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Preface
It is not an overstatement to describe climate change as the most
imminent threat of our time. However, this threat does not have to lead to a
gloomy prospect of future growth and development. In order to bring about
wider discussion about how we can adapt to climate change and capitalize
on its effect, the Chinese Taipei Pacific Economic Cooperation Committee
(CTPECC) initiated a PECC international project entitled "Climate Change
and Green Opportunities: Business, Society, and Cooperation" in its report
to the 2007 PECC General Meeting and Executive Committee.
This project sought to explore opportunities for growth and prosperity
in the Asia-Pacific region while addressing climate change. Since green
development represents new business practices, it is expected to create new
opportunities for regional cooperation and innovation as well. It is hoped
that, through individual and joint actions to address climate change, the AsiaPacific region, as a whole, can benefit from the byproducts generated in the
adaptation process. To foster such regional partnership, this project brought
together experts across the region to share experiences, knowledge, expertise,
and views as to how we can cope with climate change. Opportunities
for economies with different development levels were discussed from the
business, society, and cooperation perspectives.
In October 2008, an international conference was convened in Taipei,
serving as a regional forum for an exchange of views on the subject of
climate change and green opportunities. Business opportunities were first
explored by looking at ways to gain from the increasing emphasis on clean
production and green consumption. The strategy and engagement of society
in the battle against climate change were also discussed. Finally, the regional
cooperation mechanisms were examined in the hope that climate change can
be effectively addressed through collective means.
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This publication compiles the papers contributed by the October
conference participants. As a documented result of the PECC international
project, this publication will be distributed through the PECC International
Secretariat for all the member economies to share the insights from the
experts who participated in this event. We are pleased to present the result of
our project to the broad readership in the region. We hope that, through the
publication of the papers, this project will stimulate future discussions and
shed new light on our understanding of green opportunities.

Dr. David Hong
Vice Chairman and Secretary General, CTPECC
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Climate Change and Business Opportunities
Niven C. C. Huang, Ph.D.
Secretary General
Business Council for Sustainable Development of the Republic of China
Chinese Taipei

Sustainable development (SD) thinking has shifted rapidly over the last 10
years and the private sector is increasingly taking note. Where the Rio Earth
Summit in 1992 focused on norms and principles, the Johannesburg World
Summit in 2002 and the 33rd Annual World Economic Forum Meeting in
January 2003 put the emphasis firmly on implementation. The need for business
to put words into action is greater than ever.
The pressing need to mitigate climate change has resulted in the acceptance
in the Bali Roadmap of COP13, UNFCCC, for deep cuts on the greenhouse
gas emission. The world's governments embarked on an 18-month process
to develop a new deal for global climate action post 2012. The new deal is
to be agreed in Copenhagen in 2009 (COP15). Energy and climate must be
a key issue to business in a carbon-constrained age. This paper addresses the
risks and opportunities of energy and climate. An intension is also made for
demonstrating the journey towards low carbon economy.

1. A World Increasingly Shaped by SD Issues
The challenges of achieving sustainable development in our rapidly changing
world are more important than ever. In fact, sustainability issues increasingly
define our existence on Earth (Travis Engen, Former President and CEO,
Alcan; Former Chairman of WBCSD, 2008). While the imperative of attaining
sustainable human existence continues, two new developments are rapidly
raising the level of challenge and increasing the potential for meaningful action.
The first is the rapid growth of the developing world economies. While this
growth is essential to improving the lives of many people in these regions, the
desire to emulate the developed world is producing additional stresses on the
earth at an accelerating rate. The opportunity exists to change behavior in the
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developed world and thereby offer a better vision for the developing world.
The second is the increasing awareness of sustainability issues and their
impacts. Understanding is growing in both the scientific community and the
broader public. The expansion of scientific knowledge, coupled with better data
showing the changes around us, make it clearer that we must act to forestall the
growing consequences of our current approach. In addition, public awareness,
as reflected (and also lead) by media coverage, is demanding greater and more
effective action from business and government.
Business is an important actor in society. Not only is business the implementer
of the world, developing and producing myriad products and services that define
daily lives, business is also the only segment of society that is driven to improve
productivity. And as we look forward, productivity improvement, doing more
with less, is increasingly essential. However business is unable - and in fact no
segment of society is able - to meet the challenges of sustainable development
alone. Without a doubt, the top of mind issue that businesses, governments and
the public at large are grappling with is climate change.
A World Increasingly Shaped by SD Issues
Governance
Economy

Environment

Social Structure

Figure 1 A world increasingly shaped by SD issues

Issues of sustainability are no longer the preserve of special interest groups.
They now lie at the heart of the political and social agenda and increasingly
at the heart of business strategy. Managing the issues of sustainability will
be a challenge for business. It will often mean studying the fundamentals of
a business model to determine how and when this model can be adapted to
address issues such as climate change. This will not be easy, but it must happen.
In the globally connected world, the rapid free-flow of information and the
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increased prevalence of consumer action groups mean that consumers are now
much better informed. If business is not addressing the issues that concern them
then they will take their money elsewhere. A successful business is one that can
anticipate the needs of its customers. In the area of sustainability, business has,
until recently at least, not been very prescient. But the message is now being
heard loud and clear – the time has come to act.
As well as presenting a challenge, sustainability issues can also present
business with tremendous opportunities. As we look at ways to address issues of
sustainability, new business and social models will emerge that profitably achieve
success in a resource constrained world. Leading businesses will transform their
core strategies to drive sustainable development. The leading global companies
of 2020 will be those that provide goods and services and reach new customers
in ways that help to address the world's major challenges - including poverty,
climate change, resource depletion, globalization and demographic shifts (Sam
DiPiazza, Global CEO, PricewaterhouseCoopers and Chairman of WBCSD,
2008). This is not just about social responsibility, but about developing a core
business operation that can thrive in a different global economic environment.

2. Any Acceptable Limit for CO2 Emissions?
The yardstick typically used to approach this question is the eventual
concentration of CO2 in the atmosphere, or stabilization level. Up to the time
of the industrial revolution this remained at 280 ppm. The IPCC scenarios
lead to CO2 concentrations continually rising during the 21st century with no
stabilization below the range 700 to 1,000 ppm.
Such levels of CO2 are, according to the IPCC, likely to lead to very damaging
impacts. A temperature rise of some 2-4℃ could bring more extreme climate
events, threaten sensitive eco-systems such as coral reefs and lead to rises in sea level.
In the 4-6℃ range we may also see structural alterations to our weather patterns,
possibly led by changes in important ocean currents such as the Gulf Stream.
A level of stabilization of less than 500 ppm will be very difficult to achieve,
as it requires a sharp downward turn in emissions before 2020. Stabilization at
a somewhat higher level would be more achievable as it allows a timeframe in
which significant change in our energy infrastructure could take place.
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Figure 2 Our current and 9Gt-carbon world energy infrastructure and possible infrastructures
associated with the two chosen IPCC scenarios (WBCSD, 2004)

Inertia is an inherent characteristic of the climate system, with CO 2
concentration, temperature and sea level continuing to rise for hundreds of years
after emissions have been reduced. Thus some impacts of man-made climate
change may be slow to appear.
A reduction of 6-7 Gt of carbon (22 Gt CO2) emissions per year by 2050
would place us on a 550 ppm trajectory rather than 1,000 ppm CO2 , but a stepchange (r)evolution in our energy infrastructure would be required, utilizing
resources and technologies such as:
● A further shift to natural gas
● Nuclear energy
● Renewables
● Bio-products
● Carbon capture and storage
● Advanced vehicle technologies
● Other energy efficiency measures
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Figure 3 Emissions scenarios to 2100, together with potential global temperature rise and
associated climate impacts (IPCC, 2001)

3. Signal from the Carbon Disclosure Project (CDP)
During 2007 we witnessed an unprecedented amount of awareness and concern
regarding climate change, ecosystem services, natural resources, and the lack of
development of the poorest nations. It became ever clearer that these issues are
core to business strategy and to business' license to operate, innovate and grow.
The UN climate meeting in Bali toward year's end shifted the focus of debate
from "do we need to act?" to "what must we do as a global community?" and
it put business in the center of the development of the way forward on issues of
energy and climate change. We have our work cut out for us over the next two
years to help governments meet the target of a new agreement by the end of 2009.
The Carbon Disclosure Project is the largest investor coalition in the world:
more than 385 signatory investors, with a combined asset base of $57 trillion,
signed CDP's sixth annual request for information in 2008 (CDP6) which was
sent to over 3,000 companies worldwide. It is often said that a business can only
manage what it measures. Since 2000, the Carbon Disclosure Project (CDP) has,
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on behalf of institutional investors, challenged the world's largest companies to
measure and report their carbon emissions, integrating the long-term value and
cost of climate change into their assessment of the financial health and future
prospects of their business (CDP, 2008).
In 2008 CDP was expanded to cover 21 geographical samples (up from 16 in
2007) and 2 sector samples (Electric Utilities and Transport). New geographical
expansions in 2008 include China, Korea, Latin America, the Netherlands, and
Spain. The corporations' responses and reports analyzing findings from these
samples will be posted on the CDP website as they are launched worldwide.
Please see www.cdproject.net for further details. Response rates across the vast
majority of samples are above 50% with an average rate of 55%; the highest
being the FTSE 100 reporting a 90% (90 companies) response rate. The Brazil
75 came a close second with 83% (60) of companies answering the questionnaire
compared to the Global 500 which saw 77% (383) of companies answer the
questionnaire. Responses from S&P 500 companies improved significantly: up
from 56% (282) in 2007 to 64% (321) this year. This increase sends a positive
message from corporate America, signalling that companies are preparing for the
inevitable carbon-constrained economy.

●
●
●

●

●

The CDP6 highlights for Global 500:
Overall response rate maintained, despite changing make-up of the Global 500.
The overall response rate for CDP6 is 77%
European and North American companies set the pace – with 83% and 82%
re-sponse rates respectively, but only 50% of Asian Global 500 companies
responded.
Economic pressures drive shifts in the Global 500 Higher response rate
amongst companies with a longer history in the Global 500
Global 500 reporting companies account for around 5.8% of global total
emissions – on the basis of direct, or Scope 1 emissions which were 2,690
million metric tons of CO2- equivalent (MtCO2-e).

In 2008, this dialogue between Asian companies and global investors has
entered a new phase with Asian companies moving past generic responses to more
specific disclosures which offer greater insights for motivated investors. Both the
breadth and depth of responses in 2008 improved despite an increase in the size
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of our sample and the inclusion of many companies which sit outside of the high
impact sectors traditionally focused on climate impacts. At the very high end, the
Asia 220 continues to benefit from responses by a handful of companies which
meet global best practice standards. The 2008 sample also offers encouraging
signs that, despite challenges, many companies are now willing to report on their
initial work on climate change which is often conducted without the benefit of
government guidance or clear sector standards. While this sometimes means that
responses are incomplete, it typically lays the groundwork for future improvement.
The most distinctive findings in the Carbon Disclosure Project Report 2008
Asia ex-Japan highlight the extent to which Asian companies critically affected
by climate change are moving rapidly from a basic understanding of the issues to
the implementation of practical corporate policies. Asia's traditional ESG leaders
are pushing hard to experiment with targets and the metrics which will define
carbon leadership in Asia. New elements of the Asian context for dialogue
about climate change are also emerging. For example, natural disasters caused
by extreme weather have long been a part of Asia's seasonal weather patterns.
Now, however, Asian companies are viewing weather risks from a climate
change lens and are reporting a pattern of unmistakable risk which will require
mitigation and adaptation. We are also seeing tangible proof of the power of
global brands in encouraging Asian supply chain companies to begin reporting
on carbon emissions. Taken together, these developments serve to reinforce the
business case for carbon reporting and investor engagement.
For investors, the key themes to emerge from ASrIA's analysis of the 2008
responses in Asia ex-Japan are:
Extreme Weather Events
The 2008 responses showed a sharp increase in the acknowledgement of
extreme weather events, particularly flooding and typhoons, as a material
business risk to facilities and supply chains.
●

Taiwan Supply Chain Speaks
Taiwan recorded the largest number of new respondents and the highest
response rate of the country samples thanks to a set of new responses by a
number of Taiwan's leading electronics manu-facturers.
●
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Regulatory Uncertainty Inhibits Company Policies
While many Asian companies are forging ahead with carbon reporting and
mitigation efforts, regulatory risk remains high and companies with more limited
policy resources struggle to detect clear policy directions.
●

Finally - Operational Data
CDP6 has good news for Asian investors in the form of new data disclosures
on operational metrics linked to carbon emissions which make it possible to
begin identifying the operational and financial decisions which companies will
need to make as they address climate change.
●

Table 1 CDP6 Asian Metrics
Companies
Response rate
Highest response by country

220
28%
Taiwan

44%

Country with largest # of new respondents
Respondents with emission disclosures
Country with largest # of emission disclosures
Respondents with registered CDM projects
Most comprehensive response
Largest new respondent

Korea
Singapore
Taiwan
24
Taiwan
7
CLP
China Shenhua Energy

33%
31%

A low - carbon economy is the economy of the future, and the UN climate
change meeting in Bali made clear that 2008-2009 will be crucial years in
putting the planet on a low-carbon path. Scientific evidence and economic
analysis confirm the need for rapid, radical changes in the global energy system
- an enormous challenge. Both the developed and developing worlds must be
involved in the search for solutions. Bali participants did not agree on emission
targets, but seemed to acquiesce that global action was necessary and that
business was in the center of that action.
The next two years will be crucial to establishing policies to deal with energy
security, competitiveness, greenhouse gas (GHG) mitigation and adaptation to
climate impacts; and they will determine our energy infrastructure and GHG
emissions for the next century. Delay will only increase costs to society.

10
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Figure 4 CDP Report 2008, Asia ex-Japan

●

●

●

●
●

Key message for business to think about:
Climate change via human influence is happening. The consequences will
require adaptation by society.
Need to stabilize carbon concentration at 450-550 ppm, i.e. not go above +
2℃- 3℃.
This means
(1) 50% emission reductions globally by 2050
(2) 60 - 80% for industrialized countries
Urgent actions are needed because we are at 430 ppm today.
What does a society look like that emits 60-80% less GHG emissions in 2050?

4. Megatrends to 2050
Limiting atmospheric concentrations to around 550 ppm while still allowing
carbon emissions to increase in the medium term requires a global downturn
in emissions no later than 2030, followed by a continuing decline. By 2050, in
contrast to a sharply rising demand for energy (at least double) over the same
period, emissions must approximate today's levels. Many pathways exist for
such a journey, but all require significant changes in energy production and use
in order to succeed and need major sectoral shifts, or megatrends. Five principal
megatrends have been identified.

11
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Energy flows through the economy (see Figure 5) give an insight into the key
areas that must be tackled. Five megatrends emerge that all have a major role
to play in reshaping our energy systems, either as energy users, emitters, or both.
They are power generation, industry & manufacturing, mobility, buildings and
consumer choices. Figures 3 summarizes the contributions of these megatrends
to the energy and emissions "pathway" chosen, as well as how they relate to the
IEA's Reference Scenario (IEA 2004).

1. Power Generation
Emissions management moves upstream as electricity is increasingly the final
energy carrier, displacing direct burning of fossil fuels in end use.
In this 9 Gt world, electricity demand rises to more than four times its 2002
level by 2050. This implies a growth rate close to that of GDP (as seen in recent
decades). At the same time, power sector emissions can be no more than 25%
higher than 2002 levels, which means a substantial reduction in carbon intensity.

2. Industry and Manufacturing
Industry, together with power generation, has been the first major sector to
respond to the challenges posed by climate change and to be impacted by climate
change legislation. Further challenges will arise in developing countries with
increasing energy demands.
The industry and manufacturing sector is expected to consume more energy
in the future due to rising population levels and continuing global economic
growth. These developments need to be offset by significant energy efficiency
improvements per unit of output and a shift towards lower carbon options.

3. Mobility
As the desire for transport and travel increases, especially in developing
countries, new technologies and behavioral changes are needed to achieve
significant emissions reductions.
The mobility sector will not be sustainable if present trends continue. World
transport activity is expected to more than double by 2050, making a megatrend
shift in the mobility sector essential.

12
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The world's vehicle stock rises to over two billion units, with an almost
proportionate rise in total passenger kilometers traveled. Developing countries
in particular are expected to experience sharp rises in vehicle numbers as their
economic development continues.

4. Buildings
Buildings give rise, directly and indirectly, to as much as 40% of CO2
emissions. New energy-efficient building designs and materials, coupled with
renewable heating and electricity, are increasingly attractive, while appliances
have to meet ever more stringent efficiency standards.
Energy consumption in buildings is expected to increase substantially due
to economic growth and human development. The demand for energy to run
appliances such as TVs, air-conditioning and heating units, refrigerators and
mobile phone chargers increases substantially as living standards rise worldwide.
This puts additional pressure on the emissions balance, which needs to be
countered by achieving energy efficiency improvements.

5. Consumer Choices
Society tends to think little of the CO2 implications of simple everyday
choices. Yet such choices are a key element in moving to a sustainable energy
future.

Key

Major energy users

Major GHG emitters

Energy

Figure 5 Energy flows through the economy (WBCSD, 2005)
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Our daily decisions, be it the setting on our thermostat, the choice between
using a car or public transport, or even choosing a long-haul holiday destination
against a regional one, influence energy use somewhere along the value chain.
A shift in consumer choices directly or indirectly affects the other megatrends
due to the fact that it is consumption that ultimately drives economic activity.
Since many small decisions can add up to make a tremendous difference, a
megatrend shift in our consumption choices (lifestyle changes) can make an
important contribution to a carbon-constrained world.

5. Low Carbon Innovation
There are many paths to a lower carbon world. One of these is illustrated in
Figure 6. However, all paths will require solutions from a range of technologies
as well as energy conservation measures. Few examples demonstrate the huge
opportunities in the coming low carbon economy.

Figure 6 Innovation options in a low carbon society

(1) Road Transport
Road transport emissions contributed 1.5 Gt of carbon emissions in 2000.
This could rise to over 3 Gt by 2050 as the number of vehicles exceeds 2 billion.
Yet if all these vehicles increased efficiency levels (e.g. using hybrid or advanced
diesel technologies), emissions could be lower by 1 Gt carbon in 2050. If 800+

14
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million vehicles utilized a new hydrogen transport infrastructure (including fuel
cell technology) with zero emission fuel production, emissions would also be
lower by 1 Gt carbon.

(2) Renewables
An emission reduction of 1 Gt carbon per year could be achieved by replacing
700 1 GW conventional coal plants with facilities based on renewable energy.
●

Wind power

Over 300,000 5 MW wind turbines would be required (for 1 Gt) and would
cover an area the size of Portugal, although much of the land would still be
usable. Many are now sited offshore.
●

Solar power

Becoming an important source of electricity for the more than 2 billion
people worldwide who have no access to the electrical power grid.
●

Geothermal

Current capacity and potential growth prospects are similar to wind and it
has a very low land use 'footprint'.
●

Hydroelectricity

Hydropower offers a renewable energy source on a realistic scale in many
developing countries where its potential is not fully utilized.

(3) Buildings
The US DOE Zero Energy Home program has shown that a 90% reduction
in net home energy use can be achieved in new buildings.

(4) Low Energy Appliances
Today, over 0.5 Gt of carbon emissions come directly and indirectly from
lighting. Two billion people in developing countries use direct fuel burning
as their only source of lighting, consuming more energy per capita than many
in developed countries for the same purpose. A shift to advanced lighting

15
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technology, such as white LEDs (Light Emitting Diodes), could see global
reductions in related carbon emissions of up to 50%.

(5) Carbon Capture and Storage
Carbon capture and storage may provide an effective route to further utilize
the world's abundant coal resources. 700 1 GW coal fired power stations
utilizing capture and storage would result in 1 Gt less of carbon emissions.

●
●
●
●

A number of challenges exist:
Low-cost CO2 separation technology
Societal acceptance of the technology
Identifying and developing sufficient sites
Establishing monitoring protocols

6. Global and Regional Challenges
A 550-ppm emissions trajectory is an ambitious undertaking in a rapidly
developing world. It requires largescale deployment of a wide range of
technologies with high investment and complex choices, completely transforming
energy production and use. Issues around energy security and affordability will
also play a key role in this transformation process.
By 2050, the world must generate a dollar of GDP with only half the energy
used in 2002, equivalent to an economic efficiency improvement of 1.5%
per year, a rate of change 20% higher than that achieved in the last 30 years.
Additionally, each Tera-Joule of energy used must generate 45% less carbon
emissions than in 2002, implying a 1.3% improvement in carbon intensity per
year. This is equivalent to twice the global rate of decarbonization in the last 30
years.

USA & Canada
In 2002 the USA & Canada represented the world's largest economic unit,
but also the most energy and carbon intensive on a per capita basis. This
means that these economies face a dual challenge in contributing to a 550-ppm
trajectory, as significant reductions in both energy intensity and carbon intensity
must be achieved.
16
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In 2050 the USA & Canada have carbon emissions of some 0.9 GtC,
compared with 1.76 GtC in 2002.

EU 25
The EU has transformed its energy infrastructure over the last 30 years,
introducing natural gas, nuclear and more recently wind for power generation
and broadening the fuel base for vehicles to include diesel and now biomass
fuels. It has also led in the development of climate change policy, as seen with
the introduction of emissions trading in 2005.
With these developments, the EU has decarbonized (CO2 per TJ) its energy
use by some 25% over the period, or 0.75% per year. But over the next 50
years, that rate of change needs to double. The transformation to come will need
to be on a much larger scale than the one we have seen.

China
As China progresses rapidly, it is looking to its vast coal resources to power
its energy-hungry economy – for power generation, liquid transport fuels and
chemical feedstock. But coal is a CO2 intensive energy source, producing twice
the CO2 emissions as natural gas per kWh of electricity and many times the CO2
of a conventional refinery for each ton of refined petroleum product when used
to produce liquid transport fuels.
China should aim to keep CO2 emissions well below 2 GtC (compared to 1.2
GtC in 2002), even as energy use triples through to 2050. While many of today's
developed countries must manage a large infrastructure legacy and its related
efficiency issues, China is in a unique position as much of its infrastructure is
being built for the first time.

Japan
With little in the way of natural resources and a heavy dependence on imported
energy, Japan has become one of the world's most efficient economies. In doing so,
it is now also one of the most innovative. As such, Japan has the opportunity to
become a showcase economy for sustainable energy, eliminating dependency on oil
imports and instead relying on more widely available gas, nuclear and renewable
power from sources such as biomass & waste, wind and solar.
17
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Emissions could fall from 0.35 GtC in 2002, to 0.23 GtC by 2025 and 0.1
GtC by 2050. On such a pathway, Japan would maintain its position as one
of the world's most efficient economies and at the same time become the most
carbon efficient industrialized economy.

7. Time for Business to Take Actions
A reduction in growth is not an acceptable path to a lower carbon world.
Rather, we need a decoupling of the current direct link between standards of
living and energy consumption. The developing world has the right to aspire
to the levels enjoyed in OECD countries, and improved efficiency, diversity and
technological development in our energy systems will be the keys to achieving
this without escalating emissions unsustainably.
We are already seeing examples of change, such as an increased use of gas, the
introduction of advanced forms of renewable energy and high efficiency vehicles
offered to the consumer. It's more and more obvious this planet does not have
any choice other than a lower carbon world. Thus, a carbon-constrained age has
been perceived:
● an inevitable trend
● carbon will be a cost issue
● carbon will be a long-term "asset management" issue
● GHG will be a risk issue
● energy & climate will be a competitiveness issue
● GHG inventory is a starting point for taking actions
A lower carbon world will require a marked shift in the energy/development
relationship, such that similar development levels are achieved but with an
average 30% less energy use, i.e. significant improvement in eco-efficiency. As
shown in Figure 7, Toyota has demonstrated eco-efficiency by increasing 200%
of net sales per unit volume of CO2 emissions. The benefit of better productivity
with much less energy consumption is not just cost saving only. Eventually, the
competitive advantage will be assured by providing innovative products those
meet tomorrow's need. Toyota's Hybrid is one of the excellent business case that
has demonstrated new opportunity and benefit by supplying low carbon and
eco-efficient vehicles.
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Figure 7 Toyota's trend in eco-efficiency (Toyota, 2008)

Figure 8 Effect on CO2 emissions reduction through sales of HVs (Toyota, 2008)

An individual, family or organization that is responsible for no net emissions
of greenhouse gases from all its activities is considered "carbon neutral".
Emissions must be cut to a minimum and any necessary emissions then offset by
emission reducing activities elsewhere. Buying accredited clean electricity helps
cut household or office greenhouse emissions, while investing in sustainable
energy projects or afforestation schemes are examples of offsets. For business,
the carbon neutral model is applicable to the whole organization, products,
services, or specific business events.

●
●
●

Business can achieve carbon neutral:
via CO2 emission reductions
acquire renewable energy
acquire CO2 credits for offsetting

19

Session I: Climate Chang and Business Opportumities

By walking the talk on corporate social responsibility (CSR), the following
measures and business strategy are suggested to be taken into account by
business:
● New business model
● Low carbon strategies
● Full position of low carbon innovations
● Carbon assets allocations
● Capacities building for taking the challenges of climate change

8. Conclusions
Energy and climate is a risky business these days. These are not simple risks,
which more careful management could avoid. Rather, they are fundamental to
the way the industry is evolving. A low-carbon economy is the economy of the
future, and the UN climate change meeting in Bali made clear that 2008-2009
will be crucial years in putting the planet on a low-carbon path.
Scientific evidence and economic analysis confirm the need for rapid,
radical changes in the global energy system – an enormous challenge. Both the
developed and developing worlds must be involved in the search for solutions.
Bali participants did not agree on emission targets, but seemed to acquiesce that
global action was necessary and that business was in the center of that action.
The next two years will be crucial to establishing policies to deal with energy
security, competitiveness, greenhouse gas (GHG) mitigation and adaptation to
climate impacts; and they will determine our energy infrastructure and GHG
emissions for the next century. Delay will only increase costs to society. In order
to assure low carbon competitiveness, the following issues should be integrated
into business's integrated strategy for energy and climate:
● Kyoto Protocol is not the only external pressure
● CO footprints will speed up the development of carbon-neutral product and
2
business model
● Follow up the voluntary carbon standards is important for future carbon
asset management
● Toward low carbon innovation and become a global carbon market player –
a must for Asian big companies
20

Climate Change and Business Opportunities

References
1. Carbon Disclosure Project Report 2008, Asia ex-Japan (2008).
2. Carbon Disclosure Project Report 2008, Global 500 (2008).
3. DiPiazza, Sam, 2007 Annual Review, WBCSD (2008).
4. Engen, Travis, 2007 Annual Review, WBCSD (2008).
5. Facts and trends to 2050, WBCSD (2004).
6. IPCC, Climate change, Synthesis report (2001).
7. Pathways to 2050 - Energy & climate change, WBCSD (2005).
8. Toyota Sustainability Report (2008).

21

Session I: Climate Chang and Business Opportumities

Climate Change and Business Opportunities
A Presentation to:
23 Pacific Economic Community Seminar
rd

Carole Burnham, Ph.D., P. Eng.
Senior Consultant
Carole Burnham Consulting, Canada

1. Introduction
Thank you for the honour and privilege of speaking at the 23rd Pacific
Economic Community Seminar. My talk today will focus on business
opportunities arising from climate change and I will use as examples some
companies that have either started a new business or changed or expanded an
existing business to offer climate change technologies or services.
We are already experiencing the effects of climate change everywhere on
the planet. Examples include the increased frequency and severity of extreme
weather events, changing weather patterns, rising sea levels and melting ice in the
polar regions.

●

●

●
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In Canada:
Navigation in the north has been improving due to more ice free water in the
Arctic in winter - but it is also endangering polar bears and permafrost has
been melting, putting buildings and transportation routes, such as winter ice
roads, in jeopardy.
The mountain pine beetle in Canada can now live through the winter due to
our warmer winters. It has decimated pine forests in British Columbia and
is gradually moving east. Not only are these dead trees now not performing
the important job of removing carbon dioxide from the atmosphere, they are
releasing greenhouse gases as they decay.
The West Nile Virus carried by mosquitoes has moved northward into
Canada as a result of warmer weather and poses a danger to both human and
wildlife.
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In Taiwan, according to Taiwan EPA1 the impacts of climate change may
include:
● A rise in the sea level that would result in flooding of coastal lands and coastal
erosion, requiring the relocation of some coastal communities.
● An increase in the frequency and extent of droughts resulting in the lack
of water availability affecting industry, agricultural production and the
distribution of plant species.
● A rise in temperature that could decrease livestock production as well as fish
and shellfish populations, promote the growth of pests and the propagation
of vector-borne diseases such as dengue fever.
● An increase in the frequency and intensity of typhoons and floods.
The Intergovernmental Panel on Climate Change2 has concluded that the
changes taking place in many of the earth's physical and biological systems are
linked to warming resulting from human activities.

●

●

We need to take action to address climate change in 2 ways:
To reduce and/or absorb and store greenhouse gas emissions and thus reduce
the rate and degree of climate change we are already and will continue
experiencing
To anticipate and adapt to the inevitability of climate change while we seek to
reduce the rate and degree of climate change.

Opportunities for business arise in both the climate change mitigation and
adaptation areas. The opportunities are many and range from the development
and supply of new production processes and technologies, the manufacture
of components needed for the technologies, to engineering, procurement and
construction project management to data gathering, testing, verification and
reporting and extend to the trading of greenhouse gas emission credits on stock
exchanges. I will present examples of companies in a few of these areas that are
in the business of 'climate change'.
1

Climate Change Taiwan, Adverse Impacts from Climate Change, sponsored by Taiwan EPA,
http://www.sd.erl.itri.org.tw/fccc/en/02_e.html
2
Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change, Summary for Policymakers, http://www.ipcc.ch/pdf/assessmentreport/ar4/wg2/ar4-wg2-spm.pdf
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2. Climate Change Mitigation and Business Opportunities
To explore business opportunities arising from climate change mitigation, we
need to think about the sources of most anthropogenic greenhouse gas emissions.
● Greenhouse gas emissions are largely a result of energy generation and use, i.e.
from the extraction and combustion of fossil fuels.
● Methane gas emissions from agriculture and from domestic, industrial and
commercial refuse landfills are another important source of greenhouse gas
emissions.
● Emissions from industrial processes also produce greenhouse gas emissions.
Business opportunities in climate change mitigation largely arise from efforts
to (i) use energy more efficiently, (ii) produce energy from sources that do not
emit greenhouse gases such as wind, sun and water and/or (iii) produce energy
from alternate fuels such as energy crops and agricultural and food by-products.
As a result, climate change and energy business opportunities frequently overlap.

2.1 Alternate Energies
Alternate energy systems either use resources that do not emit greenhouse
gases such as wind, sun and water power or use by-products or 'energy crops'
as alternate energy feedstocks to traditional fossil fuels. The use of by-products
such as wood waste, manure from livestock or methane gas from domestic waste
landfills not only prevent or reduce the emission of powerful greenhouse gases
such as methane formed from the decomposition of these by-products, they also
solve a waste management program. Growing crops such as corn or soybeans
specifically for use as fuels is controversial because there is disagreement about
the extent to which these fuels will result in reduced greenhouse gas emissions
and because it displaces the use of land for growing food and raises the cost of
staples such as wheat and rice.
According to Taiwan Power, Taiwan relies heavily on imports to meet its
energy demands (up to 98%) and energy-consuming manufacturing accounts
for the bulk of its industrial structure3. Crude oil represents the majority of
energy imports, followed by coal. Approximately 50% of energy consumption
3

Taiwan Power Company Sustainability Report 2007, http://www.taipower.com.tw/
TaipowerWeb//upload/files/4/Current_status.pdf
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is by industry, followed by the transportation and residential sectors4. The great
majority of greenhouse gases are emitted by the energy sector (87%), followed
by industry and agriculture5. This confirms that most climate change business
opportunities in Taiwan are in the energy, industry, transportation and residential
sectors. As a medium subtropical island surrounded by the Pacific Ocean,
Taiwan has enormous potential to develop various renewable energies, such as
solar energy, biomass energy, wind power, geothermal energy and hydropower6.
Developing alternate sources of energy will reduce Taiwan's dependence on
imports of fuel and offer more stable energy costs.
In Canada about 80% of greenhouse gas emissions come from energy
generation and use. About 700 companies represent about 50% of Canada's
total emissions and they come mainly from the oil and gas, electricity generation
and mining and manufacturing sectors. Road transportation7 represents about
19% of Canada's greenhouse gas emissions, followed by the agriculture and
residential sectors at 7% and 6% respectively.

2.1.1 Alternate Energy Sources
There are many alternatives to traditional fossil fuels. Examples of businesses
involved in the supply of energy from geothermal sources, solar power and
biofuels including biogas and bio-oils are described below.
Geothermal Energy
Geothermal systems – or ground-source heat pumps harness energy from the
ground, reducing reliance on fossil fuels for heating and cooling.
WaterFurnace International is one example of a company8 incorporated in
Canada that manufactures and distributes geothermal and water source heating
4

Climate Change Taiwan, Taiwan's Energy Statistical Hand Book 2005, http://sd.erl.itri.org.tw/
fccc/en/index.html
5
Climate Change Taiwan, Energy and Environment Research Laboratories, Industrial
Technology Research Institute, http://sd.erl.itri.org.tw/fccc/en/index.html
6
Renewable energy in Taiwan: Its developing status and strategy, Falin Chena, Shyi-Min Lu, a,
and Yi-Lin Chang, Energy, Volume 32, Issue 9, September 2007, Pages 1634-1646.
7
Environment Canada. 2006a. National Inventory Report: Greenhouse Gas Sources and Sinks
in Canada, 1990–2004. Greenhouse Gas Division, Ottawa, Ontario.
8
WFI Industries Ltd., Annual Report 2007, http://www.waterfurnace.com/financials.aspx
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and cooling systems for residential, commercial and institutional buildings.
WaterFurnace has residential, commercial, and global divisions, which sell and
support its products around the world. It has reported installations around the
United States and Canada, the Bahamas, China, England, and South Korea.
Bruce Ritchey9 president and chief executive officer of WaterFurnace, has
indicated that sales in Canada in 2007 jumped 64% to $3.43 million dollars,
compared to a year earlier. The Company reached a total of $103.2 million in
sales in 2007.
Components for Solar Power
Timminco Limited is an example of a company that is expanding its historical
lightweight metals business to provide solar grade silicon for the rapidly growing
solar photovoltaic energy industry. The silicon business is operated out of
Quebec province in Canada. Founded in 1934, the company decided in 2007
to focus on the production of solar grade silicon as a low cost alternative to the
solar industry's mainstay, polysilicon. Timminco10 produces approximately
50,000 metric tons of silicon metal per year using proprietary technology to
produce low-cost solar grade silicon for use in the manufacture of solar cells
and modules. It has expanded its solar grade silicon capacity to 3,600 metric
tons per year, and plans quadruple capacity to meet anticipated demand by the
solar industry. The patented process is reported to significantly lower capital
investment and use considerably less electricity than conventional silicon
purification processes. This silicon should therefore substantially reduce the cost
of solar systems and so make them more competitive with other energy sources.
Biogas
Biogas production facilities utilize anaerobic digesters that accelerate the
decomposition of organic matter to create a combination of methane and carbon
dioxide. Digesters can produce energy using a wide range of feedstock materials,
from used cooking oils to cow manure.

9

Toronto Star, August 16, 2008, p. B2.
Timminco Limited Annual Report 2007.

10
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StormFisher Biogas is a Canadian biogas company founded in 2006 with
the intention of reducing greenhouse gases and introducing an effective form
of renewable energy from Europe into Canada. It works in partnership with
agricultural and agri-food industries to turn organic by-products into energy.
StormFisher11 plans to develop about 30 biogas projects across North America
over the next five years. Its operations will reduce farm and food processor waste
disposal costs, divert organic materials from landfills, and help to combat climate
change by reducing emissions of methane, a powerful greenhouse gas. Electricity
projects are expected to be between two and five megawatts in size, while
projects that would feed biogas into natural gas pipelines are expected to deliver
between 150,000 and 350,000 MMBtu per year of pipeline quality natural
gas. This would generate enough energy to power roughly 75,000 homes,
reduce greenhouse gases by an estimated 1 million tonnes of CO2 equivalent
and keep more than 6 million tonnes of organic by-products out of disposal
sites. StormFisher currently has three 2.5 megawatt development projects, all
in Ontario, Canada. They are expected to be operational by Fall 2009. One of
the projects involves a partnership with an Ontario winery, Inniskillin wines, to
use the methane gas produced from wine by-products to generate electricity for
homes in the Niagara region. The plant will generate 2.5 MW, about enough to
power 2,500 homes with 1 to 2% of the energy source coming from Inniskillin's
by-products and the rest coming from a variety of food processors.
Liquid Bio Fuels
Three Canadian companies that are in the business of manufacturing liquid
biofuels include Iogen, Ensyn and Dynamotive.
Established in the 1970s, Iogen Corporation12 offers technology to produce
cellulosic ethanol, a fully renewable biofuel that can be used in today's cars.
Iogen is also an industrial manufacturer of enzyme products with a focus on
products for use by the pulp and paper, textile and animal feed industries. It is a
privately held company, based in Ottawa, Ontario, Canada. Public and private

11

http://www.stormfisher.com/files/10582-2008-02-14---StormFisher-Biogas-and-DenhamCapital-Management-Announce--350-Million-Partnership.pdf
12
http://www.iogen.ca/company/cellulosic_ethanol_technology/index.html
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investment in Iogen has totaled approximately $130 million over the past 25
years. Major investors include the Royal Dutch/Shell Group, Petro-Canada and
Goldman Sachs. The company indicates that cellulosic ethanol can significantly:
(i) lower overall greenhouse gas (GHG) emissions, (ii) reduce reliance on
imported oil, (iii) increase energy security and (iv) help build rural economies and
improve farm income.
Iogen has built and operates a demonstration scale facility in Ottawa,
Ontario, Canada to convert biomass to cellulosic ethanol using enzyme
technology. The process combines innovations in pre-treatment, state-of-theart enzyme technology, and advanced fermentation technology. Pre-treated
fibre is converted to sugars using enzymes; sugars are subsequently fermented to
ethanol; and ethanol is purified to fuel grade. Iogen intends to commercialize its
cellulosic ethanol process by licensing its technology broadly through turnkey
plant construction partnerships. The company is assessing potential locations for
a commercial scale cellulosic ethanol plant.
Ensyn Corporation13 produces bio-oil using residual biomass from the forestry
and agricultural sectors. The company was incorporated in 1984 to commercialize
its proprietary biomass to liquid technology, Rapid Thermal Processing (RTP)™.
Since 1989 bio-oil has been used commercially to produce both bio-chemicals
and bio-energy. Working with partners, Ensyn is now looking forward to
producing renewable transportation fuel made from the further processing of
its bio-oil. The company indicates that it currently provides the world's only
rapid pyrolysis process that operates on a long-term commercial basis, to supply
the bio-energy, bio-chemical and renewable transportation fuel markets, such as
green gasoline, diesel and jet fuels. Ensyn has designed, built and commissioned
seven commercial RTP™ plants in the United States and Canada. The largest
facility, located in Renfrew, Ontario, processes 100 tonnes of dry residual wood
per day. Projects now under way will result in plants five to 10 times the size
of the Renfrew plant. Headquartered in Ottawa, Ontario, Ensyn also has
operations in the United States.

13

http://www.ensyn.com/news/RTP_Oilsands.pdf
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Dynamotive Energy Systems Corporation14 is headquartered in Vancouver,
Canada, with offices in the USA and Argentina. It also produces biofuels. Its carbon/
greenhouse gas neutral fast pyrolysis technology uses medium temperatures and
oxygen-free conditions to turn dry waste biomass and energy crops into BioOil®
for power and heat generation. BioOil® can be further converted into vehicle
fuels and chemicals. Dynamotive's process does not require feedstock that has
alternative food use.
Dynamotive was incorporated in 1991, and is currently traded on the
OTCBB15 under the symbol DYMTF. Its flagship 200 tonnes per day plant is
located in Guelph, Ontario. Its process converts forest residues (bark, sawdust,
shavings, etc.) and agricultural residues (sugar cane, cornhusks, bagasse, wheat
straw, etc.) into liquid BioOil and char. Full scale test burns have verified the
use of BioOil as a replacement for fossil fuels to generate power and heat in
stationary gas turbines, stationary diesel engines, kilns, and boilers. The char
is a high heating value solid fuel that can be used in kilns, boilers, the briquette
industry, and activated char applications.

2.1.2 Greenhouse Gas Mitigation Services
Hatch is an example of a service company that integrated climate change
into its services starting in the mid 1990's. This employee owned firm with
offices around the world provides engineering, project and construction
management, and consulting services to the global metals and mining, energy
and infrastructure industries. Hatch's climate change services have developed
as a result of responding to specific client needs and developing capabilities in
anticipation of market demands. Some of its climate change services include:
● Industry studies examining issues such as economic and technical impacts of
green-house gas regulations and reduction targets on companies and industry
sectors
● Engineering and implementing facilities using new technologies to reduce
greenhouse gas emissions, such as cogeneration, clean coal technologies,
use of CO2 to treat mineral processing tailings, and geological sequestration
technologies (developed through Hatch's leadership in implementation of
14
15

http://www.dynamotive.com/en/biooil/index.html
http://www.otcbb.com/

29

Session I: Climate Chang and Business Opportumities

●

●

●

projects using CO2 for enhanced oilfield recovery).
Assisting companies with greenhouse gas emissions inventories and reduction
programs through both capital investment and operations improvements
Using carbon finance to help develop projects – such as optimization of hydro
electric power generation
Alternative energy projects, including wind, large and small hydro.

2.2 Energy Efficiency
The wise use of energy represents the best way to avoid or reduce greenhouse
gas emissions. In addition to saving greenhouse gas emissions, energy efficiency
can reduce operating costs and improve comfort. Numerous publications
offer advice on how to save money through energy efficiency16. Many energy
efficiency products are available including motors, domestic appliances, lighting,
insulation, electronics, etc. There are also many examples of organizations
offering energy efficiency and management services. Two such energy service
companies are Powercomm and Ameresco.
Powercomm Inc17 was incorporated in 1993 offering industrial electrical/
instrumentation contracting and valve reconditioning services in Western
Canada. In January 2003, PowerComm Inc. created its Energy Management
division to expand its business to include energy efficiency and climate change
services. It began trading on the Toronto Stock Exchange under the symbol
PCG in May 2007. PowerComm Inc. has its corporate headquarters and its
manufacturing division based in separate facilities across the province of Alberta.
The company also operates a facility in Kazakhstan.
Ameresco18 is a company based in Massachusetts, USA with offices across
the USA and Canada. Founded in the year 2000, its revenues have grown
from $210 million in 2004 to $378.5 million in 2007. The company's services
include: energy auditing, engineering, project financing, project and construction
management, operation and maintenance, verification and monitoring. It
16

A Guide to Climate Change for Small- to Medium-sized Enterprises, IBN 0-919764-62-2,
Pollution Probe and the Canadian Chamber of Commerce, http://www.pollutionprobe.org/
Reports/Guide%20to%20CC%20for%20SMEs.pdf
17
Powercomm Overview, Energy Management, http://www.powercomm.ab.ca/cp_main.html
18
Ameresco Energy Services, http://www.ameresco.com/
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provides energy conservation, energy supply management and energy
infrastructure solutions to customers in the commercial, government, housing,
industrial and institutional sectors. Among its many projects, the company19
assisted the Ottawa-Carleton District Board in Ottawa, Canada, with an energy
efficiency program for 76 schools that included building automation controls,
lighting upgrades, building envelope sealing, water conservation measures,
conversion of boilers from oil or electricity to natural gas and replacement of
inefficient natural gas boilers. Results include a savings of $1.9 million CAN
per year in energy for a $14.3 CAN million investment and a 30% reduction in
utility costs and CO2 emissions.

2.3 Emission Trading
Parties20 with commitments under the Kyoto Protocol (Annex B Parties)
have accepted targets for limiting or reducing greenhouse gas emissions. These
targets are expressed as levels of allowed emissions, or "assigned amounts,"
over the 2008-2012 commitment period. The allowed emissions are divided
into "assigned amount units". Emissions trading allows countries that have
emission units to spare - emissions permitted them but not "used" - to sell this
excess capacity to countries that are over their targets. Some countries also
allow emissions trading between same country organizations to meet regulated
greenhouse gas emission requirements.
CantorCO2 e is an example of a global financial services company in the
business of greenhouse gas emission trading. Two companies, CO2e.com
LLC and Cantor Environmental Brokerage, joined forces in 2007 to create
CantorCO2e to offer finance, advice, technology and transaction services to
clients using energy and managing emissions around the world. CantorCO2e is
a subsidiary of Cantor Fitzgerald, a well known financial services provider to the
institutional equity and fixed income markets. Headquartered in London and
San Francisco, the company has fourteen offices across five continents. In North
America and Europe, it provides professional brokerage services to the energy
and environmental commodity markets. Elsewhere around the world it offers
expertise, money and technology to projects that reduce emissions.
19
20

Ameresco Case Studies, http://www.ameresco.com/case.asp?ID=26
http://unfccc.int/kyoto_protocol/mechanisms/emissions_trading/items/2731.php
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3. Climate Change Adaptation and Business Opportunities
Some areas of the planet may benefit from climate change. For example, costs
for heating in cold climates may be reduced as a result of increased temperatures,
leading to decreased fuel consumption and associated greenhouse gas emissions,
reduced energy costs and more available funds for consumer spending. A longer
growing season may increase the yields of some crops and provide increased
revenues to farmers. A shorter winter can extend construction periods, but
hotter summers can increase the risk of heat exposure for construction workers.
While there may be some positive impacts, extensive adaptation is necessary
to limit the adverse impacts resulting from continuing climate change. The
need to identify the risks posed by climate change and adaptation measures to
address these risks has only relatively recently begun to be addressed. Most
organizations are in the study phase and some governments have begun to form
expert panels to advise them on plans for addressing adaptation. As a result,
most businesses dealing with climate change adaptation are in the service sector.
One example of a service company specializing in climate change adaptation
is Acclimatise, a UK based risk management company incorporated in 2004 with
offices in the UK and Canada. Acclimatise recognized that the private sector
needed to do more to understand and manage climate change risks and saw this
as a business opportunity. Clients include the oil and gas, energy generation,
and water resource management sectors, as well as banks, pension funds, fund
managers, insurers and governments. The company21 provides expertise in dealing
with climate risks, bridging the gap between the latest scientific developments
and real world decision-making, helping clients interpret this knowledge within
the context of their own strategies, processes, capabilities and stakeholders.
Acclimatise indicates that it uses the latest techniques in risk management and
climate adaptation planning. Among its current projects is a climate change risk
assessment for three large fixed asset investments in Africa and Asia, undertaken
for the International Finance Corporation. This project is assessing the financial
risks posed by climate change, and the costs of adaptation measures.

21

http://www.acclimatise.uk.com/about/
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The company has also undertaken a climate change risk assessment and
risk management study of an oil and gas field in Central Asia. The project
involved analysing the latest climate change science, identifying current climaterelated thresholds and sensitivities for the facility, and evaluating projected
future climatic vulnerabilities using climate model projections. The work led
to discussions with project engineers and environmental and social specialists,
to evaluate where projected climatic changes challenged the performance of the
facility.

4. Challenges and Incentives for Businesses
4.1 Challenges
Businesses offering climate change goods and services not only face the same
hurdles as most businesses, they encounter additional challenges.
Some of the barriers to the implementation of energy efficiency measures
include:
● Competition for upfront capital – There are many opportunities to improve
energy efficiency in new or existing operations, offering savings in costs
and greenhouse gas emissions in the long run. However, the upfront
capital required to proceed with these investments is an obstacle for many
organizations.
● Lack of human resources to assess and implement the opportunities for
energy efficiency improvements
● Lack of information about the main sources of energy consumption in
existing operations
● Lack of knowledge of the energy efficiency opportunities available
● Extensive paperwork and bureaucracy required to access the potential grants
or rebates available from governments or energy utilities for energy efficiency
improvements.
Some of the barriers to the implementation of alternative energy programs
include:
● A transmission system designed to receive and deliver electricity from large
centralized generating stations rather than smaller distributed generating
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facilities
A complex number of permits required to build and operate facilities, to
connect to the electricity grid, to sell power to the grid, etc.
An energy culture that has been trained to design and operate large centralized
stations rather than distributed systems
The intermittent nature of solar and wind power
The learning curve needed to build and successfully operate evolving
technologies such as wind power
An industry culture that also believes that large centralized stations are more
reliable than distributed systems
Costs of alternative energies - while new developments and increasing markets
have reduced the costs of alternate energy systems over the last decade or so,
they are still often not competitive with traditional sources of energy such as
oil, gas, coal and uranium.
Local community resistance.

●

●

●
●

●

●

●

Addressing the Intermittency of Renewable Energies
Wind power is generated only when the wind blows. As a result wind power
is often seen as a nuisance to power system operators that have to balance
electricity supply and demand on an electricity grid system designed for big
central power plants. Cost-effective energy storage methods can be one solution
to the problem. A Canadian company, Lancaster Wind Systems22 has developed
a wind-turbine design that draws more power from wind than conventional
turbines and stores wind energy using a hydraulic accumulator in conventional
high-pressure pipeline storage banks, allowing it to be used as on-demand peak
power. The result will be dispatchable wind energy, and the goal is to achieve the
same degree of reliability and efficiencies as found with coal or nuclear plants. A
representative of the company, Kenway,23 says that with economies of scale, the
cost of the storage would be about 10 per cent of the cost of the wind turbines,
and capital efficiency could reach about 85 per cent. Consortium partners
include Lancaster R&D Inc., M&L Developments Ltd., Wind Energy Institute
of Canada and the University of Alberta. Canada's Sustainable Technology
22
23

http://www.sdtc.ca/en/results/portfolio/projects/LancasterRD.htm
http://www.cleanbreak.ca/, August 25, 2008.
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Development Fund is another investor in a demonstration project to prove
the technology. The storage technology can also be used in conjunction with
conventional turbines in retrofit applications. If it proves successful, this will
represent a huge improvement in the competitiveness of wind power.

Addressing Local Community Concerns
Project proponents for alternative energies often assume that because their
project is 'good for the environment' everyone will heartily endorse their project.
They quickly learn that they have to address environmental and local community
issues just as do traditional energy projects, e.g.,
● There are concerns about aesthetics, noise, shadows and potential bird kills
around wind energy projects
● Local communities and neighbours of the project expect to see some benefits
from the project, e.g. local jobs and a percentage of the revenue.
In Quebec province in Canada, there is one example of a co-operative
organization that has arisen to address these concerns. Val-Éo Co-operative
is a business formed by fifty farmers to achieve local management of a wind
resource. It has developed an innovative business approach to allow its
community to balance financial, social and environmental considerations, while
always keeping a priority on local competency and revenues. Communities need
a robust business plan and innovative financial approach to raise the money
required without losing the control to the project developers. Val-Éo raised
430,000 Canadian dollars of local equity (investment from local citizens) as of
April 2008 to finance the development steps of its wind project. This model of a
community-project developer partnership is now serving as an example for other
proposed wind energy projects in Canada.

4.2 Opportunities/Incentives
To stimulate the market in energy efficiency and alternative energies,
governments have been offering incentives and stiffening regulations. Examples
include:
● Paying for energy audits to help identify opportunities for energy savings;
● Offering rebates to help offset some of the upfront capital costs of energy
efficiency measures
35
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●
●

●

●

●
●

Forgoing sales taxes on energy efficiency measures
Issuing standard offer programs guaranteeing a certain price for different
types of alternative energies
Identifying equipment and appliances that meet certain energy efficiency
standards with a logo, e.g. Energy Star
Upgrading of building codes to require more energy efficiency, requiring
minimum energy efficiencies on motors and appliances
Banning sale of energy inefficient incandescent light bulbs
Investing in the development and demonstration of new technologies.

In Ontario, the standard offer program for renewable and alternate energies
provides a base rate to be paid to generators for each kilowatt-hour (kWh) of
electricity delivered, plus a performance incentive for generators who can control
their output to meet peak demand requirements reliably over time. It also
provides for price escalation to the base rate paid to some generators, linked to
the Consumer Price Index in Ontario.
Taiwan EPA indicates that greenhouse gas emission reduction measures in
Taiwan will be implemented through: internalizing external costs, establishing
greenhouse gas control mechanisms, regulating the adoption of best available
technologies, and enhancing the applications of technologies. The Taiwanese
government is also planning to encourage the use of renewable energy sources,
including wind power, solar energy and biomass, expecting these sources to
account for 10 percent of the country's generation capacity by 2010. The
government's draft Renewable Energy Development Act24 calls for a guaranteed
price for the renewable energy and establishment of a fund to help cover the
cost of electricity purchase or generating capacity using renewable energy. In
June 200525, the Ministry of Economic Affairs (MOEA) announced plans to
cut carbon dioxide emissions by 170-million metric tons per year as of 2025.
Restrictions are to be imposed on emissions from Taiwan's top 200 energy
consumption enterprises, including the Formosa Plastics Group and the China
Petroleum Corporation.
24

Executive Yuan Approves Draft Renewable Energy Development Act, http://www.cepd.gov.
tw/encontent/m1.aspx?sNo=0010197&key=&ex=%20&ic=&cd=
25
http://www.eia.doe.gov/emeu/cabs/taiwan.html, August 2005.
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The government26 is also actively promoting energy conservation and energy
efficiency. These actions should represent significant opportunities for Taiwan
companies in the business of offering climate change solutions.

5. Benefits of Addressing Climate Change
There are many benefits to organizations that take action to reduce or prevent
greenhouse gas emissions and to address climate change risk. Some examples
include:
● Better access to financing for companies that assess and address climate
change risks
● Reduced operating costs when energy efficiency is improved
● Improved comfort in buildings equipped with energy efficient insulation
● Improved employee morale and recruitment of employees that are 'green'
● Improved competitiveness
● Security of energy supply and costs for organizations with alternate energy
sources
● Improved relationships with customers and governments
● Reduced waste disposal costs and liabilities for companies that supply byproducts for energy production
● Reductions in associated environmental emissions – e.g. energy supplied from
wind or sun does not produce particulate and gaseous air emissions that can
be harmful to health and the environment.
Environmental Leader27 reported in October 2007 on a "Climate Conscious
Consumer" study in the US, which tracks perceptions of how commercial brands
are performing on climate change. The top 5 brands according to the Climate
Brand Index were: (i) General Electric, (ii) Toyota, (iii) British Petroleum, (iv)
Ford and (v) Honda.

26

The Energy Situation in Taiwan, Republic of China, Bureau of Energy, Ministry of Economic
Affairs, http://www.moeaboe.gov.tw/English/About/EnAbMain.aspx?PageId=ab_list
27
http://www.environmentalleader.com/2007/10/16/ge-toyota-bp-top-us-climate-brand-index/
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●

●

●

Among the survey's findings were:
Over 60% of consumers interviewed admire companies that are tackling
climate change
Consumers want business brands to play a bigger role in tackling climate
change than they do today.
More people had chosen to select a brand for environmental reasons than to
avoid one.

Toyota is a well known example of a company in the retail market that
anticipated the need for vehicles with a reduced carbon footprint. As a result,
it has been successfully competing with traditional North American motor
vehicle manufacturers. Since the first generation Toyota Prius28 was introduced
to the North American market in 2000, Toyota and Lexus have sold over
400,000 hybrid vehicles in North America. Over the past decade, Toyota's new
automobile fleets have consistently achieved higher fleet average fuel economy
than both the industry average and the Corporate Average Fuel Economy
standard required by U.S. law for both car and non-passenger (light truck and
SUV) fleets.
General Electric is another company that has recognized that there is
money to be made from developing and offering sustainable solutions. Its
'Ecomagination' business strategy is to design and build products that benefit
customers and society in an ecologically friendly way. The company is focusing
on developing solar energy, hybrid locomotives, fuel cells, lower-emission aircraft
engines, lighter and stronger materials, efficient lighting, and water purification
technology. Revenues29 from its portfolio of energy efficient and environmentally
advantageous products and services crossed $14 billion in 2007, up more than
15 percent from 2006, and its own "cleantech" fund - investment in cleaner
technology research and development - passed $1 billion for the first time.
"Ecomagination is one of the most successful cross-company business initiatives
in our recent history," said GE Chairman and CEO Jeff Immelt, in Beijing to
report the progress with GE customers and partners.
28

Pew Center on Global Climate Change, Toyota Transportation, http://www.pewclimate.org/
companies_leading_the_way_belc/company_profiles/toyota/transp.cfm
29
http://www.ge.com/innovation/eco/index.html
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6. Concluding Remarks
This paper has outlined some of the business opportunities arising from the
need to both mitigate and adapt to climate change using examples of companies
that have either initiated or expanded businesses to include climate change.
There are many other opportunities that I have not touched on including, for
example: microturbines that burn gas from 'waste' heat sources to produce
between 25 kW and 500 kW of power; inverters needed to convert direct current
power generated from renewable energy sources to alternating power; fuel
cells; greener production processes, carbon capture and storage to agricultural
practices that reduce greenhouse gas emissions.
Some of the barriers and possible incentives to the adoption of new
technologies and practices have also been outlined. The examples of companies
in the business of climate change are mainly from North America and the UK.
I understand that there are companies offering climate change solutions in
Taiwan30 and I trust that the information I have provided will stimulate some
further ideas for climate change businesses.
Our challenge as a society is to address climate change without significantly
affecting the quality of life in developed countries while allowing developing
countries and economies in transition to continue to improve their quality of life
in a manner that integrates climate change into decision-making. We need the
best brains and the willingness and cooperation of everyone to accomplish this
Herculean task.

30

The Source for Renewable Energy, http://www.energy.sourceguides.com/businesses/byGeo/
byC/Taiwan/Taiwan.shtml
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Strategic Transformation of Environment and
Development in China: Green Opportunities
Ren Yong, Ph.D.
Deputy Director General
Policy Research Center for Environment and Economy, China

1. Introduction
In recent years, China has embarked on a strategic transformation of its
approach to environment and development, representing the start of new
efforts by the central government to integrate environmental protection and
socio-economic development in a mutually productive way. Two significant
characteristics mark this change: First, environmental issues are being placed at
the center of the national agenda, with environmental protection starting to enter
into the mainstream of national development. Second, economic and social
policies are starting to incorporate environmental considerations in a substantive
way. Such changes are motivated by the interactions among environment,
economy, society and politics in China and accelerated by globalization. In fact,
internationally, a similar strategic transformation occurred in Japan in the late
1960s and the early 1970s, Korea since the mid-1980s, Germany since the mid1970s and quite radically in the mid-1980s, and Los Angeles and the USA since
the late 1960s.
Strategic transformation of China's environment and development agenda
has much implication from different dimensions. In general, green development
will certainly be a new passway of China's future, and thereby it provides great
opportunities for all relevant stakeholders such as business in particular to renew
scope, potential and pattern of business activities in both economic-wide and
environmental field.
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2. Motivation and Foundation for Strategic Transformation
2.1 Dilemma of Environment and Economy
2.1.1 China's Economic Growth, Industrialization, and Environmental Quality
In the years since economic reforms began in 1978, China's aggregated
GDP has expanded by 58 times in the current price, increasing by an average of
9.78% annually, to become the 4th largest economy in the world. The industrial
sector has always been the major driving force during this time of rapid
economic growth. Since 1978, the aggregate industrial output has generally
sustained the double-digit rate of growth. Since 1991, the contribution rate of
the secondary industry to GDP has been basically over 60%, with two peaks of
70.5% and 69.8% appearing respectively in 1994 and 2003. In terms of the
industrialization process, China has experienced four stages after 1978.
The first stage is from 1978 to 1984, a period of economic recovery, featuring
rural reform and booming in agriculture. In that period, the proportion of the
agricultural output to GPD had been over that of the tertiary industry till 1985,
in which the two industrial sectors became equal in output, both accounting for
28.5% of GDP. The second stage is from 1985 to 1992, when non-agricultural
industries developed at relatively high speeds, characterized remarkably by the
growth of light industries and textile industries and catering mainly to the needs
of feeding and clothing of the residents. The third stage is from 1993 to 1999,
a pre-period of the heavy- and chemical-industry era, when the output of the
heavy- and chemical-industry began to apparently surpass that of light industry.
High growth industries included energy and raw materials, like petroleum
and natural gas exploitation, infrastructure and basic public facilities, like
road, harbor, and electricity, and household electric appliance like color TVs,
refrigerators, washing machines, and air conditioners. The fourth stage is 2000
to date, when China has entered the heavy- and chemical-industry era. Electrical
power generation, steel, machinery equipment, vehicles, ship building, chemical
industry, electronics, construction materials have become the major driving forces
for economic growth to meet the residents' consumption needs of durable goods
like private residences and vehicles.
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The acceleration of urbanization has become another key driving force for
the development of the Chinese economy. China's urbanization rate in 1999
doubled the rate of 17.92% in 1978. By 2007, the rate had reached 44.9%.
The economic growth and industrialization process noted above has
determined four features of the environment problems in China:
(1) The types of environmental problems and the degree of their deterioration are
closely connected with economic growth and industrialization process.
In the late 1970s, pollution from industrial point-sources mostly located
in urban areas appeared in China. By the late 1980s, air pollution and river
pollution in urban areas were becoming serious. In general the environment
during that time was being polluted and damaged even though environmental
protection activities were taking place, because the protection activities lagged
much behind the pollution and damage activities. As a result, the environmental
situation worsened rapidly in the 1990s. In particular, the large-scale pollution
accident of the Huaihe River in 1994, and the floods of the Yangtze River,
the Songhua River, and the Nenjiang River in 1998 warned China that its
environment and ecological conditions were badly deteriorated. During the mid1990s, the scenario was "partial deterioration and general development towards
worsening", and thereafter the scenario changed to "partial improvement,
general deterioration or the deterioration trends still unchanged". The previous
"partial deterioration" was an outcome of the initial period of industrialization.
The "general deterioration" thereafter represents the cumulative effect of
partial deteriorations, a result of the mid-term of industrialization of heavyindustries oriented, while "partial improvement" was the major achievements of
environmental protection endeavors.
(2) A compressed industrialization process brings about multiple and interactive
environmental problems.
In developed countries, different stages of the century-long industrialization
process have experienced different environmental problems, on the contrary all
environmental problems that have been recognized up to now have their presence
in the past two decades in China. When its per capita GDP reached US$ 1,000
at the turn of this century, China at the same time was faced with a complex of
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environmental problems, including industrial pollution, household pollution,
acid rain, ecological degradation, global environmental problems, and persistent
organic pollution (POPs), and so on. Thanks to the structural, compound and
compressed nature of the environment problems, environment protection in
China is destined to be a complex, arduous and protracted undertaking.
(3) Rapid economic expansion leads to enormous pollutant emissions.
Since entering the era of heavy- and chemical-industry in 1999, China has
reached a fast growing stage of pollutant emissions, for example, the volume
of industrial waste gas, waste water and solid waste have increased by 22%,
8.5% and 17% annually respectively. The rapid expansion of economic size
has created an enormous amount of pollutant emissions. It is estimated that
currently China ranks the first in the world in terms of SO2 and ODS (ozonedepleting substances), and the second in CO2 emissions. China is also among the
world top emitters in terms of COD and NOx emissions.
(4) The dual structure of economic development has led to the "dualization"
tendency of environmental problems.
China started and strengthened its industrialization in urban areas and in
the coastal areas of the East. Therefore, environmental pollution appeared and
deteriorated first in these areas, while pollution in the West and the rural areas
was less serious before the 1990s. A new dualization tendency is being created
in environmental quality and capacity of environmental protection between
urban and rural areas, as well as the East and the West Region. The dualization
of environmental-related matters is also reflected in the imbalanced distribution
of environmental benefits and its relevant economic benefits between natural
resource exploitation regions and other regions: the upper and lower reaches of
river basins, and the key ecological function conservation zones and others.

2.1.2 China's Economic Growth Pattern and Its Eco-efficiency
Generally speaking, China's economy is still in the extensive pattern heavily
sacrificing resources and environment, with features such as high capital input,
intensive resource consumption, heavy pollutant emissions, and low-efficiency
output. If China's development pattern was still maintained as before, it would
be unsustainable with its limited capacity of resource and environment.
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The Chinese Academy of Sciences projected three scenarios of the impacts
of China's socio-economic development on resources and environment in 2020,
given the situation of 2000 as the base point.
●

●

●

Scenario 1, if the current resource and energy efficiency and the pollutant
emission level were retained, by 2020, the impacts of socio-economic
development on resources and environment would be four to five times the
level of 2000;
Scenario 2, if the environmental quality of 2000 is to be maintained, the
resource productivity (resources consumed per unit of GDP) or eco-efficiency
(GDP per unit of pollutant emissions) must be improved by four to five times;
Scenario 3, If the environmental quality is to be improved by a very big
margin by 2020, in other words, the impacts on resources and environment is
halved against that of 2000, the resource efficiency or eco-efficiency must be
improved by eight to ten times.

In a word, China's pattern of economy growth with high costs of resources
and environment has run its course. The only options are the above-mentioned
scenarios 2 and 3. That is to say, the paradigm changes in relationship between
environment and economic growth must take place. There are no other ways
out for China.

2.2 Conflicts and Cooperation among Relevant Stakeholders
The essential manifestation of the environment-society relationship is
the influence of environment on the public life and the degree of concern of
the public about environmental quality and their attitude to environmental
protection. These criteria can be employed to judge whether the environmentsociety relationship has changed in fundamental ways. Many factors influence
the environment-society relationship, including the amount of damage caused by
pollution and ecological degradation, the standard of living and environmental
consciousness of the public, access to information, and the rights of the people.
The environment-society relationship in China has experienced three stages
by and large.
(1) Before the 1990s, most of the public had little understanding of
environmental risks, and seldom participated in environmental activities. The
44

Strategic Transformation of Environment and Development in China: Green Opportunities

mainstream appeal of the society at that time was to shake off poverty and
get rich. This retrospective judgment will not necessarily be totally accurate.
However, at least there is currently not any literature that can repudiate it.
(2) In the 1990s, especially in the latter half of the decade, environmental
pollution raised the level of public concern and attracted growing media
attention. Starting with the 9th Five-Year Plan, China launched the large
scale Comprehensive Program of Regional Pollution Control, implemented
the massive "Zero O'Clock Action" for industrial enterprises in the
Huaihe River basin to comply with emission standards, and the total
pollution control plan. The Chinese Government gradually attached
greater importance to environmental protection, and rules on disclosure of
environmental information were introduced.
(3) At the beginning of this century, as China's living standards continued to
improve, the environment-society relationship reached a new stage. Currently
the environment-society relationship in China presents four major features:
● The environmental consciousness of the people has been generally
enhanced;
● The public demand for environmental improvement is constantly rising;
● A more open, transparent and interactive exchange mechanism is starting
to come into being between the environmental protection authorities and
the public; and
● The era of frequent environmental accidents has increased public concern
and led to a growing number of protests as citizens seek to protect their
environmental rights.
The environment-society relationship in China appears to be reaching a
strategic transformation point. Conflicts between the government bodies and
enterprises responsible for environmental problems and the affected public are
increasingly common. If handled properly, the "conflicts" can turn into social
cooperation as public consciousness and capacity increase.

2.3 Pressures on Governance and Political Willingness
The environmental issue is also an economic issue, a social issue, and a
cultural issue. Hence, it is necessarily a political issue. The domestic and
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international experience has shown that the success of the environmental
endeavors depends more often than not on the strategic positioning of
environmental issues in the political and governmental agenda of a country.
In 1972, the Chinese Government sent delegates to attend the United Nations
Conference on Human Environment held in Stockholm. Subsequently, in 1973,
the Chinese Government held the first National Conference on Environmental
Protection, initiating the process of environmental protection in China.
China's first Environmental Protection Law came into force on September
13th, 1979, and was formally promulgated and implemented in 1989. At the
second National Conference on Environmental Protection held at the end of
1983, it was for the first time stipulated that protecting the environment was
a basic national policy, and the environmental protection guidelines of "Three
Synchronizations for the Integration of Three Aspects"1 was established. In the
same period, three basic policies for environmental protection were formulated:
"application of comprehensive measures with the first priority of prevention and
combination with treatment", "the polluter is obliged to treat the pollution," and
"reinforcing administration". In order to strengthen environmental protection,
the Chinese Government promulgated two "State Council Decisions" in 1981
and 1984.
In the 1990s, the Chinese Government accomplished five major changes
in the strategies of environmental protection: First, starting from 1997,
the Government has held an annual "Central Government Meeting on the
Population, Resources and Environmental Protection" that sets the year's agenda
for environmental protection. At the same time, the Chinese Government also
promulgated two "State Council Decisions" on strengthening environmental
protection in 1990 and 1996 respectively. Second, the Chinese Government
released the first independent five-year plan for environmental protection with
definite quantitative objectives (such as the total volume control of pollutants)
in 1996, namely the National 9th Five-Year Plan on Environmental Protection
and the Long-Range Objectives for 2010; Third, at the macro-economic level,
1

This means to synchronize the planning, implementation, and development in economic
construction, urban and rural construction, and environmental protection in purpose of
reconciling environment, economy and social benefits.
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the Chinese Government took measures such as economic structural adjustment
to reduce pollution burdens from industrial sectors, and enhanced investment
in environmental protection through pro-active fiscal policies; Fourth, against
the backdrop of thinning the central government organizations, the former
State Environmental Protection Agency was upgraded to the SEPA in 1998
with position promoted from the vice-ministry to ministry level and jurisdiction
expanded and strengthened. Fifth, in 2000, the Chinese Government included
the environmental protection capacity and the sustainable development capacity
in the objectives of strategies for building a moderately prosperous society in an
all-round way in the coming 20 years.
In the new century, the Government went further to raise three significantly
strategies: The Scientific Outlook on Development, Harmonious Society, and
Peaceful Development. These strategies accommodate environmental protection
and social-economic development in one organic and integrated system, where
environmental protection is enshrined in a more important strategic position.
Gradually, China's Government has begun to understand the profound and
difficult relationship between environmental and socio-economic development,
and has lifted environmental protection to an unprecedented level of priority. In
recent months, the Government has signaled that it is prepared to promote the
strategic transformation of environment and development. However it is also
clear that translating these ideas into effective action will be a difficult task.

2.4 New Environmental Challenges from Globalization
Since the 1990s, the tendency of economic globalization based on information
technology and driven by capital flows has been reaching every corner of the
word at amazing speed and penetrated into every aspect of the human society.
It has promoted to an extreme extent the free movement and re-allocation of
production factors and their products and service in the whole world. Hence the
economic links between countries have become even closer. It can be said that
globalization has become the outstanding feature of our times.
Globalization is bringing benefits to the world economic development
and environmental protection. Globalization has greatly promoted economic
cooperation and trade liberalization globally. The world economy has developed
by a large margin. Globalization has broken the resource constraints of closed
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economy, promoted reasonable resource allocation, and improved resource
utilization efficiency; globalization has also created favorable conditions
for scientific and technological advancement and transfer, and knowledge
dissemination. Thanks to these positive effects, globalization has also provided
more optional practical paths and potential opportunities for various countries
and the international community to solve environmental problems.
However, due to the imbalanced distribution of the globalization benefits,
the north-south gap in wealth has been further widened. The problems of
poverty, famine, disasters, and diseases continue spreading, only to hamper the
sustainable development of the human society. Since the 1990s, along with rapid
globalization, global environment has been deteriorating at an unprecedented
speed. Environmental problems like pollution, energy shortage, resource deficiency,
climate change, forest degradation, sharp reduction of biodiversity, and land
degradation have been increasingly highlighted. It can be at least said that in the
course of globalization our environment is faced with greater and new challenges.
There are innate and necessary links between economic globalization and the
new environmental challenges. In essence, economic globalization is the global
flow and re-allocation of production factors and their products and services,
governed by the market mechanism. The environmental deterioration in the
course of globalization results from the mode of economic globalization and
some of its innate mechanisms deficiencies. Therefore, against the backdrop
of economic globalization, China's environmental protection is faced with the
pressure and challenges from the world. Meanwhile, China also exerts influence
on the world.
(1) Located downstream in the new round of global industrial adjustment,
China is a recipient of the pollution caused by industrial transfer, aggravating
environmental problems in some regions of China.
A World Bank study shows that out of 28 world industries, only seven
industries including steel, oil refinery, food, chemical, paper and paper products,
non-ferrous metal, and cement produce take up to 90% of the global air and
water pollutant emissions. The pollution load almost experienced no change in
the 30 years between 1960 and 1990. The only change was the shift from one
place to another. China is now the third largest trader in the world accounting
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for 7% of the international trade volume, and China's export of manufactured
industrial products account for over 90% of its total exported goods. However,
China is mainly engaged in low-end products or products processing at links
of production chains. China's patents for innovations only account for 1.8%
of the world total. Only three out of 10,000 domestic enterprises attain
core technologies with independent intellectual properties. China's foreign
technological dependence ratio is as high as 50%. Over 80% of the products
with high technological contents rely on importation. The export of oversea
ventures accounts for 58% of the total export of China. These data can basically
show that China is just the gathering place for the above-mentioned industrial
transfers, and a "world factory."
(2) While gaining trade surplus, China is burdened with "ecological deficit".
In the past 29 years since the Opening up and Reform, China's total volume
of import and export has increased from US$ 20.69 billion in 1978 to US$ 1.76
trillion in 2006, an almost 70-fold increase. In this colossal commodity trade,
China not only suffers economic losses caused by technical trade barriers in terms
of environment, but is also burdened with the environmental costs incurred by
trade. The export of primary products accounted for as high as 51.6% of the
export trade in the 1980s. Most commodities exported by China are very low
in price, which can even hardly reflect the real labor cost, let alone repaying the
environmental costs. At present, China produces one pair of shoes, two meters
of cloth and three garments for every individual of the world. China exports
17.7 billion garments with each sold for US$ 3.51, and 6 billion pairs of shoes
with each costing US$ 2.5. The volume of rare earth exported in 2004 was nine
times that of 1990, while the average price was 46% lower.
With such characteristics of international trade, China exports goods and
leaves ecological foot print of exported goods production to its homeland. The
CCICED studies show that embodied energy in 2006 net exported goods reached
to 668 million tec, 27.6% of the primary energy consumption, and moreover, 1.5
million tons of SO2 emission had been emitted by net exports each year in the
Tenth Five-year Period (2000-2005). The research results by Tyndall Center for
Climate Change Research suggest that net Chinese exports emitted 1.1 billion
tons of carbon dioxide and accounted for 23 percent of Chinese emission in
49

Session I: Climate Chang and Business Opportumities

2004. The latest figure in 2007, done by the EIA, says 28% of the total energy
consumption, and 34% of the total GHG emission.
(3) China is faced with grim challenges of cross-border Transfer of Hazardous
Wastes.
It is reported that 80% of the world E-wastes is transported to Asia, 90%
of which are dumped in China. In recent years, China has accommodated over
70% of the world E-wastes. Although the report may not be so truthful, it can
reflect the severity of cross-border transfer of E-wastes in China.
(4) The tremendous trade volume of China could exert negative impacts on
resources and environment while bringing the world people economic benefits
and life conveniences.
Take resource importation of China for example, it has become a hot issue of
the discussion of international community. At the same time, China is currently
the second largest emitter of greenhouse gases. Although China has made
substantial contributions to slowing down its emission under the principle of
common but differentiated responsibility, China is faced with unprecedented
international pressure in regard to the post-Kyoto commitment.
In a summary, under the globalization, there have appeared some new twoway challenges between China and the World. It is insufficient for China to
meet the challenges and solve the problems fundamentally only through the
WTO rules and diplomatic means. China must adjust the domestic strategic
relationship between environment and development, change the economic
growth pattern and trade pattern, and stand high in the world through peaceful
development and green development.

3. Signals and Roadmap of Strategic Transformation
Recognition of the need for strategic transformation of China's approach to
the environment and economic development can be seen in several government
pronouncements and policy initiatives that have occurred in the early years
of the new century. Taken together, they appear to signal fundamental
changes, reflecting growing understanding of the importance of environmental
sustainability by the Chinese people and their leaders.
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Signal 1: T he Scientific Outlook on Development and Building a
Harmonious Socialist Society
In 2003, the Chinese Government announced its intent to "stick to the
principle of people first, adopt the concept of comprehensive, coordinated and
sustainable development, promoting integrated development of economy, society
and people", also known as "the Scientific Outlook on Development" The
Scientific Outlook on Development takes development as its essence, putting
people first as its core, comprehensive, balanced and sustainable development
as its basic requirement, and overall consideration as its fundamental approach,
which has been treated as the top principle overarching the socio-economic
development of China.
In 2006, the Government announced the goal of achieving a "harmonious
socialist society". Among the eight objectives and tasks to build a harmonious
socialist society, the important one in the context of environment reads that
"resource utilization efficiency should be greatly increased, the environmental
quality should be sharply improved, and the building of a resource-conserving
and environmental-friendly society should be accelerated." This signifies that
the Government has started on a new pathway for strategic transformation of
environment and development.

Signal 2: Ecological Civilization and Building a Resource-conserving and
Environmental-friendly Society
In response to Scientific Outlook of Development and a long-term ambition
of building-up harmonious society, in 2005 China set up a mid-term goal from
environmental perspective - building resource-conserving and environmentalfriendly society. It is difficult to develop a set of indicators to measure resourceconserving and environmental-friendly society, yet China is struggling hard
to achieve certain quantitative targets such as energy intensity and pollutant
emission set in the 11th Five-year Planning, approaching to this mid-term
goal step by step. It is also true that building-up resource-conserving and
environmental-friendly society will be a long and complicated process. Change
of economic pattern and raise of eco-efficiency constitute a key approach.
However, social value regarding growth and welfare and environmental
awareness play as fundamental factors to determine the direction and way
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of socio-economic activities and their impacts on resource and environment.
With this understanding in mind, Chinese Government put forward a concept
of 'ecological civilization' in the late of 2007 for the purposes of advocating
new culture and atmosphere to respect the nature and directly involve in
environmental activities.

Signal 3: N ew Path of Industrialization and the Path of Peaceful
Development
To take the new path of industrialization, as presented in 2002, there are five
criteria to meet: high scientific and technological content, good economic effects,
low resource consumption, less environmental pollution, and full use of human
resource advantages.
Environment has become an important component factor for China's effort
to follow the Path of Peaceful Development. The President of China announced
the country's desire to "assist and cooperate with each other in conservation
efforts to take good care of the Earth, the only home of human beings" in 2007.

Signal 4: "Three Transitions" in Managing Environmental Protection and
Economic Development
The "Three Transitions" formulated at the 6th National Conference
on Environmental Protection in 2006 are the guidelines for environmental
protection in the new era. "Equal Attention" requests governments, enterprises,
and relevant stakeholders to give equal attention to environmental protection
and economic growth. "Synchronization" suggests keeping environmental
protection abreast of economic development. "Integration" indicates that to
settle environmental problems, legal, economic, technological and administrative
measures shall be used in an integrated manner.
Generally, specifying step by step from strategy to tactics and supplementing
each other, the "three transitions" constitute the guidelines for the undertakings
of environmental protection in the new era.

Signal 5: Sound and Rapid Economic Development
In recent decades, the Government has advocated "rapid and sound"
economic development. This motto was changed to "sound and rapid" at the
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5th Session of the 10th National People's Congress in 2007. This change indicates
that economic development must be coordinated with social needs within the
context of resource and environmental limits and capacity. The most immediate
implication is that the target economic growth rate is no longer subordinated to
the need to improve efficiency, reduce consumption of resources, and protect the
environment.

Signal 6: Mandatory Targets for Population, Resources, and Environment
In 2006, the Chinese Government for the first time set up systematic
quantitative targets for population, resources, and environment within the 11th
Five-Year National Economic and Social Development Plan Outline. Some of
the targets are mandatory indicators, including reduction of 20% of energy
consumption per unit of GDP and 10% of emission volume of SO2 and COD
against 2005. In June 2007, the State Council set up a Leading Group for
Energy Conservation and Pollution Abatement led by Premier Wen Jiabao, and
published the "Scheme of Energy Conservation and Pollution Abatement" that
includes 45 concrete measures and actions in 10 groups. At the same time, the
Leading Group was declared as the State Leading Group for Climate Change
and published China's National Climate Change Programm.

Signal 7: Promotion Law of Circular Economy and Other New Policies
After two-and-a half year intensive effort in drafting and discussion process,
the Law for Promotion of Circular Economy was enacted in August of this year
2008, which has been regarded as the first law directly titled with the wordings
of 'circular economy' in the world after Closed Substance Cycle Economy and
Waste Management Act in 1994 in Germany and Basic Law for Establishing
a Recycling-Based Society in 2000 in Japan. The Law is highly expected as a
legal tool in China to improve eco-efficiency of the economic mode through
waste reduction, reuse and recycling. Since 2007, the Chinese Government has
been also initiated intensive process of establishing national system of economic
instruments in order to provide strong incentives to energy-conservation and
pollution abatement, including environmental and resources taxation, green
credit, environmental liability insurance, emission trading, eco-compensation
(similar to payment for ecologic services), green securities, green public
procurement and so on.
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With a few years' experiences, the current situation suggests that all these
signals have been amplified and integrated and now constitute a new roadmap of
China to reconcile environment and development.

4. Conclusion Remarks
China is entering a period in which strategic transformation of its
environment and development has become an urgent priority. Strategic
transformation has two implications at least. On the one hand, China has
launched intensive actions in pollution control, natural conservation, energy and
natural resources saving, and mitigation of and adaptation to climate change
as well. And on the other hand, China has started to integrate environmental
consideration into mainstream of socio-economic development with more
ambitious goals and holistic approach of green development, rather than isolated
intensively environmental actions. Regarding the issue of coping with climate
change, the strategy is same. Chinese effort in responding to climate change
has been integrated in the entire context of its sustainable development, in other
words, climate change is one of complex of environmental problems China is
facing, and mitigation and adaptation measure related have been a component of
China's actions towards resource-saving and environmental-friendly society.
In this regard, strategic transformation in China provides a historically-great
green opportunities. It is historically-great because such a green opportunities
are available both for China and the whole world; because such a green
opportunities are not only targeting at governments and business companies
but also at the public and civil society; because such a green opportunities are
referring to all problems of environment, all aspects of economic activities and
technologies of energy and industry, and culture and value of society as well.
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1. Opening: Covered with Climate Change
Climate change is everywhere in human history. Humans have lived in
the diverse weathers of mild or severe temperature, precipitation and wind.
Sometimes, people have tried to change climate intentionally, e.g. 'Rain Worship'
in simple societies, or scientific and chemical experiment of making rains for
specific purposes in the developed countries. However, humans living in this
21st century are in the turmoil of unintentional climate change as an outcome of
previous centuries.
In human history of 4.5 million years, the invention of fire, the first energy
that human invented by Pekinese (Homo Erectus), was a landmark of human
technology about 600,000 years ago. Through expansion of technology and
accumulation of capital during the period of Industrial stage starting from the
end of the 18th century, human society searched and endeavored to accomplish
the convenient and comfortable way of life fulfilled by using fossil fuels.
Indiscreet consumption of coal and gasoline was tremendous amount of emission
of carbon dioxide, which brought drastic change of climate.
Due to the universal effect of climate change on earth, 6.5 billion humans
stuck to the same fate of falling into various natural disasters. All living creatures
on earth itself became affected. It is civil responsibility and right to search
and research the way of recovering our imperiled earth back to it's balanced
ecosystem. Global leaders began to debate seriously about substituting the fossil
fuels (coal, gasoline) for alternative energies, resource efficiency, technology
transfer, CDM, aiming human life of carbon neutrality.
1

This paper is not a research paper. Content of this paper is more or less based on the author's
personal experience.
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2. UN Initiation of Civil Engagement
2.1 UN Conference on Human Environment (UNCHE) Stockholm, 1972
It was 1970s when UN and some global intellectuals concerned about
environmental devastation due to the excessive desire for the industrial
development. Intellectual concern like The Silent Spring (Rachel Carlson,
1962), Limit to Growth (Club of Rome, 1972) warned the possible devastation
of earth due to rapid growth of world population and finite resources. The
1972 Stockholm UN Conference on Human Environment (UNCHE) ignited
the critical issue of development and environment. In this world conference of
government summits, civil 'Environmental Forum' was also organized. Citizens
could participate to lay their views about human and environment. Keen
topic of this Forum was rapid population growth and the limit of resources.
Argument of Northern countries (developed countries) accusing the rapid growth
of population in Southern countries (developing countries) enraged participants
from Africa and other countries in the third world.
The environmental Forum surely was a part of effort to create people's
participation in world environment and social problems, for example,
demonstration against US using Agent Orange in Vietnam War at UN
Conference. UNCHE awoke people to the direction of valuing the earth as a
resource supplier by warning rapid population growth in the third world as well
as an ecosystem to be preserved by human behaviour.

2.2 U
 N Conference of Environment and Development (UNCED),
Rio de Janeiro, 1992
20 years after Stockholm, Rio de Janeiro hosted UN Conference of
Environment and Development (UNCED, 1992), which is also called as Earth
Summit. UNCED introduced a concept of 'sustainable development' which was
identified by World Commission on Environment and Development (WCED),
also known by Brundtland Commission.2 Sustainable development was created
to address growing concern about the accelerating deterioration of the human
environment and natural resources and the consequences of that deterioration
2

Name took after the name of its Chair Gro Harlem Brundtland.
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for economic and social development. Sustainable development is development
that meets the needs of the present without compromising the ability of future
generations to meet their own needs, according to the Brundtland Commission.
In establishing the commission, the UN General Assembly recognized that
environmental problems were global in nature and determined that it was in the
common interest of all nations to establish policies.3
Drastic development in UNCED was the official recognition of civil
engagement. Civil representation attained an organized status as the category of
'the major group' in Agenda 21, Section III, Chapters 23-32, strengthening the
role of Major Groups.4 Each chapter describes the role of nine major groups of
civil society. They are Women, Youth and Children, Indigenous People, Local
government, NGO, Labor Union, Industry and business, Science and technology,
Farmers.
Agenda 21 also stipulates the need for new forms of participation at all
levels to enable a broad-based engagement of all economic and social sectors in
making sustainable development happen. This may include, but is not limited
to, participation in identifying problems, designing and applying solutions,
and monitoring results, as well as having access to information on all types of
sustainable development issues and activities. To exchange and to advance their
interests, ideas, ideals and ideologies and opinions and to lobby policy-making
processes of government delegates, major group members became networked
to prepare to meet for critical timing and issues in the process of government
meetings at various levels of UN meetings. Inter dialogue between major groups
has been facilitated to influence intergovernmental decision-making processes.
Agenda 21 clearly indicated one of the fundamental prerequisites for the
achievement of sustainable development is broad public participation in decision3

Various environmental devastation were well taken in Our Common Future, Report of the
World Commission on Environment and Development, World Commission on Environment
and Development, 1987. Published as Annex to General Assembly document A/42/427.
4
Agenda 21 represents international consensus, following two years of research, drafting and
intensive negotiations at the four meetings of the United Nations Conference on Environment
and Development (UNCED) Preparatory Committee. Adopted at the UNCED Summit meeting
on 14 June 1992, Agenda 21 covers all the issues referred to UNCED by the UN General
Assembly in its Resolution 44/228 of 1989.
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making in Chapter 23 of Agenda 21. To broaden public participation in decisionmaking Rio civil society 'Global Forum', the International Non-Governmental
Organizations and social movements Forum (INGOF) had surely enlarged and
expanded in size and in contents from Stockholm Environmental Forum.
Grand opening of INGOF was the arrival of a Viking ship into the Flamingo
Bay in Rio de Janeiro, 1992. The Forum continued twelve days with some
thousand participants working in a lot of specialized workshops discussing a
broad range of environment and development issues. UNCSD was successful to
develop in networking global civil society organizations, which in many contexts
presented crucial new international or global factors in solving current social
and ecological global crisis. During this process, many characteristics have
been given to the concepts of NGOs and civil society, presented as a contrast to
those of government, as participatory, diversity, small-scale, socially learning and
innovative.5
Since UNCED by being urged and reaffirmed the key role of the major
groups at the local, national, regional and global levels, the role of civil sectors
enlarged. UN advised to prepare National Agenda 21, in which major groups
joined to review and identify national issues in relation to economic, social
and environmental spheres. The Commission on Sustainable Development
(CSD) was formed in 1992 after the Earth Summit to ensure effective followup of UNCED, through monitoring and reporting on implementation of all the
agreements at the local, national, regional and global levels. Since the creation
of the CSD, major groups have been given important roles to play as partners
in implementation of Agenda 21. The CSD meetings have provided innovative
spaces for the participation of non-governmental actors with the overall purpose
of informing the Commission's decision-making processes.

2.3 W
 orld Summit on Sustainable Development (WSSD),
Johannesburg, 2002
In 2002, 10 years after 1992 UNCED, World Summit on Sustainable
Development (WSSD) convened in Johannesburg, South Africa. 193 National
5

p.9, Tord Björk, The Emerging global NGO system: Political Globalisation at UNCHE 1972
and UNCED, 1992.
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Representatives, 86 International Orgs., 5,000 government delegates, and 40,000
participants gathered under the slogan of "People, Planet and Prosperity." Along
with governmental meetings, <People's Forum> also was organized and finally
started by arrival of train which had been driven down the African continent,
similar to the Viking ship of UNCED of 1992 at Rio de Janeiro. Parallel
Caucuses were gathered for reassuring their concerns to understand different
situations of different regions and networking for consolidated movement in
the future. Caucuses held at the site were Local Government Forum, Business
Forum For Sustainable Development, Non Governmental Organization
Conference, Labor Summit, Youth Summit, Gender Summit, Urban Greening
Congress, Indigenous Peoples Conference, Sustainable Tourism Conference,
Medical Conference, and Environmental Lawyers Forum, which also expressed
their Sustainable Development related assertions.
For WSSD, preparatory committees started from preparatory meetings in
sub-regional, regional, and global levels during April 2001-May 2002 before
August of WSSD.6 All Six UN Regions and their sub-regions started to develop
their own agenda after reviewing of their own local, national, and sub-regional
areas in relation to sustainable development to document in their regional
document in order to chip in the report of Secretary-General of UN for WSSD
meeting. For all those preparatory meetings civil society people actively joined to
document their ideas and strategy in their specific area. During this preparatory
process, thematic groups also gathered around the world. During 10 years since
1992 Rio UNCED global preparation of National Agenda and local agenda as
a way of implementing agenda 21 has been continuously checked at the annual
CSD meetings.
Following the World Summit on Sustainable Development (WSSD) in
2002, the CSD was also charged with providing policy guidance to follow
up the Johannesburg Plan of Implementation (JPOI). JPOI is consisted of 11
chapters, emphasizing poverty eradication, changing unsustainable patterns of
consumption and production, protecting and managing the natural resources
base of economic and social development, Health, regional initiatives, etc.
6

During this preparatory process, the author was the chairperson for Northeast Asian Civil
Society Forum.
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Following discussion of the role of CSD at WSSD, the CSD agreed at its
eleventh session in May 2003 that it will now function on the basis of twoyear implementation cycles, including review and policy years until 2016/17.
The review year will evaluate progress made in implementing sustainable
development goals and identifying obstacles and constraints, while the policy
year will decide on measures to speed up implementation and mobilize action to
overcome these obstacles and constraints.

3. UN Organizations Related to Climate Change
3.1 UNEP (UN Environment Programme)
UNEP, being founded after the UNCHE of Stockholm, 1972, became
the main UN body addressing global environmental issues by coordinating
the advance of environmental policy and bringing them to the attention of
governments and the international community for appropriate action.
The overall responsibility of the Major Groups and Stakeholders Branch
(MGSB) - Division of Regional Cooperation, is to ensure a continuous
involvement of civil society in the governance debate at UNEP, through the
participation of civil society at its annual meetings, and ad-hoc consultations
with major groups and stakeholders on a wide spectrum of thematic issues.
Traditional core activities of the MGSB revolve around various levels of
partnerships. A yearly Global Civil Society Forum (GCSF) in conjunction with
the Governing Council/ Global Ministerial Environment Forum (GC/ GMEF)
convenes. The time difference of two Forums, that is, 25th GMEF and 10th
GCSF next year, shows systematic and strategic participation of civil sectors in
UNEP programs started after 15 years of intergovernmental meetings. The first
GCSF was organized in May 2000 in Malmö, Sweden. Governments endorsed
this annual practice of GCSF through Decision SSVII.5 adopted in Cartagena,
Colombia, in 2002. Through GCSF civil society leaders are channeled to bring
emerging issues including climate change and resource efficiency-sustainable
consumption and production. Before GCSF in every February, Regional
Consultation Meeting (RCM) in October in six UN regions prepare to develop
regional Civil Society Strategy including functional sub-regional CSO (Civil
Society Organization) networks under the goal of "CSO/ UNEP One Vision,
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One Roadmap." Recent development of civil engagement in UNEP has been
strengthened tremendously at least in institutional level. In 2004 GCSF held in
Jeju Island, only 2 representatives of GCSF were allowed to report the outcome
of two day Forum to GMEF in 10 minutes. In 2008 GMEF not only two
civil leaders being seated in the roundtable for discussion and intervention in
equal status, 10 civil leaders present at GMEF for observation.7 As climate
change and other environmental as well as financial crisis spreads all over the
world, civil leaders concern about developing effective and efficient way by
introducing traditional wisdom and knowledge to understand ecosystem, and
about narrowing the gap of economic imbalance. Global agenda of our time is
balancing between economic debt of the Southern countries and ecological debt
of the Northern countries. Recommendations for climate change of the Regional
Consultation Meeting (RCM) for 2009 GCSF held in Sydney, 27-30 November,
was presented as Annex 1 of this paper.
UNEP as an environmental agency engaged their climate change program
through IPCC(Intergovernmental Panel on Climate Change) and UNFCCC (UN
Framework Convention on Climate Change).

3.2 UN Commission of Sustainable Development (CSD )
United Nations Commission on Sustainable Development (CSD) was
established by the UN General Assembly in December 1992 to ensure effective
follow-up UNCED of Rio de Janeiro, 1992. The Commission is responsible for
reviewing progress in the implementation of Agenda 21 and the Rio Declaration
of Environment and Development, documents of UNCED, as well as providing
policy guidance to follow up the Johannesburg Plan of Implementation(JPOI),
a document of WSSD, at the local, national, regional and international levels.
The JPOI reaffirmed that the CSD is the high-level forum for sustainable
development within the United Nations system. Civil society organizations also
along with intergovernmental delegates participate CSD in various channels,
7

In 2004, the 5th GCSF, the author chaired the two-day session, the result of which were allowed
to report in 5 minutes at 2004 GMEF. However, in spite of enlarged role of civil leaders in
2008 GMEF, participants of the Regional Consultation Meeting (RCM) for 2009 GCSF held in
Sydney, 27-30 November, 2008, strongly accuse UNEP for limiting the role of Civil Society in
UNEP decision-making processes.
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including Multi-Stakeholder Dialogue. The CSD has opened its sessions to
broad participation from both governmental and non-governmental actors, and
it supports a number of innovative activities, such as the Partnership Fair, the
Learning Centre and a series of panels, roundtables and side events. The Highlevel segments dialogue among Ministers, and Ministers also hold a special
dialogue session with major groups.
The CSD meets annually in New York, in two-year cycles, with each cycle
focusing on clusters of specific thematic and cross-sectoral issues, outlined in
its new multi-year programme of work (2003-2017) according to the decision
of 11th CSD in 2003. As civil involvement enlarged, issue-oriented NGOs and
civil leaders organized a caucus under CSD process. Caucus strengthened the
knowledge by exchanging information and grassroots experiences and global
network of civil society leaders. They are connected constant via year-round
internet service in local, regional, global level. Role of caucuses blooms for its
engagement during the document preparation and lobbying government people
at the UN meeting site. In 1992 Rio UNCED, 47 caucuses were involved and
listed. However, during 2008 CSD meeting , that is, after 16 years the following
14 caucuses were still active: CSD NGO Steering Committee/ Women's Caucus/
Education Caucus8/ Earth Values Caucus/ Indigenous People's Caucus/ Child
development Caucus/ Youth Caucus/ Energy Caucus/ Local Communities
Caucus/ Peace Caucus/ Fresh Water Caucus/ Science & Technology Caucus/
Trade Union Caucus/ Urban Caucus.
At CSD two leading stakeholder organizations produce daily reports dealing
with precise schedule and analysis of meetings of previous day during the twoweek New York meeting: Stakeholder Forum for a Sustainable Future and IISD
(International Institute of Sustainable Development). Earth Negotiation Report
was published by IISD Reporting Services which is well known for its coverage
of international meetings. These reports deliver the partnership of civil society
and experts in sustainable development.

8

Climate for a Well-Prepared Society: Recommendations by Education Caucus at The COP-14
in Poznan, Poland, 1–12 December, 2008.
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4. I ntergovernmental Panel on Climate Change (IPCC) and UN
9
Climate Change Convention (UNFCCC)
Climate change is a very complex issue: policymakers need an objective source
of information about the causes of climate change, its potential environmental
and socio-economic consequences and the adaptation and mitigation options to
respond to it. This is why WMO and UNEP established the Intergovernmental
Panel on Climate Change (IPCC) in 1988.
The IPCC has estimated that the global mean temperature of the earth's surface
has increased by 0.3 to 0.6ºC over the past 100 years. This panel predicts an
average global temperature rise between 1.4 and 5.8 degrees by 2100, larger than
any change over the last 10,000 years. This increase, thought to be a result of
human activities, will unleash a series of other changes around the globe, as a result
of human generated greenhouse gases (80% due to fossil fuels utilization and 20%
deforestation), leading to a dramatic climate change. Predictions state that climate
zones will migrate polewards, causing plant, animal and disease invasion.
The IPCC provides its reports at regular intervals and they immediately
become standard works of reference, widely used by policymakers, experts and
students. The findings of the first IPCC Assessment Report of 1990 played
a decisive role in leading to the United Nations Framework Convention on
Climate Change (UNFCCC), which was opened for signature in the Rio de
Janeiro Summit in 1992 and entered into force in 1994. It provides the overall
policy framework for addressing the climate change issue. 154 nations signed
the UNFCCC that upon ratification committed signatories' governments
to a voluntary "non-binding aim" to reduce atmospheric concentrations
of greenhouse gases with the goal of "preventing dangerous anthropogenic
interference with Earth's climate system." These actions were aimed primarily
at industrialized countries, with the intention of stabilizing their emissions
of greenhouse gases (GHS) at 1990 levels by the year 2000; and other
responsibilities would be incumbent upon all UNFCCC parties. The parties
agreed in general that 192 countries as members and 4 as observers would
recognize "common but differentiated responsibilities".
9

For reference of this section materials of http://www.ipcc.ch/ipccreports were informative.
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The IPCC Second Assessment Report of 1995 provided key input for the
negotiations of the Kyoto Protocol in 1997 and the Third Assessment Report of
2001 as well as Special and Methodology Reports provided further information
relevant for the development of the UNFCCC and the Kyoto Protocol. The
Kyoto protocol, adopted in 1997 and entered into force in February 2005, sets
quantitative objectives of reducing emissions of greenhouse gases (-5.2% in
average between 2008 and 2012, compared to 1990). The IPCC continues to be
a major source of information for the negotiations under the UNFCCC.
The IPCC prepares at regular intervals comprehensive Assessment Reports
of scientific, technical and socio-economic information relevant for the
understanding of human induced climate change, potential impacts of climate
change and options for mitigation and adaptation. Four Assessment Reports
have been completed in 1990, 1995, 2001 and 2007. The Fourth Assessment
Report "Climate Change 2007" is composed of 4 volumes and various
contributions.

5. Operational Engagement and Partnership
Partnership of stakeholders and major groups contains two aspects: issues
and networking. Drawing on the operational and grassroots experience of
NGOs to enhance the scope and effectiveness of UN projects and programs,
the annual CSD meetings in New York have provided innovative spaces for the
participation of non-governmental actors, with the overall purpose of allowing
major groups to continue to infuse the CSD with new ideas and information and
present challenges that enrich the inter-governmental debate in the Commission's
decision-making processes.
Major groups participate in interactive dialogues, develop coordinated
statements through thematic caucus groups, and lobby for particular initiatives
that they feel should be supported. For effective and efficient involvement with
multi-stakeholders, government people visit caucus for new issues and concerns,
innovation and experimentation, provision of fresh knowledge and information.
Diverse background and grassroots experience of major group leaders should be
valued from policymakers with rather different background.
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5.1 Type 1 and Type 2 Partnership
During the preparatory process of WSSD, new way of engaging Civil society
for implementation of Agenda 21. After UNCED most of policy making and
implementation process had been negotiated for strategy and implementation
at intergovernmental negotiation committees previously. However, partnership
between government and major groups was recognized for implementation
of Agenda 21 only by registering to CSD. This is called Type 2 partnership
which can mobilize link between the government and civil sectors without
being attached to the intergovernmental negotiating committee. By June, 2003
registered Type 2 partnerships to implement JPOI were 232 cases. They are
9 cases changing unsustainable patterns of consumption and production: 93
cases of protecting and managing the natural resources base of economic and
social development, 15 cases of Health and sustainable development: 4 cases
of sustainable tourism: 17 cases of Sustainable development in Small Island
Developing States: 25 cases of Sustainable development for Africa; 54 cases of
Measure of Implementation: 15 cases of urbanization and local government

5.2 Multi-Stakeholder Dialogue (MSD)
MSD is the official window to participate and intervene at the
intergovernmental reporting or negotiating sessions. During the preparatory
meetings of WSSD, major groups were able to participate at most of regional
meetings and thematic meetings. Value of Type 2 partnership was highlighted
by leaders of major groups asking active participation of government delegates in
Type 2 partnership in the future. Major group's suggestion to 10 percent increase
of usage of alternative energy by 2015 seems to be responded a bit positively at
the middle point of preparatory process. However, as the preparatory meetings
were near to August WSSD inter-government session vagued the number by
adding toward the direction of using more alternative energy in the future.
Government delegates were always concernig the national profit.
Stakeholder Forum for a Sustainable Future is an international multistakeholder organisation working on sustainable development; supporting the
increased involvement of stakeholders in international and national governance
processes. The organisation played a key role in the preparations for and followup to the World Summit on Sustainable Development. It is the lead organisation
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in the development and facilitating of multi-stakeholder processes for sustainable
development. By facilitating multi-stakeholder dialogues on key Sustainable
Development policy issues and developing processes to encourage the transition
from multi-stakeholder dialogue to implementation, Stakeholders can enhance
linkages and networks between different stakeholder groups working at local,
national, regional and international levels. Stakeholders Forum also convenes
meetings between and amongst stakeholders and governments in support of
the international sustainable development process. In its Stakeholder Forum:
Climate Change Statement, their role has been well shown. Stakeholder Forum
will integrate consideration of climate change and global warming factors into
the discussions, roundtables, conferences and other activities as a major influence
on its thinking and recommendations to the United Nations, Governments and
others and endeavours to work together with others on these issues.

6. Climate Change as Security Challenge
Climate change is fundamentally a natural phenomenon: extreme weather
events, flooding, storms, drought, desertification, increases in sea temperatures,
heat and cold waves, the melting of glaciers and permafrost, change of sea
level, abrupt changes of sea currents, etc. Natural and ecological catastrophe
directly affects daily life of people. Usually the poor and the weak get damaged
more seriously than ordinary middle class people, who are equipped to be
better sheltered. Climate change is no longer a natural, ecological, but a social,
economic phenomenon. Climate change even broadened gap between the poor
and the rich hindering social and economic justice. Being natural, economic and
social it may be the most critical factor of climate change is a matter of survival.
In small island states in the Pacific climate change is a matter of sovereignty as
their lands shrinks due to heightened sea level year by year. Tuvalu in the Pacific
actually lost some of their land, and their population have to move to New
Zealand gradually. As resources and safe places became scarcer, conflict will
be increased for global collective security. On 17 April 2007, the UN Security
Council put climate change as an important human security challenge in their
agenda for the first time in history
UN Secretary-General Ban Ki-moon put forward climate change and the
global food crisis as two of today's most pressing challenges to tackle. Bio70

Civil Engagement in Climate Change Process

energy as an alternative energy for fossil fuels and food scarcity due to natural
catastrophe contributed to global food crisis with high-priced grain. As most of
UN organizations UNEP also echoes SG Ban Ki Moon by putting climate change
as the first item of 6 thematic priorities. To tackle climate change UNEP leads to
prepare national papers on climate change with a long term of 50 - 70 years with
consultation of civil society. These papers will identify areas for intervention
on mitigation and adaptation. For Southern countries, technology transfer and
finance are two imminent matters to adapt the situation of climate change.
Adaptation to climate change in certain areas like Small Island Developing
States of the Pacific is always a part of daily life. Some developing countries need
to find a way to have skills and technology to fight for their shrinking lands and
floods or famines. Financial aid from developed countries could be used for their
food and shelters. Overall mitigation strategy should be activated everywhere in
the world: local, national, and regional levels. We, living on earth today, should
be well aware of the fact that even we reach zero emission of carbon dioxide
today, human as well as other creatures should suffer of long adaptation process
of climate change, which has been already accumulated by emission of fossil
fuels. Tuvalu people had to emigrate to New Zealand for their new home, even
though they have lived by a component of nature itself. They lost their land, and
their country.

7. Climate Change as Challenge for Civil Society
Climate change is upon us and this apocalyptic problem is here to stay. But
it is still in our power to control this problem. Realization and understanding of
how serious the problem will become to us might be a good starting point. IPCC
warned in their 4th report (2007) that climate change has started to manifest with
results that are multifaceted and will be dramatic unless immediate mitigating
actions are taken. Human being as causer and victim of climate change, human
society should be determined to carry out the mitigation and adaptation strategy
to climate change in individual as well as institutional level.
UNEP highlights resources and initiatives that promote low carbon
economies and life-styles, such as improved energy efficiency, alternative energy
sources, forest conservation and eco-friendly consumption. On Environmental
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Day, 5 June, 2008 UNEP even proposed 12 items of Kick the Habit to change
our life style by declaring Kick the Habit. "We are all a part of climate change.
We all should be" Kick the habit: the greening of the global lifestyle leading to
low carbon lifestyle, moving towards carbon neutrality.10 Kick the habit leads
us starting a commitment to understand climate change and move to action for
mitigation activities, and disseminate climate change.11
Changing daily life-style in order to tackle climate change is essential for
citizens of the 21st century. Resource efficiency as well as energy efficiency for
production and consumption should be well based in policy-making process as
well as our daily life. However, implementation in institutional level also impacts
to people's life. Good indicators and strategic directions for climate change will
influence people, in which the institution reaches.
Some of Korean cases are well developed. In 2000 Presidential Commission
on SD (PCSD) were organized by ordinance of the then President Kim in
adapting process of global trend of UN sustainable development. National
strategy of Sustainable Development was made and local agendas also
initiated under the leadership of PCSD, and legal installation even processed to
promulgate Basic Law on SD in August 2007 and finally activated in Feb. 2008.
Local agenda 21 has been completed in 214 places out of 246 local governments,
which is 87% of all municipal governments of Korea. According to the Basic
Law on Sustainable development, local governments should establish Local
Committee of Sustainable Development (LCSD) in 16 metropolitan areas to
abide by adaptation and mitigation of climate change.
Another policy in institutional level is Seoul Agenda 21 and Green
Committee. Seoul Metropolitan Government boasts its Green Committee
which is consisted of multi-stakeholders in three subcommittees: Sustainable

10
11

Indian leaders revised the title, "Kick the Habit" into positive connotation as "Pick Right".
12 steps are: 1. Make a commitment/ 2. Assess where you stand/ 3. Decide and plan where
you want to go/ 4. De-carbon your life/ 5. Get energy efficient/ 6. Switch to low carbon
energy/ 7. Invest in offsets and cleaner alternatives/ 8. Get efficient/ 9. Offer or buy low carbon
products and services/ 10. Buy green, sell green/ 11. Team up – work with non-governmental
organisations, cities or governments to identify and implement best practice solutions to
reduce emissions/ 12. Talk.
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Development, Industries and Civil society, and Agenda 21 Implement Committee.
Green committee is chaired by the partnership of government, private sector
and NGO, that is, the mayor, President of Chamber of Commerce and NGO
representative. Their activities are centered on Clean water and blue sky, livable
Seoul (environmental management)/ along with citizens ecological city, Seoul
(urban planning)/ Sustainable consumption, safe place, Seoul (Consumption)/
Pedestrian's street, mass transportation centered city, Seoul (transportation)/
Citizens and corporations for economic affluence (industries)/ Full of sound
pattern of life in dynamic and healthy Seoul (health). In each section citizens
action plan group are organized to pursue their vision of making Seoul as a
livable city.

8. Civil society as Educator for Climate Change
Civil Society Organizations engage in training and education service for
people on climate change as an informal education centers. By participating
actual and practical facets of energy, production and consumption classes,
citizens understand and realize that their daily life is directly linked the climate
change. It will be a good lesson to learn about global dimension of local issues
and about a meaning of global citizenship in this century. Civil gathering at
CSOs will probably develop networking and capacity building and public
awareness raising.
Informal civil society engagement in ESD is fitting well with DESD (Decade of
education for Sustainable Development, 2005 - 2014), declared by UN. DESD is
to reach sustainability in future society has been emphasized by various programs
of different international agencies including UNESCO, which was designated as
the main UN agency dealing with DESD due to being an agency of education
and culture along with UNEP. ESD is a basic paradigm shift from competition
oriented education into cooperation and holistic and value education, from
fracture into systematic and relation oriented education.
UN University, to implement DESD, adopted Regional Center of Experts
(RCE) as integrating institution for education of sustainable development (ESD).
Partnership among various levels of formal educational institutions (schools and
universities) is promoted to active exchange knowledge and to adopt strategic
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tools for ESD. University develops partnership with high school and primary
schools in local areas for the purpose of having sustainable development in
their curriculum and social activities. Link of formal educational centers with
informal educational centers of CSOs in various issues, and with unformal
centers of museum, science centers, youth centers can be also effective and
practical way of implementing ESD and climate change.
There are 55 Global RCEs in which 22 are located in Asia-pacific. A small
town of 130,000 people in southern coast of Korea, Since Tong Yeong started
UNU RCE in 2006, Tong Yeong RCE promoted partnership among diverse
educational centers of formal, informal as well as unformal organizations.
Partnership among most of Tong Yeong NGOs and civil society organizations
gathered altogether to make Tong Yeong under the flag of RCE.
Especially, partnership of the Tong Yeong Municipal Government and close
communication and participation of higher education center, Yonsei University
in Seoul and College of Marine Sciences at the Gyeongsang National University
at Tong Yeong, could agree and establish the strategic plan of Tong Yeong RCE.
Even legal support of having Tong Yeong municipal Law on RCE management,
which was promulgated and activated in 2006, Tong RCE engage in climate
change as one of the leading agenda in their activities.

9. Asia-Pacific Knowledge Center
Asia-Pacific locates two-thirds of world population, the majority of whom
live on less than a dollar a day. The growing population that will soon reach
4 billions is expected to use more resources to achieve economic growth. The
region accounts for over 36% of the global economy (GDP) and has the
challenges of estimated 70% of the global poor. Geographically it ranges from
the fragile Small Island Developing States of the Pacific to the populous and vast
coastal and deltaic plains of South and Southeast Asia and the mountainous,
landlocked countries of Central Asia. Almost 40% of the population lives in the
cities.
High density of people and high poverty level in Asia-pacific bring immense
emerging environmental issues like the Atmospheric Brown Clouds (ABC),
Glacier Melting and Glacial Lake Outburst Floods (GLOF) and Dust and
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Sandstorms, desertification, deforestation, various natural disasters, etc.
More often than not this economic development will occur at a cost to the
environment.
Intergovernmental organizations usually divide the world into regions, for
example, UN divides world into six regions. A-P regional partnership will bring
for better understanding of local, national issues and networking and organizing
various organizations and institutions. Asia-pacific regional caucuses can
facilitate regional issues to be known to global level as well as national level for
field implementation. Regular regional caucus can gather in on-line and off-line
meeting dealing climate change related issues: disaster, trans-boundary issues,
renewable energy etc.
International environmental governance in ESCAP, RCE, ROAP (UNEP),
IPCC have been well established.
Asia-Pacific Region needs Knowledge Center for climate change as well as
sustainable development. To mitigate and adapt to climate change, specific
ecological, economic and social situation should be researched in Asia-Pacific
zone. To facilitate transition to low carbon society is improve energy efficiency
promoting renewable energy and clean energy technology. Technology
development and technology transfer to confront climate change for renewable
energy can be efficient way to co-exist in this region of A-P.
Experts should research to develop A-P Action Plan which will portray the
socio-cultural background of our area. In climate change finance is also one of
the imminent issues for both developed and developing countries. Collective
fund raising strategy for programs and urgent adaptation should be developed
and together for common survival of Asia-Pacific region eventually
At the same time each nation should realize that the efficient and effective
way to deal with climate change is cooperation in region. It is necessary to
understand the global dimensions of regional issues and the regional dimensions
of global issues.
Asia-Pacific knowledge center can be a platform for networking among
leaders of multi-stakeholders for future cooperation of find out legitimate way to
put forward in effective way. A-P knowledge center will be an apt platform for
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capacity building for carbon neutrality: financing, policy-making, implementing
action plans, building a partnership, etc.
Eventually, web-linked Asia-Pacific knowledge center will contribute for
efficient channel to decision-makers as well as implementers in each local,
national areas

10. Closing: Common but Differentiated Responsibility: Healthy Partnership
After all, Climate change is for everybody. Every single member of each
nation, region, and global level should be imposed common responsibility.
However, based on economic, social, and cultural status and historic background,
ethnic and national background, complicated relationship between nations will
be considered as diverse setting for climate change. 'Common but differentiated
responsibility' is a compassionate enough to understand and current situation of
different economic and social, political setting of each nations and regions. It is
a healthy partnership. The concept of common and differentiated responsibility
brought up in obligations and commitments as enunciated in principle 7 of
the Rio Declaration on Environment and Development: States shall cooperate
in a spirit of global partnership to conserve, protect and restore the health
and integrity of the Earth's ecosystem. In view of the different contributions
to global environmental degradation, States have common but differentiated
responsibilities.
This common but differentiated responsibility was reaffirmed in the preamble
of the draft negotiating document in this policy session of CSD 15. Under this
global recognition and demand, we, residents of Asia Pacific, should realize
the fact and climate change can be tackled by engaging ourselves to fulfill our
common but differentiated responsibility. We are all a part of, in the middle of
climate change.
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Annex I
Two most updated documents of Civil society on climate change are in Annexes.
Recommendations of Civil society for Climate Change for the 10th GCSF, Nairobi.
The International Environment Governance (IEG)/ Regional forum for Civil society and
Regional Consultative Meeting (RCM) for Asia and the Pacific, 27-30 November 2008,
Sydney, Australia.
Recommendations for Climate Change
1. Devising and supporting the effective implementation of green house gases (GHGs)
emission mitigation strategies remains to be of utmost importance.
2. Making available adequate funds and technology for mitigation and adaptation in the
context of climate change.
3. Reinforcing an integrated approach to promote climate change actions with co-benefit of
poverty elimination and community empowerment.
4. Giving special attention to the poor, marginalized communities and small islands
countries that are particularly vulnerable to climate change impacts.
5. Enhancing support to capacity building to enable Asian stakeholders to utilize CDM and
related market mechanisms for promoting investment and technology transfer aimed at
improving energy efficiency and promoting renewable energy taking into climate justice.
6. Assisting governments and CSOs in devising and operating a global mechanism
effective in reducing global GHG emissions in the post-2012 period.
7. Promoting information disclosure and access to information in order for CSOs to play a
more proactive role in tackling climate change.
8. Supporting initiatives to develop and expand networks of information management
systems and knowledge hubs on good practice to tackle climate change in the region.
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Annex II
Recommendations by Education Caucus at The COP-14 in Poznan, Poland, 1–12
December, 2008.
United Nations Framework Convention on Climate Change (UNFCCC)
Securing Copenhagen, November 30 – December 11, 2009
Climate for a Well-Prepared Society
The 1977 Intergovernmental Conference on Environmental Education was an
Executive Directive from the 1972 Stockholm Conference on the Human Environment,
as well as integral to the 1992 UNCED outcomes. It is apparent to the international
community and the Education Caucus of the United Nations Commission on Sustainable
Development that there is a need to focus on climate in terms of a well-prepared society;
A commitment that engages people in sustainability as a major part of the policy agenda
on adaptation and mitigating the impacts of climate change. There is a shared concern
within the context of regional and national climate change strategies to achieve effective
integration, cooperation and coordination to act with a unity of purpose.
Learning societies and learning organisations lie at the heart of strategically addressing
these global responsibilities linked to local realities. Therefore these realities post-2012
climate regime require strong commitments to the following:
RECOMMENDED ACTIONS
We call upon the United Nations climate community and government delegates to
undertake the following as top priorities:
1. Move the human dimensions' agenda for building a well-prepared society to the centrestage of the post-2012 long-term commitments for mitigating and adapting to climate
impacts.
2. M ainstream Environmental Education into integrated policy approaches,
ecoeffectiveness programs of action, and climate change national and international
cooperative activities. (Agenda 21, JPOI)
3. Prepare and adopt a clear strategy, together with a linked action-plan to implement the
above. These should incorporate well-defined time frames, together with mechanisms
for reporting and evaluating progress made, and future needs.
4. Include funding mechanisms to finance and facilitate the building of human capital
necessary for effective prevention and impact reduction response over the long term.
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Environmental Dispute:
A Real Opportunity
Gloria Kuang-Jung Hsu, Ph.D.
Professor 1, 2
Department of Atmospheric Sciences at National Taiwan University

In the past few years, prices of many natural resources suddenly skyrocketed.
They are the signs of supplies being gradually lagging behind their respective
demands, one after another. Not only human population increase contributes,
but also their ever-increasing demand affects. Some people start worry whether
those natural resources will soon run dry before our eyes. But some differ on
these. But one thing is for sure, the supply-demand imbalances have aroused
tremendous anxiety among the world. Similar anxieties were felt four decades
ago, such as "the Tragedy of the Commons3". Luckily, the threat was largely
defused through both the human ingenuity and our willingness to cooperate for
greater mutual benefits. However, comparing with all the previous 'threats',
human induced climate change poses a much greater challenge, and may even
threaten the very existence of human race.
In the followings, I will start with discussion on the necessity of international
cooperation to confront the global environmental challenge. The dual
challenges, associated with climate change, the climate change and availability of
conventional fuel, will be examined. Next will be a brief description of current
Taiwan's situation, in order to understand where Taiwan stands within the
global context. Only a few options available for Taiwan, but nuclear will not be
a viable one. Not only many unresolved problems, safety, weapon proliferation,
and waste management, but also there are not enough uranium resources even to
supply current nuclear reactors.
1

Professor, Department of Atmospheric Sciences, National Taiwan University; also associate
with Taiwan Environment Protection Union. E-mail: kjhsu@ntu.edu.tw.
2
presented at 23rd Pacific Economic Community Seminar, Taipei, Taiwan, October 7, 2008.
3
Hardin, Garret (1968) the Tragedy of the Commons, Science, 162, 1243.
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1. Needs for An Effective Environmental Treaty to Prevent Prisoner's Dilemma
The Tragedy of the Commons states that the commons are available to all
herdsmen. With population, cattle increase, and better health care, regeneration
capacity of the commons diminishes as more and more cattle fed on it, had
everyone assumed to pursue his own largest gain. Eventually the commons
collapse, and all herdsmen lose. Even though many herdsmen clearly aware of
the damages done by their excessive acts. The fate is inevitable.
Although Hardin's Tragedy of the Commons initially intended to discuss
the population issue, it nevertheless was about the limitation of finite resources,
the underlain impossibility of satisfying all, etc. It foresees widespread famine,
hunger, war, and eventually ruin to all. There are abundant incidences analogue
to Hardin's description throughout human history, such as population change
on Easter Island in the south Pacific and environment disaster at the Aral Sea in
central Asia.
What are the rationales behind people's mind when their decision leads
their own disastrous end? Is it true that "complete freedom leads to tragedy"4?
Does limiting individual's freedom to rob banks carry similar weight as limiting
individual's freedom to pollute air, freedom to exhaust fish stock, or freedom
to dump hazardous waste? Not everyone face the choice between live or die.
Most people have choices: making more gain to explore the environment further,
or sacrifice temporarily to let environment sustain. If there are no collateral
agreement existing to manage environmental, one does not know how others
will behave. Therefore, he is left to find his own 'better' choice – to make more
gain. Even though one knows that everyone's 'better' choice leads to the worst
outcome. It is the Prisoners' Dilemma.
In real world, not everyone tries to pursue his/her own largest gain. People
return lost wallet, plant trees, donate time or money to charity, and do volunteer
work, etc. without expecting rewards. However, such kind behavior does not
provide enough public goods satisfying real demand. Furthermore, there are
plenty of free riders waiting to take advantages; good intentions yield little to
4

Hardin, Garret, 1998 "Extensions of 'The Tragedy of the Commons'", Science, Vol. 280,
pp.682-683.
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alter the outcome. Therefore, collaboration to form an effective environmental
treaty among all interest parties is needed to break such dilemma.

2. Challenges of Climate Change & Availability of Conventional Fuel
Usually, discussions on environmental issue are hold only within limited
circles: the activists, agencies in charge, and possible 'guilty' parties. Climate
change issue has its distinct characteristics. Problems are mainly caused by the
long time, huge commercial energy use to support economies of modern society.
In order to resolve the climate change problem, one has to go back to its origin:
our energy policy. In addition to the climate change problem, there are also
growing concerns on how long the conventional energy supply can last.

2.1 Puzzles over Conventional Energy Resources Supply
The World Energy Council (WEC) periodically publishes world resources
estimates, mainly based on national reports. Table 1 listed the quantities of
proven reserves by WEC, and the world consumption rates provided by BP
statistics at 2006. The simple reserves-to-consumption ratios provide the idea
of how long these energy resources can last at current consumption rate. These
numbers look quite assuring that coal will last for many generations after the
rest are long gone. It is the rationale behind the recent highly publicized moves
pushing the carbon capture and storage (CCS) technology in recent years. Latest
news turns out to be pessimistic: expensive with outcome uncertain5. US DOE
withdrew its support on the FutureGen project January 2008 due to huge cost
overrun, from $830m to $1.8 billion6.
US, Russia, China, India, Australia and South Africa possess more than 85%
of global coal reserve. Most of the coal productions are for domestic use, export
only accounts for about 16% of global production.7 If coal would become the
backbone of future energy supply, global production of coal has to increase
substantially over time. In addition, all associated infrastructures need change to
accommodate much higher volume.
5

The Economist, 2008 "Dig deep", June 19th.
The Economist, 2008 "Up in Smoke", Jan 31st.
7
EIA. (2007). International energy outlook. (Chapter 5). US: EIA.
6
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Table 1 Data on global consumptions and proven reserves of conventional energy sources
Resource

Consumption (2006)a

Proven Reserve b

Availability (yrs)

3.9
2.85
6.2
0.078

145
147
1,000
3.2

37
50
160
40

Oil (Gtons)
Natural Gas (Tm3)
Coal (Gtons)
Uranium (Mtons)

Note: a: BP, 20078; b: WEC, 20009.

However, there are growing concerns over the reliability of those proven
reserve numbers10. Table 2 lists the proven reserve quantities and rate of
production at both 1999 and 2006 11. Some countries have the exact the
same numbers, along with sizable productions. German suddenly dropped its
reserve quantity by 90%, and the United Kingdom has similar situation, but
less dramatically. These inconsistencies in the reported information make one
wonder whether those quantities do extractable. Similar suspicions can also
apply to oil and uranium reserves. Therefore, the first important question is:
how long the current conventional energy supplies can last.

2.2 Climate Change
Our urgent needs to find new energy policies are not due to the possible
depletions of fossil fuels and uranium supplies; they are triggered by the grim
prospects of human-induced climate change. Scientific observations clearly show a
more and more rapid temperature increase12, and an ever- increasing sea level, see
Figure 1. Ice cores from the Antarctic provide geological information during the
last 400,000 years13. It clearly shows the CO2 concentration differences between
ice age and pre-industrial era are about 80ppm, and the corresponding temperature
differences are 5 to 6 degree centigrade. Current CO2 concentration is about
8

BP (2007). BP statistics 2007. Retrieved form http://www.bp.com/
WEC (2000). World energy assessment. London, World Energy Council.
10
Zittel, W. (2007). Presented at "Energy Security in the Carbon Constraint World", December
10th, side event of 13th Conference of the Parties, United Nation Framework Convention on
Climate Change, Bali, Indonesia.
11
BP (2007). BP statistics 2007. Retrieved form http://www.bp.com/
12
IPCC 4th Assessment Report on Climate Change (2007).
13
Kotlyakov, Lorius, Palais, and Raynaud, 2001, "Introduction to special section: Vostok."
Journal of Geophysical Research Vol 106, pp.31, 833-31, 835.
9
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Table 2 Coal proven reserves and rates of production at different regions at 1999 and 2006
Coal (Million tones)
Reserve 1999
USA
246,643
Canada
8,623
Total North America
256,477
Brazil
11,950
Colombia
6,749
Total S. & Cent. America
21,574
Germany
67,000
Poland
14,309
Romania
3,611
Ukraine
34,356
United Kingdom
1,500
Kazakhstan
34,000
Russian Federation
157,010
Total Europe & former USSR 352,210
South Africa
55,333
Total Africa & Middle East
61,605
Australia
90,400
China
114,500
India
74,733
Indonessia
5,220
Total Asia Pacific
292,345
TOTAL WORLD
984,211

Reserve 2006
246,643
6,578
254,432
10,113
6,611
19,893
6,739
14,000
494
34,153
220
31,279
157,010
287,095
48,750
50,755
78,500
114,500
92,445
4,968
296,889
909,064

Production 1999
580.5
39.3
624.5
3.1
23.6
31.5
59.6
73.1
4.3
42.3
22.8
29.9
112.6
440.3
116.7
122.9
149.8
512.1
144.1
40.1
884.3
2,103.5

Production 2006
1,053.6
62.9
1,127.7
6.3
65.6
80.7
197.2
96.3
156.1
18.4
63.4
80.5
18.6
1,212.4
256.9
262.7
373.8
2,380.0
447.3
195.0
3,511.7
6,195.1

Source: BP, 2007

Figure 1 Global mean temperature increase from 1850 till 2005 (IPCC, 2007)
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385ppm and still rises. If we take all greenhouse gases (GHGs) in to consideration,
total GHG concentrations already more than 420ppm CO2e. How much
temperature increase and sea level rise will be if we keep on business- as- usual?
Climate change not only will cause extensive habitat losses for polar bears
and many other species, the increasing temperature seems intensifies storms
and their frequencies. Data collected over the past four decades by Munich Reinsurance company indicates a significant increase in damages resulted from
natural disasters14, see Figure 2.

Figure 2 Global damages from natural disasters (1950~2005) (Raust, E. 2006)

Conspiracy theories about climate change issues were abundant at the first
few years following the establishment of United Nation Framework Convention
on Climate Change (UNFCCC) in 1992 at the Earth Summit in Rio de Janeiro.
Leaders of industrialized countries pledged to have their greenhouse gases
emissions return to their 1990 levels by 2000. The goal was found impossible
to meet at the First Conference of the Parties, UNFCCC in 1995. A binding
agreement was reached on December 1997 at the COP-3 in Kyoto Japan to
regulate emissions of CO2, CH4, N2O, SF6, HFCs, and PFCs in Annex – I countries
between 2008 and 2012 to be 5.2% less than those in 1990. Kyoto Protocol
entered into force on February 2005, after more than seven years of negotiation.
14

Raust, E. 2006, "Climate Change – Potential impacts on the insurance industry," Climate
Change Seminar, Credit Swisse, June 19, London.
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Why did the Kyoto Protocol take seven years to start? It is due to the inherent
difficulties in environmental disputes. Those who benefit from selling products
with externalities often are not recipients, or victims, of externalities. The former
have little incentive to limit their pollutant release, unless being required to do
so. Some manmade pollutants last for tens and hundreds of centuries, while the
future generations receive no benefits, have no choice but to bear the costs of
safeguarding. Even though we set the equity issue aside, we still confront with
tremendous amount of uncertainties, both in science and in economy.
Climate is a long-term averages of weather phenomena. No two days
have exactly the same weather pattern, since there are too many parameters
involved. Most people would agree that it will be warmer if the current GHGs
emission trends continue. However, exactly how much percentage changes are
anthropogenic still very difficult to answer. Uncertainties also exist in the speed
and extend of changes, how much change in precipitations, storms occurrence
and their strength, a particular area will be drier or has frequent drought, and
those associate impacts on human society. Since we are not sure how fast the
climate change will be, it is difficult to decide whether we should making changes
now or we can wait for a more effective innovation to solve climate change
problem more efficiently. Besides, climate change is a global problem and the
reductions of GHG emissions generate global benefits. One's reduction efforts
will benefit all, even though the rest do nothing. Many (countries) would be
happy to be the free riders, and accuse others fail to fulfill their responsibilities.
The publication of the Stern Review changed such attitude. Stern Review:
The Economics of Climate Change, uses a language easier to be comprehended
by many decision makers. It concluded:
There is still time to avoid the worst impacts of climate change, if we take strong
action now.
● No action will lead us losing 5 to 20% of global GDP each year, now and
forever.
● The costs of action to avoid the worst impacts of climate change – can be
limited to around 1% of global GDP each year.
● If no action taken, the concentration of GHGs could reach double its preindustrial level as early as 2035, virtually committing us to a global average
temperature rise of over 2˚C. In the longer term, there would be more than a
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●

50% chance that the temperature rise would exceed 5˚C.
It would already be very difficult and costly to aim to stabilize at 450ppm CO2e.
If we delay, the opportunity to stabilize at 500-550ppm CO2e may slip away.

Commitments, mechanisms and credits in the Kyoto Protocol are all end
at 2012. For continuing our collateral efforts, global reductions after 2012
have to be re-negotiated. Post- 2012 options include more commitments from
Annex I countries, adding some non-Annex I on the binding list, and voluntarily
participation by several most populous non-Annex I countries. None of these
options met strong objections so far. In the mean time, European Union
maintains its 20% greenhouse gas emission reduction target by 2020, compared
to 1990 levels. It also requires 20% of energy derived from renewable sources.
In 2006, German announced her commitment of 40% reduction by 2020, with
no nuclear, and an 80% reduction by 2050. The United Kingdom is the first
country put reduction target into law, sets -26 to -32% target by 2020, and -60%
by 2050. The newly installed Energy and Climate Minister Edward Miliband15
went further, for an 80% reduction by 2050, for the costs of not fighting climate
change were greater. On October 28th, 2008 the British Parliament passed the
bill to require a 80% carbon dioxide emission reduction by 2050, comparing to
1990 level16.
Opponents to carbon emission reduction often suggest a dramatic economic
downturn resulting from sizable carbon reductions. The rhetoric does not stand
up to rigorous analyses. Modeling results from eight renowned research centers17
predict a 2 percent loss to 5% gain on gross world production, if we wish to
have GHGs concentration stabilized at 550ppm. In addition, clearly aware the
importance of secure energy supply to the society, Germany aims at to be the
leader of next industrial revolution when current energy resources run dry.

15

Reuter Environment News, October 17th, 2008. http://www.planetark.com/dailynewsstory.
cfm/newsid/50643/story.htm
16
Nature News, 2008 "Legally binding green target for UK", Nature, vol. 456, p.13.
17
Michael Grubb, Carlo Carraro and John Schellnhuber, 2006 "Technological Change for
Atmospheric Stabilization: Introductory Overview to the Innovation Modeling Comparison
Project", The Energy Journal.
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3. Acceleration of Environmental Treaty
Those above mentioned reduction targets are several times larger than that
set in the Kyoto Protocol, average of 5.2%. Reasons for such advancement are
manifolds. First, more and more scientific observations show that the pace and
extend of climate change become faster and larger than initially anticipated.
Second, there are growing public awareness on this issue. More people feel
the changes, especially when extreme weather hit. Those who heavily depend
on nature environment for their living are likely to be hurt most, but their
contributions to the current climate change problem are relative small. However,
they have to bear the costs of damages, with very limited means to mitigate
their loss. In the mean time, people begin notice those major polluters trying to
maintain their status quo. Finally, publication of the Stern Review adds weight to
settle some skepticism based on cost – benefit analyses of fighting climate change.
Even with current momentum, many still worry whether the current target
is enough to prevent catastrophic change. Since there are no experiences on
human-induced climate change, it is hard to predict the range and speed of
change. Current knowledge on possible climate change and projections about
future human development built on existing scientific, economic, and social
information that are far from complete. Therefore, the targets we discuss today
are suggested, based on "currently generally accepted" scientific information. If
new information suggests a faster, greater change, reduction targets and schedules
have to be altered accordingly.
The Montreal Protocol, the most successful international environment treaty,
did experience many amendments in the past. To prevent the destruction of
ozone layer, Montreal Protocol was established on September 1987, about two
years after the discovery of Antarctic Ozone Hole18. The initial Protocol target
only aimed at FIVE chlorofluorocarbons, and a 50% production reduction
relative to 1986 quantity. More scientific evidences gathered afterwards pushed
the London Amendment in 1990, covering 20 chemicals, and Copenhagen
Amendment in 1992. The Copenhagen Amendment increased the number of
controlled chemicals to 94, including all chlorofluorocarbons, Halons, carbon
18

Farman, J. C., Gardiner, B. G., and Shanklin, J. D. [1985] "Large loses of total ozone in
Antarctica reveal seasonal ClOx/NOx interaction." Nature 315 207-210.
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tetrachloride, methyl chloroform, etc. Most of controlled chemicals have to be
phase-out by 1996, see Table 3 for details.
Table 3 Progress of Montreal Protocol19
Montreal Protocol of 1987
Timetable
Reductions from 1986 production levels
20% by 1995
50% by 2000
London Amendments of 1990
Chemicals
Timetable
CFC-11,12,113,114,115
Accelerate 100% reductions to 1996
CFC-13,111,112,211,212,213,214,215,216,
Reductions from 1989 production levels
217
20% by 1993
85% by 1997
100% by 2000
Halons 1211,1301,2402
Reductions from 1986 production levels
Freeze at 1986 level in 1992
50% by 1995
100% by 2000
Carbon tetrachloride
Reductions from 1989 production levels
85% by 1995
100% by 2000
Methyl chloroform
Reductions form 1989 production levels
30% by 1995
70% by 2000
100% by 2005
Copenhagen Amendments of 1992
Chemicals
Timetable
CFCs, carbon tetrachloride, methyl chloroform
Accelerate 100% phase-out to 1996
Halons
Accelerate 100% phase-out to 1994
HCFCsb
Initial cap in 1996
35% reduction by 2004
100% by 2030
Methyl bromide
initial cap in 1995; further action to follow
Chemicals
CFC-11,12,113,114,115

a

b

 his schedule represents the global objectives for eliminating the production of most artificial chlorocarbons. Individual
T
countries have established timetables that may accelerate the phase-out.
The hydrochlorofluorocarbons are considered to be temporary, or bridging, compounds replacing CFCs until safer
chemicals are developed.

Source: World Meteorological Organization, 1992.

Hence, it is within reasonable doubt that future climate change negotiations
may accelerate, in case more evidences indicating the climate change more sever
than previously acknowledged. The problems Taiwan face are not only whether
we are ready for the current global trend of reduction, we also have to realize
the possibility of deeper reduction in the future. Taiwan's current situation is
especially worrisome --- we are already far behind the current trend, we can
hardly cope with the possible acceleration.
19

Turco, Richard P. 1997, Earth under Siege: from Air Pollution to Global Change, Oxford
University Press. Table 13.2
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4. Taiwan's Current Problems
Over the past five decades, per capita income of Taiwan grew from 200USD
to about 13,000USD, became one of the "four Asian Tigers". Despite over
99%, at 2007, reliance on foreign energy resources, Taiwan has not experienced
energy supply shortages, except during short period of the oil crises. Cost and
availability of energy are hardly concerns of government policy. With both
challenges of climate change and increasingly unstable conventional energy
supply, the old energy policy looks unfit for the future. Not only the global
trends press every nation for change, Taiwan also has to overcome many her
own problems resulting from long time negligence.

4.1 Too Much Emission Already
Table 4 listed the world CO 2 emissions changes from fossil fuels
consumptions between 1990 and 2003 at different regions. There is a 20.5%
increase comparing to that of global 1990 emission. Percentage contributions
from Annex I countries decrease from 68.6% to 56.3% at 2003, with small
increase in absolute quantity. The largest increase occurs in Asia and Middle
East, ranges from 64 to 100%. Current emission from Taiwan is comparable
to those of Annex I countries, but its rate of increase is six times that of OECD
average over the past 13 years, and already ranks 8th in terms of absolute
quantity20 increase.
Figure 3 presents the per capita CO2 emission and their percentage changes
from 1990 to 2003. Global average increases slightly from 3.95 tons at 1990 to
3.99 tons at 2003. Per capita CO2 emission for Annex I countries drops from
11.5 tons to 11.3 tons within 13 years. It is mainly due to huge decreases in
the Economies in Transition. Per capita emissions from Non-Annex I countries
increase from 1.6 to 2.0 tons in the same period. Asian countries have the largest
increase, from 0.8 tons to 1.18 tons. Per capita emissions in Taiwan raised from
5.64 tons at 1990 to 10.9 tons at 2003, which is more than half that of the
Annex I countries.

20

IEA. (2005). CO2 emissions from fuel combustion, 1971-2003. OECD Publication.

89

Session II: Climate Chang and the Role of Civil Society

Table 4 Global Changes in CO2 emissions from fossil fuels consumptions between 1990 and
2003 at different regions
ANNEX I
OECD
EITs
Non-Annex I
Africa
Middle East
Non-OECD Europe
Latin American
Asia (excl. China)
China
Taiwan
Marine Bunker
Int'l Aviation
WORLD TOTAL

1990
13,575.6
9,947.1
3,627.9
6,510.7
547.2
601.4
113.9
894.8
1,505.5
2,289.0
124
363.8
285.5
20,735.6

2003
14,066.1
11,464.5
2,601.6
10,099.4
762.7
1,107.4
87.1
1,224.0
2,790.8
3,759.9
256
459.0
358.7
24,983.2

03-90% of change
+3.6
15.3
-28.2
55.1
39.4
84.1
-23.5
36.8
85.4
64.3
106.4
26.2
25.6
20.5

Note: Unit Mton CO2; source: IEA, 2005.

Figure 3 Changes in per capita CO2 emissions from 1990 to 2003 at different regions (IEA
2005 and Hsu 200821)

21

Hsu, K.-J. 2008: A turning point for the new industrial revolution: from the dilemma of
conventional energy. Sci-Tech Policy Review No.3, pp.64-85 (Chinese).
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4.2 Excessive Industrial Consumption
Over the past forty years, industries constantly use around 60% total
energy in Taiwan22. It is far higher than the industrial shares, about 1/3, of
OECD countries. Based on Taiwan official statistics, energy intensive industries
consume about 1/3 of total energy, but contributed less than 7% GDP. Their
contributions even dropped to below 2.5% GDP at 2005. To make things
worse, past and current administrations are eagerly promoting more energy
intensive industry.
70
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Figure 4 Total energy consumptions and shares of different sectors between 1977 and 200623

Although one of the major conclusions set at the first National Energy Forum
1998 is "require industrial structure change", but no improvement happened, if
not getting worse. Taking only the 6th Petroleum Complex of Formosa Plastic
as an example, its Environmental Impact Assessment Report claims an annual
emission of 67.56 Mtons CO224, although CARMA report indicates it emitted
32.40 Mtons CO2 at 200625. One single complex already contributes 16 to 25%
total emission. There several projects in similar scale are underway. Those on
22

CEPD Statistics 2003. Commission on Economic Planning and Development (CEPD), Taiwan.
BOE, 2006: Energy Statistics 2006, Bureau of Energy, Ministry of Economic Affairs, Taiwan.
24
Formosa Plastic 2006, "Environmental Impact Assessment for the fourth expansion plan",
p.150, Chapter 3.
25
CARMA (www.carma.org), visited October 2008.
23
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the drawing board may add another 80% increase. Sooner or later, we all have
to face the hard question: who bear the responsibility of CO2 reduction, energy
intensive industry, whole industry, or individual citizen? So far, no feasible policy
solutions are been raised to address this difficult situation.

5. Nuclear Is Not An Option
At the end of 2007, there are 439 nuclear reactors operating globally, with
total installed capacity of 372 GW 26, an average age of 23 years. Only 31 out
of 191 United Nations member states use nuclear energy. Among them, USA,
France, Japan, Germany, Russia, and South Korea produce about 3/4 nuclear
electricity in the world 27.
Many nuclear proponents advocating nuclear energy is THE solution to
combat climate change. Even if we set the unresolved issues aside, such as
operating safety, adequate nuclear waste management, and possible weapon
proliferation, hard realities prevent the expansion of nuclear industry.
First, nuclear reactors take too long to build. As of October 2007, IAEA
listed 32 reactors under construction. Eleven of these 32 reactors have been on
the list for more than 20 years. If we take an average lifetime of 40 years into
consideration, a total of 338 reactors need to be replaced by 2030 in order to
maintain the current level of nuclear energy. The number suggest about 20 new
reactors per year starting this year, for the nuclear plant taking 8 to 10 years to
complete.
Second, nuclear energy is too expensive comparing with other forms of
electricity. October 2007, Moody's release a "Special Comment" on US nuclear
sector's expectations as "overly ambitious". Its estimate for new nuclear in the
US ranges from $5,000/kW to $6,000/kW. Recent estimate by Florida Power
and Light raised the number to $8,000/kW28, not to mention that nuclear

26

International Atomic Energy Agency (IAEA), Power Reactor Information System (PRIS), see
http://www.iaea.org/programmes/a2/index.html
27
Schneider, M. and A. Froggatt, 2007: World Nuclear Industry Status Report 2007,
Commissioned by the Greens-EFA Group in the European Parliament.
28
New York Times, Oct. 24, 2008 "Nuclear Power May Be in Early Stages of a Revival".
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industry is famous for cost overruns. The first European Pressurized Reactor
built by Areva in Olkiluoto, Finland started in 2005 was the first nuclear plant
in developed countries decades after the Chernobyl disaster. Initially project was
estimated to cost EUR 2.5 billion and finished in 4 years29. Current realistic total
cost will be about EUR 5 billion, and plant will be completed around 201230.
Most important of all, nuclear plants do emit CO2. Unlike claims by nuclear
proponents that nuclear energy is carbon dioxide free, extraction, enrichment,
and conversion of uranium, power plant construction, waste management, and
decommission need huge amount of fossil fuels. The world average uranium
ore are of 0.15%U. The estimated lifetime CO2 emission ranges from 90 to
140 gCO2/kWh31. At this level, nuclear emits about 40% of those from natural
gas-fired power plants. With higher grade of ore depleted, nuclear energy has
to use lower grade of uranium ore, which means more energy needed for fuel
preparations.

Figure 5 CO2 emission from nuclear reactor as percentage of that from a natural gas-fired
power plant, at various grades of uranium ore. (from van Leeuwen, 2006)
29

Finnish cabinet of ministers, January 2002 - decision-in principle on the construction of OL3.
http://www.tem.fi/files/13606/tvo1401.pdf
30
AFX News Limited, 28 Sep 2007: TVO says won't share nuclear reactor cost overruns with
Areva. http://www.forbes.com/markets/feeds/afx/2007/09/28/afx4165822.html.
31
van Leeuwen, J. W. S 2006 "Energy from Uranium", Oxford Research Group.
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Between 2000 and 2004, nuclear capacity increased by about 3,000MW
per year, mainly through upgrade of existing plants, and the trend decrease to
2,000MW per year afterwards. The number only account for about 1.5 - 2%
of global electricity capacity increase, 135,000MW per year. On the other hand,
global wind power capacity grow at a rate of 13,300MW per year between 2004
and 2006. Nuclear energy is too little to make any significant contribution.

6. Conclusion
Today many of us start feeling the threat of the largest ever challenges:
increase in population, energy demand, and climate change. There are measures
proven successful in alleviating the stress. It is possible to use much less energy
without compromising comfort. The building of Rock Mountain Institute was
constructed in 1982, using best knowledge then. Results include 90% saving in
heating and electricity, 50% saving in water. Costs of additional material were
payback in 10 month, and 20yr for the whole building.
Many of the efficient technologies exist, but only applied by the conscious
ones. Decision makers have to set up rules favorable to technology development,
innovation and deployment. Subsidies, tax incentives to energy intensive
industry should be gradually phase out. Regulations have to be tightened for
energy consumptions on new buildings and appliances. There should be more
public spending on building public transport, not on more road constructions.
It would be difficult to specify what the viable ways to reach sustainable
development are. However, if we agree upon and act according to the following
principles, the Earth may be able to provide human beings perpetually.
(1) Make efficient use of natural resources: not to exceed natural rate of regeneration;
(2) Use alternatives in replace of exhaustible resources
(3) Limit pollutant release: not to exceed natural assimilative capacity; its
concentration be kept below established critical level
(4) Avoid adverse irreversibility
We are now at a cross road of human development. Doing nothing not only
means deprive the young and all future generations resources our ancestor left
us, but also a gloomier future for us. It is time to act.
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1. Climate Change as a Critical Global Agenda
Climate change is no longer merely a scientific issue; it now poses a great
threat to the world economy as an imminent and present danger. Weatherrelated disasters including typhoons, floods and droughts have been causing
increasing damage, particularly in developing countries where infrastructure
is underdeveloped. If left unattended, this destructive global warming will not
slow down and will lead to changes in agricultural land suitability, which will be
an additional blow to the economies of developing countries heavily reliant on
agriculture. Furthermore, such economic headaches could give rise to political
and social instability and other serious problems. Consequently, there is an
urgent need to address this issue since belated action will increase the necessary
cost.
Given that CO2 accounts for approximately 80% of greenhouse gas (GHG)
emissions, climate change mitigation should be based on the promotion of
energy conservation and the shift to alternative sources of energy. This action
is also essential for addressing energy constraints, another major issue currently
confronting the global community. It should be noted that climate change and
energy constraints are effectively two sides of the same coin.

2. Reduction Led by the Private Sector
In recent years, China, India and other developing countries have
demonstrated remarkable economic growth, which has inevitably been
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accompanied by the rapid growth of energy consumption and CO2 emissions.
It is projected that the emissions generated by developing countries will exceed
those emitted by industrial countries within a few years from now.
The breakdown of emissions in various countries reveals that the following
four sectors - electric power, iron and steel, cement, and oil and petrochemicals
- make up a share of 50% or more in most of the countries. Since these sectors
have either already been privatized or are on the way to being privatized, we
should be aware that emission reduction efforts are being driven by the private
sector, even in developing countries.
There is also a considerable need to raise funds for energy efficiency
investments. Finance for energy efficiency projects in developing countries is
mainly undertaken by the private sector. Foreign direct investment (FDI) is
of particular importance, which, together with a combination of technology
and finance, facilitates the transfer of management know-how, skills, and
development of human resources in addition to technology transfer.
The fact that the private sector should be the driving force behind investments
in emission reductions is also being led by the private sector in developing
countries while the role of the public sector is to improve the investment climate
for the private sector.
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Figure 1 CO2 emission (2005)
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3. Carbon Credits - Efficient Emissions Reduction by Market Mechanisms
Action taken by the international community to tackle this global issue
includes the United Nations Framework Convention on Climate Change and
the Kyoto Protocol, with participants totaling 192 countries and 180 countries,
respectively. Without sufficient energy consumption, economic development in
developing countries is simply not possible. Under the Kyoto Protocol, the first
global framework aimed at addressing climate change, total emission targets
were set for Japan, EU and other industrial countries. The Kyoto Protocol allows
signatory countries with reduction targets to count the reductions that they
achieve in developing countries as their own reductions, in a bid to intensively
push ahead with GHG reductions on a global level, while, at the same time,
alleviating too heavy economic burdens. In addition, the Kyoto Protocol has also
adopted the idea of a Carbon Credit in order to make carbon reductions tradable.
This scheme is rather unique given its emphasis on the use of private funding.
While traditional policies and strategies consist of tax collection and subsidy
provisions by governments, emissions trading schemes allow the market to assign
these two functions. The task of governments is, therefore, to draw up a set of
rules for the market including the creation of demand. Carbon credits, which
may also be in the form of marketized grant subsidies or marketized assistance,
have the following three advantages (Triple win):
First (efficiency): If emission reduction targets are to be accomplished in the
most economically efficient manner at global level, intensive investments should
be carried out in the place where investment costs are lowest. With regard to
efforts to acquire Carbon Credits, the most efficient resource allocation may be
made possible from a global perspective.
Second (development impact): Although developing countries have rich
reduction potential, investment is lagging behind due to insufficient funds and
technology. Under a development impact scheme, investors could invest in
developing countries to acquire Carbon Credits, thus prompting the transfer of
funds and technology into these countries.
Third (business opportunities): Setting aside the question as to whether the
burden of the CO2 cost is fair, Carbon Credits provide an important business
opportunity for the private sector, particularly for firms which possess advanced
technology in the field of energy conservation and renewables.
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In the meantime, the following issues still need to be solved:
Issue 1: Since Carbon Credits are used for compliance and assume commercial
value, the validation and verification process of generating Carbon Credits
should be conducted with the utmost stringency. While this process comes
under the control of the UNFCCC, with current assignments being outsourced
to external experts, it is sometimes renowned as being too conservative for the
evaluation of reductions and may dampen investor enthusiasm for investments.
The requirements for improvements in "business as usual" and "additionality"
are particularly strong.
Issue 2: Take the case of replacing incandescent bulbs with fluorescent
bulbs, for example. While the project's cumulative effect may be huge across
the country or boundary as a whole, each replacement will only make a tiny
difference. The issue as to whether the process can be programmed is currently
under review, with regard to reducing fixed costs, such as the monitoring cost.
Issue 3: The framework for 2013 and beyond has yet to be decided. Even
though reduction impacts achieved through energy conservation investments will
continue through to 2013 and afterwards, the carbon credits currently available
are only valid for compliance up until 2012. The effects of improved investment
return by carbon credits are, therefore, restricted.

4. Improving Energy Efficiency through the Diffusion of Technology
The Kyoto Protocol, an international arrangement for combating climate
change, only sets total emission reduction targets for industrial countries,
including Japan and the EU. In contrast, developing countries such as China and
India will continue to emit a growing volume of CO2. If developing countries,
which are responsible for around half of global CO2 emissions do not participate
in the international framework for emissions reduction, then its outcome will be
rather limited. From the standpoint of corporate competition, forcing burdens
on companies and facilities located in industrial countries alone, would certainly
impede fair competition. In addition, excessively heavy cost burdens may force
firms to relocate their production bases to developing countries, which are free
of emissions. If this occurs, the arrangement made by the global community will
provide limited results, such as climate change mitigation.
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With regard to this situation, industry groups and governments are currently
examining whether they could stipulate global energy efficiency targets by sector.
This approach consists of the following three steps:
First step: Establish the measurement methodology of energy efficiency for
individual products and collect necessary data.
Second step: Identify advanced technology, which is used commercially and
which is recommended for transfer to developing countries.
Third step: Establish voluntary standards or targets.
1st step
Methodology for measurement of energy efficiency
(CO2 emission per production/Efficiency indicator)

2nd step
Specification of technology for transfer globally
(Bilateral / Multilateral technology cooperation)

3rd step
Voluntary Target or Voluntary Standard by private initiative
(Global De Fact Standard)

Figure 2 Voluntary Standard by Private Initiative

The steel, cement and aluminum sectors have made good progress with
regard to the three steps mentioned above. In the steel industry, members of the
International Iron and Steel Industry (IISI) have basically reached an agreement
on how to measure CO2 emissions based on the production of 1 ton of steel
production (methodology). At present, individual participants in this agreement
are collecting data based on the agreed methodology. The measurement of
energy efficiency is expected to enable the identification of excellent technologies,
which should be encouraged from the standpoint of energy conservation. A list
of technologies to be used is being prepared within the Asia Pacific Partnership
(APP), a technology-oriented framework designed to address climate change
with the participation of six countries: the United States, Australia, Korea,
China, India and Japan. According to estimates, the widespread use of major
advanced technologies, including heat recovery from blast furnaces and heat
recovery from coke ovens and coke dry quenches in the six countries will allow
for a reduction of around 130 million tons/year. Some technologies, including
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Coke Dry Quenching equipment (CDQ), have extensively found their way and
have already acquired the status of de facto standards. It would be deployed if
funding is secured.
Generally speaking, however, the third step to establish voluntary standards
or industrial targets is not an easy task. Reaching an agreement on a specific
measurable standard or target is difficult since the ability to meet such a standard/
target is a serious matter relating to business activity. On the other hand, the
IISI, whose members include most of the world's major and leading firms, issued
a statement on efforts toward climate change in May 2007, announcing that
equipment with poor energy efficiency should be scrapped or updated. This
statement was delivered against a background whereby many participants of the
IISI consisted of major firms, which had already modernized their equipment and
believe that the imposition of energy efficiency restrictions will have a minimal
impact or even allow them to have a leg up on competition. In the case where a
voluntary standard setting would primarily be driven by leading companies and
may, therefore, be dubbed "winners' rulemaking," there is high probability that
this will be a first step towards consensus building.
<Measurement>

<Technology specification> <Target/Standard>

Measurement methodology by IISI
Next ; Date gathering

Steel

Cement

Measurement methodology
by WBCSD
Next ; Data gathering

Appliance

Measurement methodology
On going by IEA and others

Automobile

EU, USA and Japanese
standard
Next ; local to global

BAT list by APP

De Fact Standard

(heat recovery unit)

De Fact Standard
(Hybrid / Diesel)

EU, USA and
Japanese standard
Next ; local to global

Figure 3 Progress of Voluntary Standard Setting

In order for this kind of approach to succeed, where major firms lead efforts
to establish voluntary standards/targets, the industry in question needs to meet
the following conditions:
(1) The technologies to be compared should, to a certain extent, have shared
similarities. (For example, it would be difficult to compare CO2 emission
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efficiency emanating from blast furnace technology to that emanating from
electric furnace technology).
(2) Simple production process flow from the material input to the final
production. (Since a variety of goods are manufactured in the petrochemicals
production process, the measurement of CO2 emission reduction efficiency
per individual product would be difficult).
(3) Oligopolistic industry in terms of the supply of technology, or products at
least in the global market (thus making it easy to acquire consensus).

5. Environmental Finance and Low-Carbon Investments
Despite yielding economic returns in the long run, the investments for
improving energy efficiency may mean risks for private firms, including: (1) a
negative impact on sales in halting the production line; (2) planned results may
not be guaranteed; and (3) the fundraising burden.
The most effective measure for promoting energy efficiency improvement
investments is the adoption of a regulated framework for energy efficiency. Since
products like steel and aluminum are global commodities, it is important to pay
attention to level playing fields for international competition, which implies that
the regulatory framework should be a global one. It is quite natural for countries
with different economic and social backgrounds to take considerable time in
accepting a global regulatory framework. So the fast track approach would,
therefore, be to introduce global de facto standards by setting a limited number
of global leading companies.
One of the measures for promoting the establishment of voluntary standards
is to provide incentives for companies to comply with the standards to mitigate
risks and the above-mentioned costs. When a project with a certain scale or
more at the investment cost in a developing country requires external fundraising, only a limited number of financial institutions, in particular, the
global leading ones, are capable of arranging such financing. Major financial
institutions under this global alliance provide lending to projects which comply
with meeting voluntary standards, whereas by requesting improvements from
those failing to comply with the standards under this global alliance, they could
endorse the establishment of voluntary standards.
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Figure 4 Financial Flow to Developing Countries (year 2006)

Multilateral institutions and export credit agencies have their own
environmental guidelines, which set out the key points they should check for the
confirmation of environmental considerations, such as pollution control, natural
environmental conservation and the social environment. Private financial
institutions also rely on the Equator Principles to analyze environmental aspects.
One of the most successful cases using this approach is the SOx pollution by
coal-fired power stations in developing countries.
The installation of Flue Gas Desulfurization (FGD) units requires a
substantial amount of investment, but it is a condition of financing required by
public financial institutions. Without FGD, coal-fired power stations cannot
meet SOx emission requirements under environmental guidelines.
A similar approach also seems to have proved effective in controlling CO2
emissions.
Once again, I would like to reiterate that the key for this approach is a global
alliance by financial institutions. The more financial institutions, which join this
approach, the more effective it will be. At the end of June, JBIC introduced this
approach, calling for a global alliance at the international conference in Tokyo
hosted by GLOBE International, an environmental policy-makers' group.
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Figure 5 Voluntary Standard and Environment Finance

6. Possibility of Voluntary Offset
"Cap & Trade" has been adopted as a policy instrument to reduce emissions
in the EU and also in local government, including Tokyo, in Japan, while northeastern states advocating RGGI in the US are preparing for its adoption. These
are regulatory measures and primarily target large GHG emitters, in particular,
CO2 emitters, such as electric power generation and manufacturing facilities with
large quantities of energy consumption from the perspective of administrative
costs.
Each consumer and office issues a relatively small amount of emissions even
though this does not account for a small percentage of the national emissions.
As a result, the regulatory measures mentioned above only apply to large-scale
emitters, which are responsible for approximately half of the total number of
emissions.
Given this situation, Voluntary Offset has been gaining appeal and
momentum in Japan. This non-regulated scheme allows individual customers,
who wish to lower carbon footprints, to purchase carbon credits on a voluntary
basis. What has triggered this popularity was the campaign launched in
September 2007 by a magazine entitled LOHAS, which granted ownership of
365kg of CO2 equivalent in the form of carbon credits to annual subscribers.
The innovative idea of using carbon credits in the sales promotion campaign not
only proved successful as a marketing tactic, but also attracted the attention of
many different companies. The idea has been replicated by a series of similar
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products, such as leasing construction machinery with carbon credits, car rental
with carbon credits and furniture with carbon credits, a phenomenon we may
call "a boom."
When asked to give advice to LOHAS magazine as they were examining this
innovative planning, I pointed out the following four prerequisites:
(1) Consumers are environmentally conscious.
(2) They want to avoid bearing heavy burdens.
(3) The idea of Carbon Credits is totally new to consumers.
(4) They need to be assured of having access to trustworthy Carbon Credits.
Out of the four above-mentioned points, "Reliable Carbon Credits" or "High
Reputation Carbon Credits" was the key. While carbon offset was previously
carried out on a sporadic basis in Japan, the carbon credit availability in those
days complied with standards that had voluntarily been established by the
private sector. However, companies, which actually engaged in carbon offset
activity, also cited the following drawbacks:
(1) The private standards for carbon credits are not well-known, thus making
companies uncertain about acceptance by consumers.
(2) Carbon credits were put up for sale in the pre-project implementation stage,
and companies had to assume project risks.
(3) Carbon credits by private standards are not administrated by unified credit
management, so there is a dual registration risk here.
Under the planning of the LOHAS magazine, we decided to mobilize the
issued, U.N.-approved Kyoto credits for offsetting, given the high recognition of
Kyoto credits in Japan. Besides, these issued credits did not entail any project
risk. In addition, the environment was upgraded in order to meet domestic
demand for carbon credits in small volumes, as indicated by the creation of the
Carbon Credit Trading Platform (CCTP), which is jointly operated by JBIC and
JOI. A considerable percentage of carbon offsets currently being conducted in
Japan utilizes issued Kyoto credits.
The policy benefits of voluntary offset are given below:
(1) Carbon credits thus used will eventually be donated to the Government of
Japan, by using the emission targets as laid down by the Kyoto Protocol. The
offset schemes are expected to generate only moderate effects in terms of
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volume, however. Rather, the significance lies in the participation of citizens in
action towards climate change mitigation through compliance reduction targets.
(2) Since an increasing number of people understand their own emissions and
the resulting cost via their engagement in an offset process, a CO2-conscious
society could well become reality.
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Figure 6 Structure of Carbon Offset

Japanese people are highly interested in the environment, and are often
quicker than companies to take concrete action, assuming the cost burden is
maintained below a certain level. It is thus essential that swift action taken by
citizens leads to a change in the economic situation. Another benefit of voluntary
offset is that it could be implemented in developing countries. Under the Kyoto
Protocol, which is, at present, the sole international framework on climate
change, no reduction obligations have been imposed on developing countries. In
the new framework targeting 2013 and beyond, the regulation of total emissions
is not likely to be adopted for developing countries, either. On the other hand,
the transformation to the low-carbon society is a global issue and developing
countries should also address CO2 emission reductions.
Although Taiwan has not entered into the Kyoto Protocol, the country may
consider the use of voluntary offset, mobilizing Kyoto credits as one of the means
to provide cooperation to the global community in its efforts to shift to a low
carbon society.
The essence of voluntary offset is not just about the volume of reductions,
but known which emissions are issued from which activities, and their respective
cost. In another word, it has to do with the "awareness" of carbon as a cost.
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Step 1
Estimate amount of CO2
emissions
Step 2
Set an emission reduction
target
Step 3
Choose the type of carbon
credits
Step 4
Track the carbon credits
Disclosure of information
would be key

Example given in carbon credits fair
Scope of the carbon offset
Returning flight and electricity use in the
exhibition hall
→ 58 tons
50% reduction up to 2050
Airline companies and power companies involved
in the emission reduction efforts
→ With passengers’ cooperation, over 50%
Emissions reduction certified for its certainty
→ Carbon credits approved by the UN
“Certified carbon credits” (SOTOKOTO certification)
Secure a sufficient amount of carbon credits (95%)
Prevention of illegal selling
→ Donation to the Japanese Government;
Contributing to the emission reduction target
under the Kyoto Protocol

Figure 7 Contribution to global warming mitigation through carbon credits

7. Conclusion
Climate change is increasingly affecting the economy, as well as the living
conditions of individual citizens. Control of energy consumption should not be
left in the hands of companies alone; each citizen should accumulate his/her small
efforts in order to tackle this issue further.
On the other hand, energy consumption forms an essential part of an affluent
lifestyle. Life and economy without energy is simply unrealistic. It is crucial to
ensure that economic growth is in harmony with environmental conservation,
while utilizing advanced technology and preventing balanced contraction.
One of the key issues for reducing emissions economically is to utilize private
funds. Emission reduction efforts are being initiated by the private sector in
developing countries. There is also a need to change society as a whole. I have
high expectations that citizens will change their minds and lifestyles if they
participate in the offset process.
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1. Introduction
Climate change refers to global warming as a result of excessive emission
of greenhouse gases induced by man-made activities. Since the launch of the
United Nations Framework Convention on Climate Change in 1992, global
climate change and its enormous implications to economic growth, security and
sustainable development has been very much on public policy focus. Climate
change is not only about the rise of temperature and its impact on the intensity
of weather turbulence and floods. More importantly, it involves long-term
environmental degradation that affects nations' survival and development that
would radically affect every aspect of human activities. For example, the rising
sea levels make low-lying Pacific island states at the risk of losing inhabitable
land. Environment scarcities in the forms of deterioration of land and water
resources can lead to enormous changes in agriculture and economic activities
causing migration, widespread poverty and changes in the patterns of human
settlement. The developing trends not only risk economic and food security of
countries relying on fisheries and agricultural productivities by might also case
social effects that increased of violent conflicts over scarce resources such as fresh
water and arable land.
The world's environmental cause is given a tremendous boost by the award
of last year's Nobel Peace Prize to former US President Al Gore and the InterGovernmental Panel on Climate Change (IPCC). This indicates strongly that
climate change is a global issue that needs to be addressed globally but critically
requiring a strong commitment and cooperation from all the regions and individual
major countries. Global and regional cooperation is critically needed if the world
has any fair chance to minimize the monumental impact of climate change.
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Climate change is a profound challenge to human race and modern
civilization in the long term. While profound and long term, there are steps that
can be taken. Dealing with climate change can and should start with sensible
and viable regional cooperation schemes.
The recent natural disaster incidents like Cyclone Nargis in Myanmar and
mass flooding in India, China and other parts of the world perhaps just a tip
of iceberg. These have tested and often overtaxed the resources of any single
country. Regional cooperation is critically needed to respond reasonably on
climate change.

2. Regional Cooperation on Climate Change
The signing of the United Nations Framework Convention on Climate
Change (UNFCCC) in 1992 marked the launch of international response to the
environment problem. With the goal of stabilizing greenhouse gas emissions, the
Convention requires governments to meet yearly in the Conference of the Parties
(COP) to review and improve current measures. A major breakthrough was
made with the adoption of the Kyoto Protocol in 1997. The Protocol, entered
into force in 2005, sets binding targets for countries to reduce emissions by 2012.
Beyond this commitment period, parties at the G8 Summit agreed to at least
halve global emissions levels by 2050.
Yet much remains to be done. One of the severe limitations of the Kyoto
Protocol is that it does not require non-Annex I countries such as major emitters
China and India to reduce emissions. In Asia, Japan is the only Annex I country.
This demonstrates the inherent challenge of international agreements to move
beyond rhetoric towards concrete commitments that are equitable, fair and
enforceable.
As one of the leaders on climate change, the European Union (EU) presents
an example of what regional climate coalitions can achieve. Under the Kyoto
Protocol, member states have committed to reducing greenhouse gas emissions
to 8 percent below 1990 levels by 2012. The cornerstone of this programme is
the carbon dioxide emissions trading system, a cap-and-trade system allocating
industries annual tradable emissions allowance. Other practical measures that
have been implemented include monitoring mechanisms and financial assistance
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packages to support technological development. In 2007, EU leaders made a
further commitment to cut the region's gas emissions by 30 percent of 1990
levels by 2020.
Regional cooperation on climate change in Asia has been less robust. This is
due to significant differences between the regions.
Firstly, the development gap in Asia is far wider than in the EU, restricting
economic integration. Secondly, most countries in Asia are not as developed as
the European, which translates to greater financial, technical and informational
resource constraints. In addition, environmental cooperation in Asia has largely
been focussed on regional, as opposed to global, issues such as air pollution,
natural resource conservation and natural disaster management. Such initiatives
include the Northeast Asian Sub-regional Programme of Environmental
Cooperation (NEASPEC). Association of Southeast Asian Nations (ASEAN),
Vientiane Action Programme (VAP) and the South Asia Cooperative
Environment Programme (SACEP) are regional organizations dealing with
environment issues.
Climate change has only recently come up on the Agenda in Asia. At the
13 ASEAN Summit held in Singapore in November 2007, the Agenda was
"Energy, Environment, Climate Change and Sustainable Development. Three
Declarations were issued under the theme:
(1) ASEAN Declaration on the 13th Sessions of the Conference for Parties (COP)
to the UNFCCC and the Third Session of the Conference of the Parties
Serving as the Meeting of the Parties (CMP) to the Kyoto Protocol;
(2) ASEAN Declaration on Environmental Sustainability;
(3) Singapore Declaration on Climate Change, Energy and the Environment.
th

The latter was signed not only by ASEAN but also by Australia, China,
India, Japan, Korea and New Zealand. Collectively, the statements show parties'
recognition of the need to tackle the issues of climate change, energy security and
other environmental and health issues. No concrete measures or goals, however,
have been laid out.
Coalitions have also been formed between countries on both sides of the
Pacific. The Asia-Pacific Partnership on Clean Development and Climate (AP6)
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was signed in 2006 by Australia, Canada, China, India, Japan, Korea and the
United States. The Agreement allows parties to set their own emission goals
and is non-binding. Admittedly, current regional initiatives in Asia-Pacific to
tackle climate change in Asia are scarce and ineffectual. Firstly, there is space for
greater integration between and within the various sectors in the countries-from
industrial to scientific to media and education-for a more comprehensive and
synergetic solution.
Secondly, the implementation of institutional mechanisms would facilitate the
negotiation process and enhance enforceability of agreements. Thirdly, solutions
based on mutual exchange may help solve the "free rider" problem as well as
promote equity. Lastly, greater engagement with international organizations and
non-Asian countries may provide access to a more expansive resource pool and
yield cross-regional solutions.
Regional cooperation in controlling climate change requires effective
cooperation in managing the demand and supply of energy and resource scarcity
in order to reduce carbon emissions. To increase and secure supplies of oil and
gas while reducing carbon emissions we should highlight energy efficiency. To
do more with less energy leave a lighter carbon footprint. Energy efficient
growth can bring immediate results. Studies suggest that energy efficiency can
provide on average a 30 per cent improvement. This is a sizeable benefit in terms
of both improving a state's energy security and limiting its impact on climate
change. Other studies suggest that the benefits of energy efficiency if we re-invest
industrial and other processes and architectures. By improving energy efficiency,
developing countries can de-link the relationship of energy and economic growth
or at least ameliorate the ratio. Notable gains in energy efficiency can be also be
brought by conservation on the demand side. For example, Japan has shown
how greater economic growth can be achieved with proportionally less energy.
Japan is the most efficient among major economies in the world measured by
the ratio of GNP to energy used. On the other hand, the relation between energy
demand and economic growth is strong in the ASEAN economies regardless of
the variations in different periods of time. Moreover, the uncertainty regarding
the future energy demand in ASEAN is greater than that in many other regions.
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In promoting energy efficiency, governments need to recognize that the keys
for energy efficiency are not merely better technology and engineering. Pricing
is a key. Dramatic expansion of energy use is due to subsequent reduction of the
cost of energy, expanding areas of energy utilization, the population growth and
industry expansion. Therefore, increasing or decreasing energy prices can reduce
or raise energy demand for a given level of economic activity.
Too many countries still price too low for their energy and other resources.
This is detrimental to efforts and capital costs to promote efficiency. Higher
energy prices would give rise to technological changes and improve the efficiency
in energy usage bringing about higher standard for a given consumption of
energy. It would also result in alternative products of "patterns of demand"
that reduce the growth rate of energy consumption. Energy prices will need to
be raised to reflect their full, long-term costs, including pollution and carbon
footprint. This can be done progressively to avoid sudden and adverse effects on
the economy, but they must be done.
To improve the relationship between supply and demand, the joint ventures
with energy producers should be initiated, transportation bottlenecks should be
reduced, energy consumption should be limited through conservation measures,
and the efficiency of energy markets should be improved. Efficiency is not only
important to consider in the use of energy, it is also important in terms of the
generation and transmission of energy. Multi-cycle energy plants that capture
and re-use "waste" energy are an important investment to make as energy plants
are long-term investment. For example, there is a lot of wastage in transmission
of energy in larger countries in Southeast Asia like Indonesia and Vietnam.
In many ways, for densely populated provinces, towns and villages in such
countries, energy security would be better met by dispersed energy generation,
rather than by long, insecure and wasteful transmission.
The use of alternative energy is an important means to face climate change.
There is potential in different forms of alternative energy--solar, biofuels,
biomass and "waste-to-energy", wind, geo-thermal and tidal. An evaluation of
these different possibilities is dependent on a country-specific with respect to its
natural endowment, stage of economic growth and technology development.
At this point, the discussions on alternative energy are often speculative and
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skewed by economic interest. What can be said is that Asians and Southeast
Asian countries have not really started to explore these possibilities sufficiently.
Instead, each country is concentrating in doing it on the national level instead of
exploring the alternative energy on the basis of regional cooperation framework
and mechanism.
Part of the problem of effective regional cooperation on alternative energy is
technology as much of these technologies has been pioneered in the Western and
developed economies. Other obstacle relates to the lack of priority, the failure to
open markets to the private sector and inability to innovate policy and administer
the right projects. For example, many Asian and ASEAN cities face with the
problem of waste and landfills. There are makeshift settlements on some landfills
that suffer from poor conditions of life and are susceptible to fires from the
escaping gases from the landfill. Yet the potential of "waste to energy" plants and
policies has not been explored to resolve the problem of urbanization and at the
same time of energy supply and ultimately to the problem of climate change.
Asia and ASEAN should give much greater emphasis to utilizing both existing
technologies for such alternative energies, as well as to undertake research and
test bed emerging technologies. ASEAN Plus Six grouping (ASEAN plus China,
Japan and South Korea, India, Australia and New Zealand) have good initiatives
in alternative energies and regional cooperation on alternative energy should be
seriously explored. ASEAN is rich in natural resources and has good potential
for the use of alternative energy use. The difficulties are to recognize and harness
these resources in a sustainable manner in tandem with technologies and the
involvement of the private sector.
In addition to alternative energy consideration to face climate change,
information sharing among developing countries is important as this can prevent
excessive hedging and speculation on energy and commodities. Future markets
are places where buyers and sellers meet and profits and losses are determined
by the utilization of trading volumes and prices to make deductions about the
trade-known as price-discovery process. Information exchange helps to filter
out the relevant information from rumours and inaccurate information known
as "noise" in the trade, and facilitates a positive relationship between buyers and
sellers to help calibrate trading volumes and prices more accurate.
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3. Regional Cooperation Framework
In the run-up to the 12th ASEAN Summit and the Second East Asia Summit
(EAS) in January 2007 in Cebu, Philippines, climate change was not a focus for
the grouping. Much of this shift was being made by the shift in international and
regional public opinion. The Cebu Summit was seen as a significant landmark of
change and a significant step forward on the issues of climate change. This was
neither direct nor focused on ASEAN.
Rather, the issue was raised in the context of energy security and in the
wider East Asian Summit framework (ASEAN-Plus Six) under the ASEAN
chairmanship.
In the Cebu Declaration, these sixteen countries pledged to work closely
together to mitigate greenhouse gas emission through effective policies
and measures. But the declaration avoided any discussion about binding
commitments or caps on emissions. Rather, the parties emphasize voluntary
measures that involve the private sector involvement and the introduction of
more efficient and innovative technologies. In this context, it proposed (inter
alia) measures to:
(1) Encourage the use of biofuels and works towards freer trade on biofuels and
a standard on biofuels used in engines and motor vehicles;
(2) Encourage collective efforts in intensifying the search for new and renewable
energy resources and technologies, including research and development in
biofuels;
(3) Improving efficiency and conservation, while enhancing international
cooperation through intensified energy efficiency and conservation
programmes
Efforts to increasing energy security through cooperative measures were also
recommended. These include measures to ensure availability of stable energy
supply through investments in regional energy infrastructure such as the ASEAN
Power Grid and the Trans ASEAN Gas Pipeline; affordable loan facilities for
developing countries in the region; and explore possible modes of strategic fuel
stockpiling such as individual programme, multi-country and regional voluntary
and commercial arrangements.
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However, the Cebu Declaration on East Asian Energy Security is short on
details. The Declaration promises to mitigate greenhouse emissions through
effective policies and measures and to improve the efficiency and environmental
performance of fossil fuel use and conceded that fossil fuels underpin the
economic growth of the region. The vital missing question is how to deal
effectively with those underlying issues when these countries did not set targets
for greenhouse gas reductions, energy efficiencies, or reductions in fuel imports
and neither is there any indication of who will pay--apart from Japan-for the cost
of adopting new technologies.
Intra-Asian cooperation must be given priority, despite tensions and rivalries.
In this respect, ASEAN can and should play a leading role. Specifically, ASEAN
should first proceed with its own intra-ASEAN energy grid and demonstrate
the benefits of cross-border regional cooperation. Many proposals have been
suggested in recent years to enhance regional cooperation, often involving joint
investments outside the region or joint development of infrastructure such as
pipelines, ports and processing facilities. As the ASEAN cooperation on energy
comes to be realized, the principles and examples of cooperation can be shared
with Northeast Asia, just like the example of regional free trade areas (FTAs)
between ASEAN and China, Japan and South Korea.
Despite the concerns with climate change and energy, the options for nuclear
power should not be rushed. More should be done to consider how policies for
security, energy and environment should best intersect. More efforts to manage
risks are needed, and some are already being initiated. These include the decision
to establish a new study panel for cooperation in nuclear energy in Asia at the
7th Ministerial Forum for Nuclear Cooperation in Asia some months ago and an
inaugural regional seminar hosted by Japan and the IAEA to discuss measures
against nuclear terrorism in Asia.
For an effective regional cooperation on energy and climate change, the role
of Japan is very important. Japan has taken a leading role alongside with the
European Union in recognizing the issue of climate change and in the Kyoto
Protocol. Japan, as a leading partner of ASEAN in terms of political and
economic engagement, can and should assist ASEAN member states, individually
and collectively, to address the present and emerging challenges from climate
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change and find opportunities to combine continued growth, security and
stability with the need to protect our global and regional environment.
Japan is the most energy efficient country in the world, as measured in terms
if its GNP and energy used ratio. As a major partner, donor and investor in
ASEAN economies, there is much that Japan can do to foster energy efficiency in
the region. This is both in terms of the Japanese government as well as its private
sector. The drive for energy efficiency should not cover only manufacturing and
industry but also the development and design of infrastructure. As Japan is a
high technology country that has a strong tradition in research and engineering,
it is well poised to assist a regional initiative for innovative technologies that can
be test-bedded.
In this context, it was encouraging indication that Japan promised 2 billion
in aid to Asian countries to help improve energy efficiency and to adopt clean
technologies that would reduce greenhouse gases.
On the other hand, China as a large emerging economy and one of the global
manufacturing centres, produces increasing greenhouse emissions. Therefore,
the role of China in managing its energy use and finding efficient and sustainable
energy is critical to meet the challenges of climate change. Without China's
support and cooperation, regional effort to reduce greenhouse emissions and
to combat climate change would be seriously handicapped. In turn, regional
cooperation in energy use and conservation measure can help China to accelerate
its national efforts and can reduce possible distortions that would have regional
negative implications.
Private businesses have been expanding as countries in the Asia-Pacific
undergo rapid economic growth and industrialization. Corporate actions
throughout the supply chain exert a great deal of impacts on environmental
sustainability and long-term sustainable development. In Europe, the notion
of corporate social responsibility (CSR) has been integrated into policies for
promoting sustainable development. A number of European countries have been
facilitating the policy process and institutional strengthening to better utilize CSR
as a strategic policy tool for improving corporate behaviour towards achieving
sustainable development.
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In Asia, however,, the policy process on CSR particularly in the areas of
environmental management and sustainable development lag behind the West
and the countries in the region have yet to be able to materialize the potential
of CSR as a useful policy tool. The involvement of Asian stakeholders is also
limited to the process of advancing the standard-setting for "social responsibility"
under the auspices of the ISO. The nonchalant of Asian stakeholders towards
CSR issues will further stall the process of improving the corporate behaviours in
Asia. Rather, the adequate position should be to facilitate businesses and social
transformation for sustainable development.
CSR debates have been burgeoning in Asia in recent years following
development and trends in the West. The priorities for Asia differ due to
different cultural and economic background compared with other regions, and
even within Asia.
A new wave of interest in promoting CSR in countries has become more
distinctive through examples set by Japan, South Korea and China. Large firms
in Japan notably multinational companies consult with environmental NGOs on
promoting their CSR practices.
Southeast Asia, on the other hand, has been experiencing mixed accounts.
The region's state-owned and private enterprises have created environmental and
other human security problem in the wake of their resource exploitation drive,
especially in the area of energy, mining, and forestry. For example, Indonesia's
mining operations in Papua which led to violent social protest. Indonesian and
Malaysian oil palm and rubber plantation companies' operations in Sumatra
which elicited forest fires and trans-boundary haze pollution. Hydropower
projects between Thailand, Myanmar and Laos generated public outcry over
livelihood and ecosystem loss.
A greater need for information exchange and collaboration remains to
be worked out between Southeast Asia and the rest of Asia to promote an
integrated Asian CSR effort which is distinct from the West. Such development
is crucial as Asia is home to both rising economic giants and rapidly developing
economies that have significant impact upon climate change and energy security
in the world. Additionally, there are considerable development gap within the
region that need to be addressed by CSR policy-driven actions to promote future
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intra-regional growth, mitigate conflict threats, and reverse the scenarios of ecodumping and "race to the bottom" towards more environmentally accountable
investments.
Another step forward was taken in the Asia-Europe meeting in Helsinki.
The ASEM-6 meeting resulted in a declaration on climate. The two sides of
the ASEM process recognized the possibilities of working together within the
frameworks provided by the Kyoto Protocol to foster technology and investment
with climate change. While they should not be seen as a substitute for the Kyoto
Protocol, these frameworks for East Asia and Asia Europe on the issue can be
useful. They would also complement the Asia-Pacific-6 dialogue that already
links regional countries like Australia, China, India, Japan and South Korea to
the US, is quite similar in tone and aim.
With Kyoto itself due to renewal after 2012, we are entering a phase of
heightened activity and attention at the international level. It is possible that a
major negotiation on climate change may occur between 2008 and 2012.
A central concern for ASEAN and Asia, especially for China, India and
Indonesia, is whether there will be commitments and caps on their emissions
and other things being equal, their potential economic growth. While these are
potential dangers, Asians must go beyond denial and refusal. The focal point is
to give attention to climate change without undermining security and economic
growth. All ASEAN member states except Brunei are now parties to the Kyoto
Protocol to the Framework Convention on Climate Change and negotiation will
soon begin with the objective to start a new regime in 2012.
Under APEC framework of cooperation, initiatives in response to climate
change are mainly designated to support economic growth and development
and in line with the objectives of UNFCC. The APEC Energy Working group
addresses issues in relations with energy efficiency and renewable energy. The
Energy Security Initiative (ESI) was launched in 2001 to address challenges of
energy supply security. At the Sydney APEC Summit in 2007, there was Leaders'
Declaration on Climate Change, Energy Security and Clean Development which
highlights the goals of reducing energy intensity of at least 25 per cent by 2030
with 2005 as the base year and increasing forest cover in the region by at least 20
million hectares of all types of forests by 2020. Leaders also agreed to establish
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an Asia-Pacific Network for Energy Technology (APNET) to strengthen research
collaboration on clean fossil energy and renewable energy sources and an AsiaPacific Network for Sustainable Forest Management and Rehabilitation to
enhance capacity building and information sharing in the forestry sector.
The APEC 2007 Energy Business Forum opened dialogue between business
and governments. In the future, more business-government cooperation in
the investment projects of energy efficiency and renewable energy as well as
natural gas trade would be encouraged. As a result, the APEC Energy Trade and
Investment Study and Roundtable will be held in 2008 to advance cooperation
on issues of energy efficiency, energy technology, transport emission and
alternative fuels.

4. Conclusion
What can be done to mitigate the threat of climate change which would have
disastrous consequence to all aspects of human society?
The solution is complex and interrelated with economics, science, security
that can be best approached and tackled globally and regionally but supported
by strong and long-term commitment by individual country. Every country
has a part to play and major countries are expected to lead by example and by
assisting developing countries in transferring clean and sustainable technology
and in building institutional capabilities. On the scientific level, there is adequate
technology to deal with climate change as the threat is not immediate but the
viable solution critically requires strong political will and a concerted cooperation
globally and regionally. What can be done is essentially a question of economics
and science. The possible solutions are out there and seem fairly straight
forward-raise energy efficiency, increase use of non-emissive energy resources,
reduce deforestation, capacity building and raise awareness. Perhaps, the more
important question concerns politics: how can governments individually and
collectively achieve the goal to mitigate climate change?
This paper argues that there is scope for advancement for countries in the
Asia-Pacific to enhance regional cooperation to mitigate the impacts of climate
change as follows:
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(1) Firstly, there is space for greater cooperation between and within the various
sectors in the countries-from industrial to scientific to media to education- for
a more comprehensive and synergic solution. Already, there have been sectorbased cooperatives in the region such as the ASEAN Science and Technology
Network and the ASEAN Centre for Energy. These established networks can
be built upon by introducing climate change to the agenda and encouraging
cross-sector interaction. This is essential as any effective approach to deal
with climate change has to be multi-pronged and comprehensive;
(2) Secondly, the implementation of institutional mechanisms would smooth
out the negotiation process and enhance enforceability of agreements. Any
viable architecture needs to be flexible enough to accommodate the unique
circumstances of each country, yet stringent enough to enforce commitments
and significantly contribute to the global solution;
(3) Thirdly, solutions based on mutual exchange and cooperation may help solve
the "free-rider" problem as well as promote equity and fairness. In addition,
asymmetric gains and costs considerations enhance the success of multilateral
treaty-making between groups of developed and less developed countries;
(4) Fourthly, greater engagement with international organizations and non-Asian
countries may provide access to wider space of resource pool and yield crossregional solutions. In May 2008, Asian Development Bank (ADB) set up the
Climate Change Fund to facilitate greater investments in developing countries
in the Asia-Pacific region to address the causes and consequences of global
warming. This presents a promising example of how international actors
can provide overarching support mechanism. Further, the joint declaration
between ASEAN and the EU made in November 2007 in Singapore suggests
potential for the relationship to be a base from which further cooperation on
climate change can expand. One particularly useful aspect would be mutual
exchange on "best practices" for efficient and sustainable energy management
to mitigate the consequence of climate change;
(5) Regional cooperation would invariably enhance and strengthen political will
and a sense of stakeholder among key drivers and players to the gravity of
climate change facing all of us.
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International cooperation is fundamental to successfully addressing the
climate change problem on a global scale. Cooperative models are particularly
important at this time as the need for concerted global action is becoming
increasingly clear and urgent. Failure to act cooperatively will be failure to act
effectively on this issue.
Countries in the Asia-Pacific region are key players in the search for effective
cooperative arrangements as the region is the source of a growing proportion
of global emissions reflecting rapid economic growth and significant fossil fuel
dependence. (Garnaut et al, 2008; Beck 2007)
Two broad categories of cooperation are non-market and market
cooperation, and both will be important if we are to be successful. However,
there is a need for the two to become increasingly integrated and focussed on a
successful market outcome.
Recently, Australians have been giving some serious consideration to how
both these streams of cooperation can and should develop. This discussion
has had the benefit of some in-depth thinking on these issues from both the
Australian national government and from a non-government review led by
Professor Ross Garnaut (Garnaut 2008). These streams of thinking and policy
development are leading to a new domestic emissions management regime and
a stronger commitment internationally to a successful outcome from the current
negotiations for a post-Kyoto agreement. A focus for much of Australia's
thinking is on what can be done in the Asia-Pacific region.
In this paper, the current range of non-market and market cooperation is
reviewed and consideration given to priorities for regional cooperation.
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1. Non-Market Cooperation
Non market cooperation has generally taken the form of assistance with
capacity building, technology R&D and transfer, and adaptation. Some of the
key cooperation initiatives in the Asia Pacific are described below.

Asia-Pacific Partnership on Clean Development and Climate
The Asia-Pacific Partnership on Clean Development and Climate (APP)1
brings together Australia, Canada, China, India, Japan, Republic of Korea and
the United States of America to address the challenges of climate change, energy
security and air pollution in a way that encourages economic development and
reduces poverty.
APP partners have agreed to work together and with private sector partners
to meet goals for energy security, national air pollution reduction, and climate
change in ways that promote sustainable economic growth and poverty
reduction. The Partnership will focus on expanding investment and trade in
cleaner energy technologies, goods and services in key market sectors. The
Partners have approved eight public-private sector task forces covering:
● Aluminium
● Buildings and Appliances
● Cement
● Cleaner Use of Fossil Energy
● Coal Mining
● Power Generation and Transmission
● Renewable Energy and Distributed Generation
● Steel
The task groups are well into their implementation phase and, at a meeting
in May 2008, they presented status reports of their work and discussed the
importance and direction of the APP into the future.

●

1

Regional projects include:
Under the flagship project Assessing Post-Combustion Capture for Coal
fired Power Stations in APP Countries, the CSIRO is developing a post

http://www.asiapacificpartnership.org/
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●

●

combustion capture (PCC) international research laboratory and is currently
installing pilot PCC facilities at a coal-fired power station in Australia and at
Gaobeidian Power Station in Beijing.
The Pursuing Clean Energy Business in India project, undertaken by Clean
Technology Australasia in partnership with The Energy and Resources
Institute in India, released its final report on 11 March 2008. The report
identifies the market and policy barriers to enhanced collaboration between
Australia and India in the investment, development and deployment of
renewable energy technologies.
Under the Solar Photovoltaic Linear Concentrator Systems project, work
is underway to resolve the remaining technical barriers to the widespread
deployment of photovoltaic trough concentrator systems, which is a
promising technology for reducing the cost of solar electricity generation.
This involves close collaboration between the Australian National University
and China's Tianjin University.

Adaptation to Climate Change Initiative
In line with the Australian government's pre-election announcement, a new
Adaptation to Climate Change initiative will invest $150 million over three years,
with $35 million in 2008-09, to meet high priority climate adaptation needs in
vulnerable countries. The primary geographic emphasis of the program will
be the Pacific Island Countries and East Timor, but it will also include targeted
policy and technical assistance to other countries.
The aim is to improve the information basis for appropriate climate change
responses, particularly in the Asia Pacific region, and improve the capacity of
developing country partners to access donor sources of adaptation funding and
manage adaptation activities.

●

●

●

Breakdown of assistance:
$14.8 million to help vulnerable countries in our region adapt to the effects of
climate change.
$5 million to help deliver and coordinate our scientific and technical
assistance to tackle climate change.
$800,000 will go towards strengthening Pacific meteorological services in
partnership with New Zealand and Pacific Island countries, and to support
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efforts under the UN Framework Convention on Climate Change to identify
new and innovative tools to limit the financial risks of climate change in
developing countries.

International Forest Carbon Initiative
The Initiative will support international efforts to reduce deforestation
through the UNFCCC. It aims to demonstrate that reducing emissions from
deforestation and forest degradation can be part of an equitable and effective
international agreement on climate change. A central element is the Initiative's
focus on developing practical demonstration activities in our region, particularly
in Indonesia and Papua New Guinea.

●
●

●

●

Through the International Forest Carbon Initiative, Australia will:
Increase international forest carbon monitoring and accounting capacity.
Show that there can be certainty in measuring emission reductions from
avoided deforestation activities. Activities will include:
Undertake practical demonstration activities to show how reducing emissions
from deforestation can be included in a future international climate change
framework.
promote the development of market-based approaches to reducing emissions
from deforestation and forest degradation

Technology Transfer
In recent years, a number of other international technology-related initiatives
have been launched.
●

●

●

●

The Generation IV International Forum is a multilateral partnership fostering
international cooperation in research and development for the next generation
of nuclear energy systems.
The Carbon Sequestration Leadership Forum is focused on the development
of improved technologies for the separation and capture of carbon dioxide
for transport and long-term safe storage.
The Methane to Markets Partnership focuses on advancing nearterm methane
recovery and use of methane as a clean energy source.
The International Partnership for the Hydrogen Economy provides a
forum for its member countries for advancing policies, common codes and
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standards, as well as developing demonstration and commercial utilisation
activities related to hydrogen and fuel cell technologies.
The mission of the Renewable Energy and Energy Efficiency Partnership is
to 'contribute to the expansion of the global market for renewable energy
and energy efficiency'. The partnership's broad membership includes
national governments, business, development banks and non-government
organisations.

Technology transfer also features prominently under the UNFCCC and
Kyoto Protocol; however, the unquantified assurances given in these treaties have
not been translated into action. Some technology transfer has occurred under
the Kyoto Protocol's Clean Development Mechanism, but nothing on the scale
required to underpin broad-based mitigation in developing countries.
More recently, low-emissions technology research and transfer have received
increased attention from policy makers. In a significant development the US,
UK and Japanese governments announced the establishment of the multi-billion
dollar Clean Technology Fund (CTF) to be administered by the World Bank.
This fund will support the rapid deployment of low-carbon technologies on a
significant scale, with the objective of achieving national sustainable development
objectives through cost-effective reductions in the growth of greenhouse gas
emissions.
Australian governments have also started investing in research and
development on carbon capture and storage, and to a lesser extent in research
on renewables. A number of Australian companies are investing large amounts
of risk capital raised for the purpose in deep geothermal technologies. (Garnaut
2008 pp.310-311)

Need for A Better Funding Model
Encouraging adequate global funding, ensuring equitable burden sharing,
and deterring free-riding all contribute to making a strong case for embedding
commitments to the international funding of climate change mitigation in
an international agreement. Such a commitment would apply only to highincome countries. It would reflect the burden the UNFCCC places on developed
countries to meet mitigation costs in developing countries, and also the Bali
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agreement to scale up developing country mitigation action on the back of
increased incentives from developed countries.
There would therefore appear to be considerable merit in the Garnaut
Review proposal that high-income countries support an International Low
Emissions Technology Commitment. This would require high-income countries
to allocate a small proportion of GDP above a threshold to such purposes. They
would commit to a specified funding level, but would retain flexibility in the
use of funds. Funds could be spent domestically or abroad, through national or
collaborative ventures. (Garnaut 2008 pp.313-314)

2. Market-Based Cooperation
Kyoto Protocol and the Clean Development Mechanism
The Kyoto Protocol came into force in 2005 and provides the foundation
for the rapidly developing international emissions trading market. The Protocol
is essentially a cap-and-trade emissions trading scheme for developed countries
supported by a baseline-and-credit scheme for developing party members.
Developed country parties have accepted a legally binding target that they
can meet by domestic abatement, by trading amongst themselves, or by using
emission credits generated from emission abatement projects in developing
country parties, through the CDM or, in other developed country parties,
through joint implementation (JI).2
The CDM uses a 'baseline-and-credit' approach whereby project proponents
must demonstrate that their projects reduce emissions below the level that would
otherwise have occurred. Approved projects earn tradable certified emission
reduction (CER) units that can then be used to meet domestic targets.
The CDM was conceived to help industrialised countries meet their Kyoto
emission targets through investment in emission abating projects in developing
countries. It is also seen as a prime instrument for technology transfer and
capacity building. The effectiveness of the CDM is therefore a test of one of the
fundamental elements of the multilateral market approach.
2

For more details see <www.unfccc.int>.
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Progress with the CDM
In the last two years the CDM has grown rapidly in terms of projects
approved and expected abatement achieved. As of September 2008, over 1100
projects have been registered representing a total expected abatement of over
1300 megatons (Mt) of CO2 emissions by 2012.
Around 186 Mt of CERs have already been issued. CDM Executive Board
statistics indicate that around another 2000 projects are in the pipeline which
could double the potential CERs generated by the end of 2012.3 In total this
potential equates to 2.7 billion tradable CERs with a possible market value of
more than $40 billion.
The significance of this scheme in Asia is demonstrated by the fact that over
50 per cent of projects and over 60 per cent of projected CERs are in Asia.
Host countries are diverse but four countries have so far proven the most
prospective in terms of expected CER generation. These are China, India, South
Korea and Brazil. Together they account for around 80 per cent of the expected
CERs from currently registered projects, with China alone accounting for over
50 per cent (see Figure 1).

Source: CDM Executive Board, 2008; see <http://cdm.unfccc.int>.

Figure 1 Expected average annual CERs from registered projects by host party

3

CDM Executive Board; see <http://cdm.unfccc.int>.
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The wide range of project sizes means that the incidence of projects across
host countries (Figure 2) can differ markedly from the distribution of expected
CERs. This is particularly the case for China, which accounts for only 23 per
cent of projects (but over 50 per cent of expected CERs), and India, which
accounts for over 30 per cent of projects (but only 14 per cent of expected
CERs). China's portfolio of registered projects includes several large industrial
emission reduction projects which generate large volumes of CERs; the Indian
portfolio of projects includes more small-scale projects.

Source: CDM Executive Board, 2008; see <http://cdm.unfccc.int>.

Figure 2 Registered project activities by host party

Energy Sector Focus
The CDM is particularly relevant to the energy sector, with energy-related
projects dominating the registered project list. However, significant numbers
of projects have also been approved in waste handling, agriculture, and
manufacturing industries.

Buyers
European and Japanese private entities dominated the buy-side of the market,
accounting for nearly 90 per cent of all transacted project emission reductions
in the last three years. While the European buyers are the most active, Japan
is increasing its buying activity accounting for an 11 per cent market share in
2007, up from 6 per cent in 2006. Both the public and private sectors in Japan
are intensifying their buying activity. For FY08, the amount committed by the
Japanese Government for purchases of Kyoto credits through 2008-2012 now
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exceeds JPY80 billion or US$815 million (World Bank 2008).

Developing Country Participation in CDM
Developing countries have actively sought CDM participation and have
facilitated the process by the establishment of Designated National Authorities
(DNAs) to provide a one-stop shop for project proponents seeking information
about CDM potential, local regulatory requirements, government facilitation,
etc. To date 136 countries, including most in Asia, have established DNAs.
These include DNAs that have also been established in most (28) developed
country parties to provide support for their national companies in seeking and
implementing CDM project development and investment opportunities.
The regular World Bank surveys of the global carbon market (World Bank
2006a; 2008) have found that developing countries have become actively
engaged in promoting the CDM as they have recognised the large potential of
the market. Many CDM host countries have eased their administrative processes
for approval by the DNAs.
For example, in China the DNA is the Office of the National Coordination
Committee on Climate Change within the National Development and Reform
Commission. China has established and refined the guidelines to facilitate the
smooth implementation of CDM projects, and an effective official website has
been established for access and information.4 China has also demonstrated
its commitment to support sustainable development by announcing that it
intends to reinvest significant proceeds from the sale of carbon credits from
hydrofluorocarbons and other gases to support renewable energy development
through the China Clean Development Mechanism Fund.5

Project Management and Technology Transfer
With CER sellers increasingly bearing project registration risk, the primary
concern of buyers has moved downstream to project performance, issuance
of CERs and delivery into the buyer's account. The World Bank (2006a: 36)
4

Clean Development Mechanism in China site: <http://cdm.ccchina.gov.cn/english/>. See also
<http://info.worldbank.org/etools/ChinaCDM/>, which is supported by the World Bank.
5
See World Bank (2006a: 41).
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reports that in an effort to reduce potential operational and performance risks,
many buyers are becoming more actively involved in the development of the
project as a means to deal with technology risks, especially the risks associated
with the operational and commercial aspects of the technology used in the
project activity. For instance, they may offer extended assistance during the
early stages of the project or, once it has started, participate in the operation and
maintenance of the project, or participate in the monitoring of the CER data.
Some buyers invest in the underlying project itself, especially when the buyer
is familiar with the technology to be implemented (for instance, a multi-service
energy company developing renewable energy projects or a company selling
catalyst incinerators for nitrous oxide projects). These actions to hedge against
technology risk can also create a closer tie between buyers and sellers; this was a
key element in recent successful negotiations.

Future of the Clean Development Fund
As a part of the Kyoto Protocol, the CDM has a finite time horizon of 2012.
What form the international policy regime will take after 2012 is now the subject
of intensive multilateral negotiations under the UN Framework Convention on
Climate Change with the aim of establishing a new agreement by late 2009.
For CDM, efforts are now underway to either significantly modify or replace
the CDM in order to provide a broader scale, more efficient market incentive for
abatement in developing countries. The CDM can be regarded as a success in
many respects but questions hang over it as an effective long-term mechanism for
national and international emissions management. On the positive side, CDM
has
● started the process of engaging developing countries in the global abatement
effort
● provided a market incentive for investment in a range of abatement projects
● facilitated capacity building and technology transfers.

●

●

On the negative side it
is limited by costly and slow project-by-project approval and verification
processes
operates mainly on small scale projects relative to the scale of abatement needed

132

Regional Cooperation to Address Climate Change: Linking Market and Non-Market Cooperation

●
●
●
●

may not always lead to additional emission abatement.
relies on 'counterfactual' baseline and credit methodology.
favours a few countries but not all developing countries.
has difficulty accommodating some major new abatement opportunities and
technologies such as forestry management and carbon capture and storage
(CCS).

New Potential – Forestry and Carbon Capture and Storage
Two areas for potential large scale abatement are prospective but CDM is not
well structured to provide the market incentive needed to promote them. These
are carbon capture and storage (CCS), and reduced deforestation.

Carbon Capture and Storage
Carbon capture and storage is the only technology that can render coal a low
or zero emission fuel. This is particularly important given the abundance of coal
and the growth of coal fired electricity generation in major developing countries.
There is an active technical R&D program on CCS with a range of international
trials and research projects underway. (More information on these projects is
provided by the IEA Greenhouse Gas Programme.6)
However, after several years of deliberations, the possible inclusion of CCS in
the CDM is still being considered by the UNFCCC and associated bodies. There
are three main issues:
(1) developing countries may not be the right proving ground for the emerging
CCS technologies.
(2) CCS projects require a long-term liability, which goes far beyond the present
maximum crediting lifetime of 21 years for CDM projects.
(3) allowing CCS in the CDM would have direct implications for the energy
and emissions profile of the host country, which would also have an impact
on that country's position during post-Kyoto negotiations. For example,
implementation of CCS projects in China and India for a period of 30 years
would reduce these countries' incentives to adopt emission reduction targets
under a future climate policy regime.
6

See IEA Greenhouse Gas R&D Programme directory http://www.co2captureandstorage.info/
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Discussions and debate on these and other technical issues continue without
clear resolution. At the Bali Climate Conference in December 2007 it was left in
the hands of the UNFCCC Secretariat to prepare a synthesis report of previous
submissions and call for further submissions with a view to making progress
towards a decision at COP/MOP 4 in Poland in December 2008 on the inclusion
of CCS in the CDM.7

Forestry
Forestry management is another area that is critical to the future management
of global emissions and yet is unlikely to be accommodated effectively in a CDM
structure. This is particularly true of reducing deforestation which accounts for
a significant proportion of global emissions. The IPCC (2007) estimates annual
global forestry-related emissions to be around 17 per cent of total greenhouse gas
emissions.
Although reducing deforestation could be a relatively low cost way of
reducing emissions, the current Kyoto Protocol provides limited incentives,
for example the CDM provides no scope for gaining credits from reducing
deforestation.
Various project and sectoral approaches have been proposed to cover
deforestation in developing countries but there are inherent measurement and
governance problems with these approaches. This is also likely to be the case
with other major abatement technologies such as CCS.
Ward (2005) has looked at the role of market based mechanisms in future
climate change policies in the light of concerns about the existing Kyoto
framework – in particular, wider participation through greater flexibility of
commitment forms and getting beyond the CDM project-based model for
developing countries. He concluded that a policy framework does not need to
be as constrained as the Kyoto Protocol in terms of how emission commitments
are framed. He suggested that it could be much more flexible, with a mix of the
following:
7

See IEA GHG Greenhouse Issues newsletter: http://www.ieagreen.org.uk/newsletter/march85.
pdf
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●

●

●

●

●

binding fixed emission limits for industrialised countries [potentially
combined with price caps]
for industrialised countries not able to agree to the above, binding fixed or
dynamic emission limits for some sectors in some regional groupings – or
possibly economy-wide binding dynamic emission limits
binding transnational sectoral emission limits (fixed or dynamic) for some
key sectors represented by multinational 'operators' such as cement, steel
and aluminium (with these sources excluded from any national or regional
emission limits)
for developing countries, individually customised voluntary 'no lose' sectoral
crediting baselines in sectors for which these countries seek to attract
major investment in clean technology consistent with national sustainable
development priorities, and for which [the scope of] a project-based
mechanism is inadequate
a project-based crediting mechanism to provide coverage of emission
reduction/sink enhancement activities not already covered by other market
based mechanisms.

A National Approach
Garnaut argues that the only realistic chance of achieving the depth, speed,
and breadth of action that is now required from all major emitters is explicit
allocation of internationally tradable emissions rights across countries. For
practical reasons, allocations across countries will need to move gradually
towards a population basis. All developed and high-income countries, and
China, need to be subject to binding emissions limits from the beginning of the
new commitment period in 2013. Other developing countries – but not the least
developed – should be required to accept one-sided targets below business as
usual.
One-sided targets – also referred to as optout or non-binding targets –
could be a helpful expedient for a transitional period. With a one-sided target,
countries could benefit from taking on a commitment by going further than their
target required and selling emissions rights, without obligation to buy if they
missed the target. (Garnaut 2008 p.297)
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Garnaut outlines this approach as it could apply in the region and
accommodate the forestry management:
"The national approach would require minimal institutional innovation,
and is consistent with a simple, comprehensive approach to abatement.
...Opt-out provisions [associated with one-sided targets] could be particularly
important for countries that have large forestry-related emissions, presenting
potentially large but very uncertain abatement options. Bilateral or regional
agreements might be required on the use of trading revenue, for example to allay
concerns about displacing rural livelihoods. Averaging over time, and perhaps
insurance mechanisms, would be needed to allow smoothing over baseline and
commitment periods.
Note that a national approach would not commit developing country
governments to introduce a domestic emissions trading scheme. Indeed,
applying an emissions trading scheme to the forestry sector would probably not
be appropriate for most developing countries. Instead, countries would be well
advised to use a mix of regulatory and fiscal measures to increase forest cover.
(Garnaut 2008 pp.327-328)"

Role for Regional Partnerships
In line with this approach, Garnaut has suggested that regional partnerships
could play an important role in promoting this approach. He has suggested that
Australia could work closely with Indonesia and Papua New Guinea (PNG).
Both counties have expressed an interest in working on a program and would
have a strong interest in working to reduce forestry emissions provided they were
compensated for the loss of economic opportunity through the sale of emission
credits.
Garnaut suggests that Indonesia and PNG should be linked to Australia's
emissions trading scheme and be able to trade any reduction in emissions below
their national target with the Australian government or market participants.
Other developed countries in the region such as Japan and New Zealand could
also be linked into a regional arrangement.
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For this approach to progress, work is needed on more accurate emissions
estimation, development of forestry-related emission reduction strategies and
identification of other low-emission options in the developing countries involved.

Longer-Term Emissions Management
Effective global emissions management and reduction will be dependent on a
high level of cooperation between countries, higher than for any other issue faced
by the global community. Garnaut outlines four principles that will need to form
the foundation of such a high level of global cooperation:
● Developed country leadership in developing and transferring the lowemissions technologies through a well-funded Low-Emissions Technology
Commitment.
● Developed country commitments to financially support adaptation in
vulnerable developing countries, through an International Adaptation
Assistance Commitment.
● Emissions targets and opportunities for international trade of emissions
entitlements. Allocations would converge over time to equal per capita
allocations, with special provisions for fast-growing developing countries
during the start-up phase.
● Backup action in trade within a WTO agreement.

Contraction and Convergence
If a global trading scheme is to be implemented an acceptable basis is
needed for countries to accept national emissions targets. Garnaut supports
a system based on per capita emissions whereby all countries ultimately move
to receive equal per capita shares in the allocation of a global emissions target.
Figure 3 illustrates how national entitlements could track over time based on a
convergence of per capita emissions.
Under an emissions trading scheme, allocations in line with the per capita
emissions trajectories shown in Figure 3 would not be the absolute limit of
national emissions. Countries with emissions above their allocation could buy
allowances from countries that are able to keep their emissions below their
allocation.
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Figure 3 Per capita emissions entitlements for a 550 ppm scenario

3. Conclusion
Cooperation is not only desirable from a trade and political point of view,
it is essential if the threat of global climate change is to be effectively managed.
It must take the form of both market and non-market cooperation. As the
international emissions market develops there is an increasing need for the
non-market and market streams of cooperation to be mutually supporting and
integrated.
The foundations for further non-market cooperation are in place and
there is much to build on, particularly if an effective funding mechanism can
be developed and this could be facilitated through a funding commitment by
developed countries. Key areas where cooperation is needed are in capacity
building, and technology development and deployment.
However, non-market cooperation will need to be complemented by much
more effective market cooperation. In the medium term this may be fostered
by regional trading agreements such as has been proposed for Australia,
Indonesia and PNG. Work is needed on more accurate emissions estimation and
identification of low cost abatement options in the countries involved.
In the longer term, however, a more comprehensive international market
is needed so that least cost abatement opportunities can be accessed across the
globe. An equitable system for bringing all countries into a global market could
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be one based on 'contraction and convergence' of per capita emissions. With
emission allowances based on this approach, trading could occur to ensure that
countries that have a comparative advantage in high-emitting activities and those
whose advantage lies in low emitting or emissions abating activities can all be
accommodated.

Bibliography
1. Beck. A. (2007), Managing the Environmental Impacts of East Asian Energy
Use, China and East Asia Energy Issues, ANU Canberra.
2. Garnaut Climate Change Review (2008), Draft Report, July 2008; see www.
garnautreview.org.au
3. Garnaut, R., S. Howes, F. Jotzo, and P Sheehan (2008), Emissions in the
Platinum Age: the implications of rapid development on climate change
mitigation, Chapt. 4, Garnaut Climate Change Review (2008), Draft Report,
July 2008; see www.garnautreview.org.au
4. IPCC (2007), Climate Change 2007: Mitigation. Contribution of Working
Group III to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change, Cambridge University Press, Cambridge and NewYork.
5. Ward, M. (2005) 'Role of emission trading in future climate change policies';
see <www.ieta.org/ieta/www/pages/download.php?docID=1258>.
6. World Bank (2006a), State and Trends in the Carbon Market: 2006,
Washington DC: World Bank.
7. World Bank (2006b) Clean Energy and Development: Towards an Investment
Framework, Washington DC: Development Committee (April).
8. World Bank (2008), State and Trends in the Carbon Market: 2008,
Washington DC: World Bank.

139

Session III: Regional Cooperation as a Means to Address Climate Change

Threats and Opportunities
in the Era of High Energy Prices
Yi-Lin Chang, Deputy Division Director
Li-Yen Ma, Researcher
Chiao-Yun Chang, Associate Researcher
Tze-Chen Tu, General Director
Industrial Economics & Knowledge Center (IEK)
Industrial Technology Research Institute, Chinese Taipei

Abstract
Energy security, CO2 reduction and economic development are the major challenges Taiwan
is facing today. Although high energy prices nowadays cause tension to the government
and industries, if responded appropriately, it could turn into opportunities. This paper first
introduces Taiwan's energy supply and demand status, and then discusses the impact of
high energy prices on the industrial sector, followed by an introduction of Taiwan's strategies
to cope with the energy and environmental challenges. At last, the paper concludes with
potential opportunities for regional cooperation in energy technologies and energy exploration.
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1. Taiwan's Energy Supply and Demand Status
Taiwan's energy demand has increased steadily over the past several decades
along with the expansion of its domestic economy. The total energy demand
reached 126 MLOE in 2007, an almost two-fold increase from that of 1987.
During the same period of time, Taiwan's real GDP has expanded by over 200%
from NT$4,331,641 million (US$ 135,916 million) in 1987 to NT$13,095,646
million (US$398,771 million) in 2007, turning itself into the 16th largest
economic entity1 in the world.
1.Based on purchasing power parity.
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The major challenge facing Taiwan today is that its economic growth is
heavily dependent on imported energy. In 2007, 99.33% of its total energy
supply came from abroad, of which oil accounted for 51.14%, coal 32.11%,
LNG 8.11% and nuclear 7.97%. Moreover, 81% of its oil import was from the
relatively unstable Middle East countries. Such high reliance on imported energy,
especially on imported oil makes its economy extremely vulnerable to global
energy crisis and price volatility in the oil market.
The pressure to reduce carbon dioxide emission appears to be another
immense challenge Taiwan has to face. According to the latest IEA statistics,
Taiwan's per capita CO2 emission was ranked the highest in Asia at 11.6 tons
per person in 2006. The industrial sector, which consumed 51% of Taiwan's
energy supply, contributed to 52.5% of the amount of the CO2 emission.
In June 2008, to demonstrate its strong willingness to undertake the
international responsibility, Taiwan announced a preliminary target to reduce the
amount of CO2 emission between 2016 and 2020 to the level of 2008. Despite
of the aggressive emission reduction target, Taiwan is determined to maintain
the sustainable economic growth and lower its dependence on imported energy.
Under the three guiding principles of economic development, energy security and
CO2 reduction, Taiwan has re-examined the energy structure of its industries and
drawn up a new set of industrial development strategies for the next 15 years.

2. Impact of High Energy Prices on Taiwan's Industrial Sector
Since Taiwan is almost 100% dependent on imported energy, increase in
energy prices affects the profitability of all industries. But the sequence of
impact on each particular industry differs based on the energy type the industry
primarily uses. The lag-time phenomenon exists depending on how much and
how fast other types of energy prices, such as coal and gas, reflect the oil price
spike.
Furthermore, during the era of high energy prices, companies that have
higher performance of energy efficiency, manufacture advanced energy-saving
products, or possess stronger cost pass-through ability perform better than their
competitors.
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In the end, it is expected that the "neighborhood effect" or regionalization
might become more important than globalization if the energy prices stay high
long enough.

2.1 The Impact on Industries Comes in Three Phases
As oil price increases, industries heavily dependent on oil as primary energy,
such as the transportation, textile dyes and finishing, and chemical industries,
or use oil as raw material, such as the petrochemical industry bear the most
immediate impact. Since prices of other types of energy, such as natural gas
and coal, inevitably follow the same rising path as that of oil, industries that
consume a large portion of natural gas or coal in their manufacturing processes,
including the pulp & paper, cement, glass, and metal industries, come the
second to be affected. At last, since more than 80% of Taiwan's electricity is
provided by fossil power generation, industries relying on electric power for
their manufacturing processes, such as the electronics, mechanical, and electrical
industries, are to be hit by the rising electricity price.

2.2 Impact on Profitability Differs on Company's Energy Efficiency
Performance, Product Type, and Cost Pass-Through Ability
The existence of the time-lag phenomenon does not imply that industries
immediately affected by rising energy prices will be hurt the most. In fact, the
degree of impact on a company's profitability varies with its energy efficiency
performance, product type and the ability to pass through the rising costs to its
downstream users.

2.2.1 High Energy Efficiency Performance Lowers Energy Cost
Rising energy prices increase the production costs of all companies. However,
companies using more advanced manufacturing processes and equipments, or
have implemented better energy management measures are less affected than
their competitors. The situation is particularly obvious in the highly energyintensive industries. In other words, companies with more energy-efficient plants
or equipments will have competitive advantages over the others during the
period of high energy prices.
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2.2.2 Producers of Advanced Energy-Saving Products Gain
Rising energy prices have stimulated the sales of high energy-efficient
products. Companies manufacturing advanced energy-saving products, for
example, DC-inverter air conditioners and hybrid cars, have experienced growth
in sales despite of the increase in raw material and production costs. Such
competitive advantage is gained through long-term investment in the R&D
of energy-saving technologies, which is very difficult to be surpassed by their
competitors in the short term.
High energy prices have also induced the shift in people's preference for
transportation vehicles, which is witnessed by the sharp decline of car sales,
and yet the unprecedented growth in sales of motorcycles and bicycles in
Taiwan. Therefore, bicycle and motorcycle companies perform much better than
automobile companies at the time of surging energy prices.

2.2.3 C
 ompanies with Higher Cost Pass-Through Ability Become More
Competitive
It is noted that facing high energy prices, companies that have stronger
bargaining power are able to transfer the rising costs to their downstream
users, thus remaining less affected. Take Taiwan's petrochemical industry as
an example. The upstream petrochemical material manufacturers are mostly
large companies that have more power to adjust production volume and set
the market prices. The downstream plastic product manufacturers are smaller
companies that are basically price-takers. During the period of rising oil price,
the upstream petrochemical material manufacturers are able to pass through all
of their rising costs to the downstream plastic product manufacturers and end
consumers, except for CPC, the state-owned enterprise whose price-setting is
intervened by the government.

2.3 High Energy Prices Stimulate the Re-Focus on Regionalization
Globalization is a distinct economic phenomenon of the 21st century. The
main philosophy behind it is that the efficiency of the international economic
operation will be improved in a most cost-effective way if each country or region
conducts production based on its most competitive resources and technologies,
and trade with each other. Globalization takes place when barriers like tariff
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duty, transportation fees, and local protectionism are minimized. However,
globalization might be threatened by the recent increase in transportation costs
caused by higher energy prices, which have eroded the profits obtained from the
global outsourcing and manufacturing at low labor-cost regions.
Take the furniture industry as an example. To cut the production cost,
furniture manufacturers used to transport the material (wood) from North
America to Asia for production, and ship the finished products back to European
or American markets. However, high energy prices have made the shipping more
expensive. The shipment cost of a 40 feet container from Shanghai to USA was
US$3,000 in 2000, but the price increased to US$8,000 in 2008. The Canadian
Imperial Bank of Commerce (CIBC) estimated that the increase in the shipment
cost was equivalent to levying a 9% tariff duty. As a result, IKEA (a giant
furniture manufacturer) established a new factory in Danville Vista, Virginia (an
important furniture production base in USA) in May 2008. Some US furniture
manufacturers also started withdrawing their outsourcing orders from Asian
factories back to USA.
It is expected that high energy prices will strengthen the above-mentioned
"neighborhood effect", which refers to the establishment of production bases
close to the origin of raw materials, or the market of end consumers. The
importance of regional production and regional market will be re-emphasized.

3. Taiwan's Strategies in the Era of High Energy Prices
In 2007, the industrial sector accounted for 51.75% of Taiwan's total energy
consumption, followed by transportation sector 13.14%, residential sector
11.21%, commercial sector 10.06%, power sector 8.66%, agricultural sector
0.89% and non-energy use 4.29%. The energy audit conducted in 2007 shows
that energy-intensive industries such as iron & steel, chemical, textile, cement,
pulp & paper, and electronics & electrical industries accounted for 71.9% of
the industrial energy consumption in Taiwan, as shown in Fig.1. The chemical
industry took the biggest share of 23%, followed by iron & steel industry 16%,
electronics & electrical industry 12%.
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Figure 1 Distribution of the Industrial Energy Consumption in Taiwan

A closer examination of the energy structure for each energy-intensive
industry is shown in Fig.2. Above 90% of the energy used by the electronics and
electrical industry is in the form of electric power. 75% of the energy demand of
the cement industry and 57% of that of the iron & steel industry are supplied by
coal. For pulp & paper, textile and chemical industries, oil constitutes around
20% of the energy supply.
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Figure 2 Energy Structure of the Energy-Intensive Industries in Taiwan

The industrial sector forms the cornerstone of Taiwan's economic prosperity.
Maintaining a sustainable economic growth is the uttermost goal for the next 15
years, which needs to be complemented by improvement in energy security and
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achievement of CO2 reduction. Facing the above challenges, Taiwan's strategies
for the industrial development can be summarized as:
● In the short-term, improve the energy efficiency of the industrial sector
through demand-side management;
● In the mid-term, encourage the adjustment of industrial structure through
policy forces to induce investment in energy efficient industries;
● In the long-term, enlarge the use of alternative energy and foster a prosperous
green energy industry.

3.1 Short-Term Strategy
Improving the energy efficiency is one of the most important measures in
the short term (within five years) due to its less expensive and more applicable
feature. The energy auditing system is the key element for improving the
energy efficiency in the industrial sector, which is enforced under the Energy
Management Law and has been implemented among large energy users since
1991. In addition, on-site energy audits have been carried out among the top
100 large energy users since 2000 to strengthen the effectiveness of energy
savings. It is expected that these measures will help to achieve the energy-saving
goals of realizing an accumulated 16% improvement in energy efficiency by
2015 and 28% by 2020 respectively.
The achievement of the energy auditing system has proved to be significant.
In 2006, for example, the total energy savings achieved by the top 200 energy
users was 423 KKLOE, about 1% of the total energy consumption. As Figure
3 shows, the largest savings was found in the electronics/electrical, chemical,
textile, and iron and steel sectors. The unit energy consumption of major
industrial products such as cement, styrene, LDPE, polyester staple, wafer, and
TFT-LCD was also found to be lowered from 2003 to 2006. The main energysaving measures used in the industrial sector include energy management,
replacement with more efficient facilities and equipments, such as high efficiency
motors, refrigerators, air compressors, boilers and furnaces, and lighting systems.
In 2006, the contribution from the energy savings of all energy-intensive
industries to CO2 reduction amounted to more than one million tons, with the
largest part of contribution coming from the electronics/electrical sector at 452
kilotons, followed by the chemical sector at 371 kilotons.
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Figure 3 Energy Savings by Top 200 Energy Users in the Manufacturing Sector

3.2 Mid-Term Strategy
In addition to improving the energy efficiency of the industrial sector, Taiwan
will also push forward the adjustment of the industrial structure. But adjusting
the industrial structure does not mean that energy-intensive industries are no
longer welcome.
Some industries, such as the textile, pulp & paper, and cement industries,
have already moved the majority of their production capacities to other emerging
markets due to the diminishing demand in the home market. For new investment
applications in basic industries, such as the iron & steel and petrochemical
industries, or in the electronics industries, such as the semiconductor industry,
which are the backbone of the economic development, the government should
still support, but take more strict assessment measures to review the applications'
total energy consumption estimates, unit product energy consumption estimates,
and energy efficiency improvement targets. The government will also provide
incentives to reward the development of low energy-consuming processes
and encourage the construction of low energy-consuming factories and the
replacement of old equipments with new and higher energy efficiency ones.

147

Session III: Regional Cooperation as a Means to Address Climate Change

3.3 Long-Term Strategy
Improving the energy efficiency and adjusting the industrial structure both
have their potential limits, in the longer term, renewable energy will make
considerable contribution to energy security and CO2 reduction. As Table 1
shows, in 2006, the renewable energy accounted for 7.3% of Taiwan's electricity
supply, of which hydro power took the biggest share of 5.1%. However,
the development potential of hydro power in Taiwan has almost reached the
ultimate.
In the future, Taiwan will gradually increase the use of other types of
renewable energy, including wind power, biomass and solar PV, etc. for power
generation. By 2025, 15% of the electricity supply, or 8,450MW, will come from
renewable energy sources. To encourage the development of renewable energy
by the private sector, Taiwan has adopted the feed-in-tariff scheme with different
purchasing prices for different types of renewable energy. The purchasing prices
will be reviewed every three years for adequacy.
Table 1 Target for Renewable Energy Development in Taiwan

1. Hydro
2. Wind Power
3. Solar PV
4. Geothermal
5. Biomass
6. Fuell Cell
7. Ocean Energy
Total

2006
MW
%
1,911
5.1
203.7
0.5
1.6
0.0
--600
1.6
----2,716
7.3

2010
MW
%
2,168
5.7
980
2.6
31
0.1
--741
1.9
----3,920
10.3

2015
MW
%
2,261
5.1
1,480
3.4
320
0.7
10
0.0
850
1.9
50
0.1
1
0.0
4,972
11.2

2025
MW
%
2,500
4.4
3,000
5.3
1,000
1.8
150
0.3
1,400
2.5
200
0.4
200
0.4
8,450
14.9

Note: % denotes the percentage of the renewable energy in total electricity supply
Source: BOE, MOEA, Taiwan

Besides increasing the use of renewable energy, Taiwan is also dedicated to
fostering a new energy economy in the long run. Based on its well-established
technical strength in the semiconductor and flat panel industries, Taiwan has
chosen solar PV and LED as the two most important industries for development
in the next 15 years. The government will input more resources into these two
industries to help with the R&D, standardization, and market exploration. It
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is estimated that by 2015, the two industries will all together generate total
revenue of NT$1 trillion (US$30 billion), becoming the new growth engine of
the economy.

4. Opportunities for Regional Cooperation
High energy prices not only push the governments to take serious actions on
energy-saving and the use of renewable energy, but stimulate more opportunities
for regional cooperation. Hereafter are our views on possible forms of regional
cooperation.

4.1 Cooperation between Oil-Producing and Oil-Consuming Countries
During the recent years, the Persian Gulf countries have been investing
aggressively to establish their own petroleum refining and chemical industries.
Taking advantage of their cheap oil, the petrochemical products produced by the
Middle East countries could be highly competitive in the global market.
Facing competitions from the Persian Gulf, the petrochemical companies of
the Asia Pacific region have to come up with new strategies. Strategic alliance
between Asia's oil-consuming countries and oil-producing countries will be one
solution, which not only helps the oil-producing countries enhance their oil and
gas production capabilities, but enables the oil-consuming countries to diversify
their energy sources, lower the transportation costs and control the risk of energy
price volatility. Such cooperation already exists between Chinese, Japanese or
Singapore petrochemical companies and Southeast Asia's oil-producing country –
Vietnam.

4.2 Cooperation in Energy Service
The attention on energy-saving accelerates the growth of the energy service
industry. In Taiwan, the total revenue of the energy service industry has
expanded by almost 500% from 2005 to 2008.
Since the manufacturing industry accounts for over half of Taiwan's total
energy consumption, the government has been making great efforts improving
the energy efficiency of the manufacturing sector for years. As a result of
these efforts, Taiwan has trained a large number of qualified energy service
149

Session III: Regional Cooperation as a Means to Address Climate Change

engineers that are able to perform integrated energy-saving analysis, evaluation
and strategic planning services. Taiwan is also willing to cooperate with other
member states to share our knowledge in the energy service field and make
contribution to the regional energy-saving and CO2 reduction.

4.3 Establishment of a Regional Energy Reserve Trust Mechanism
Although some IEA member states, such as Japan, Korea, New Zealand and
Australia, etc. have set up the 90-day strategic oil reserve systems, most countries
in the region do not have adequate emergency reserves, creating a security
concern for the region. To resolve the energy security problem, we believe it
is beneficial to set up a regional energy emergency reserve, as Japan proposed
before. The mechanism should also be able to loan from the reserves to the
participant member when it is temporarily in need of.
However, the establishment of such a regional energy reserve system requires
not only an enormous amount of investment but also the willingness and
trust of each participating member. Although the idea had been brought up
before, little progress has been made. The increase in energy prices will draw
people's attention on the topic again. We believe that, for regional security, it is
worthwhile for the member states to make concerted efforts on establishing a
regional energy reserve system.

4.4 Co-Development of Advanced Energy-Saving Technologies
The Asia Pacific region has the largest manufacturing base in the world.
Facing the era of high energy prices, Asian countries should work together to
improve the energy-saving technologies of our manufacturing industries. For
instance, Japan, Korea, and Taiwan should take the leading role to improve the
energy efficiency of the electronics products since they have the world's largest
electronics industry. Japan, Mainland China and Taiwan could cooperate on
developing the next generation solar cells since they have the world's fastest
growing solar cell manufacturing industry. Cooperation on technology
development will make the whole world better than it is today.
Furthermore, besides being a manufacturing base, the Asia Pacific
region should also become the application base of advanced energy-saving
technologies. Some small and middle-sized cities within the region could be
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taken as experimental bases for new technologies, such as renewable energy,
green building technology, and new type of transportation vehicle, etc. Since the
population of these cities is relatively small, the risk of experiment failure can be
minimized. In addition, successful experiments could bring more international
exposure to these cities, which otherwise are almost unknown to the world, and
help improve their local economy.

5. Conclusion
We have examined that the impact of high oil price on industries comes at
three phases depending on the type of energy the industry primarily uses. Oilintensive industries are first affected, followed by industries heavily consuming
coal or gas. Industries relying on electric power are the last to be affected.
Nevertheless, the level of impact on the profitability of each particular industry
differs with the industry's energy efficiency performance, product type and the
ability to pass through the costs to downstream users. Industries performing
better energy management, producing energy-saving products, or playing a
major role at the upstream of the supply chain appear to be more competitive at
the time of high energy prices. If the energy prices remain high for a long period
of time in the future, the importance of regionalization could be higher than
globalization particularly for those industries that have a significant portion of
transportation costs.
High energy prices bring pressure and risks to governments and industries;
however, if responded appropriately, risks could turn to opportunities. Facing
the era of high energy prices, Taiwan's strategies are: in the short-term, improve
the energy efficiency of the industrial sector through demand-side management;
in the mid-term, adjust the industrial structure through policy forces to induce
investment in energy efficient industries; in the long-term, enlarge the use of
alternative energy and foster a prosperous green energy industry.
The threat brought by high energy prices highlights the importance of
regional cooperation, which can be in the forms of: cooperation between oilproducing and oil-consuming countries; cooperation in the energy service sector;
establishment of a regional energy reserve trust mechanism; and co-development
of advanced energy-saving technologies.
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In conclusion, the era of high energy prices pushes the industries to
upgrade the technological level, and stimulates the governments to seek closer
cooperation. A healthy transformation will make the Asia Pacific region stronger
and more prosperous in the long run.
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