highly promising ways to reduce carbon dioxide emissions. The key to success in green growth
lies in the development of breakthrough technologies to lead the industry. Hence, R&D is now more important than ever.

INTRODUCTION

Humankind is facing serious challenges in the 21st century
from the effects of energy resource depletion, environmental
degradation, global warming, a dwindling water supply, inade-
quate food production, poverty, terrorism, the spread of disease,
and explosive population growth. Resolving the global warming
and energy challenges is perhaps the most urgent task of all, and
these problems go hand in hand. Greenhouse gas emissions are
rising as overall energy consumption grows, elevating global tem-
peratures and triggering other climate changes that are threatening
the future of the planet.

Hydrocarbon Depletion: A Reality

According to the Energy Outlook by the International Energy
Agency (IEA) published in 2008, global economic development
and population growth will drive up overall energy demand 45%,
an average of 1.6% a year, between 2006 and 2030. An estimated
87% of the new energy demand will be in non-OECD states, led
by China (38%), India (14%) and the Middle East (11%).

Global energy today is mainly derived from hydrocarbons, and
petroleum, natural gas and coal will remain the major energy
resources for the foreseeable future. Fig. 1 projects the respec-
tive contributions of hydrocarbon and nonhydrocarbon energy to
the global supply from 1980 through 2030. Most countries cur-
rently rely on oil as their chief energy resource, while natural
gas and coal will continue to contribute more to the total energy
mix than all the nonhydrocarbon energy sources combined. Fig. 2
shows that Korea and Japan currently get almost half their energy
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from oil, while the U.S. depends on oil for nearly 40% of its
total energy supply, and oil makes up more than 36% of Britain’s
energy portfolio. According to the IEA projection, the relative
weights of each category (oil, gas, coal, nuclear and others) will
change only slightly over the next 2 decades. The growth in non-
hydrocarbon energy sources is not expected to be more than 14%
by 2030.

Oil prices, meanwhile, surged to a record high of just over $160
a barrel in July 2008 and then fell sharply when a major downturn
in the global economy hit during the second half of the year.
However, industry insiders contend that the price drop is only
temporary, and that the low petroleum prices are discouraging
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Fig. 1 World energy outlook




