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Safeguards for Sustainable Development:
Towards a desirable REDD+ program

Hiroji Isozaki
Abstract

REDD+, that aims to accelerates the financial flow into the forest management by combining the
sustainable forest management and the absorption of carbon dioxide, encounters criticism from the point
of the environmental protection and the human right protection. Although UNFCCC and CBD adopted
the COP resolutions that required adequate safeguards for the conservation of biodiversity and the
protection of human rights, they were not set down in detail. A set of useful principles and guidelines for
the sustainable development have been adopted by relevant international environmental treaties. Based on
these international instruments and guidelines, the basic principles, criteria, indicators and procedures for
REDD+ safeguards may be reconstructed.
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Does a Kuznets Curve Apply to Flood Fatality?

Guangwei Huang
Abstract

A Kuznets curve is the graphical representation of Simon Kuznets’' hypothesis that as a country develops,
there is a natural cycle of economic inequality driven by market forces which at first increases inequality,
and then decreases it after a certain average income is attained. The concept has been applied to
environmental studies hypothesizing that the relationship between per capita income and the use of natural
resources and/or the emission of wastes has an inverted U-shape. This paper presents a case study aimed
to validating the applicability of the Kuznets Curve to flood disaster. The focus is the largest city of China-
the Chongqing City that is located in Southwest China. The economy of the city jump-started in 1998 since
it was raised to be one of the four municipalities under direct control of China’s central government. By
analyzing various data for the 10-year period after its takeoff, it was found that the annual flood fatality
during the study period was largely controlled by the annual total runoff of surface waters across the city.
The relationship between economic growth and flood fatality is not a simple matter of increase or decrease.
Instead, the high investment in water-related infrastructures along large rivers owing to economic growth
was offset by irrational urban development along tributaries.

Key words : Kuznets Curve, GDP, flood fatality, annual total runoff, Chongqing City



Does a Kuznets Curve Apply to Flood Fatality?

1. Introduction

On a global scale, floods pose a big threat to people all over the world. Between 1975 and 2000,
over 170 thousand people were killed by floods, making floods one of the most severe types of the
natural disasters. Although loss of life is considered as the most grievous consequence of flood di-
sasters, the number of studies on flood fatality is far less than that on flood modeling, flood map-
ping, alert systems and flood protection measures. If one searched with keywords of flood and death
in the reference database of Japan Society of Civil Engineering, it would end up with a few truly re-
lated hits. The European Floods Portal brings together information on river floods and flood risk in
Europe, resulting from ongoing research within the “Floods” Action at the Joint Research Centre
(JRC) of the European Commission. A look into their publication lists over the past 5 years (http://
floods.jrc.ec.europa.eu/publications.html) found no direct contribution dedicated to flood death toll
study. In U.S, a model abbreviated as LIFESim has been developed, which provides estimates of life
loss due to dam failure. Nevertheless, the great shortcoming of the model is that the value of every
parameter depends on subjective estimates without convincing calibration.

In addition to the limited number of studies on flood fatality, the existing methods are static in na-
ture, unable to explain the dependence of flood fatality on evolving socio-economic conditions. The
great uncertainty associated with parameters of LIFEsim model rendered it inapplicable to the study
of flood death toll change over time. In the model of flood casualty estimation employed by Peduzzi
et al. (2009), socio-economic variables were introduced into the model structure. However, a
weighted average over time was indeed used in actual estimation so that it was not a dynamic
model. Consequently, the model could not be used to study the temporal change of flood fatality
with evolving economy. Overall, methods available for estimating flood-induced fatality at present
are still limited in number and in its capability of explaining the relationship with changing econo-
my.

On the other hand, it is a common understanding that there is an intrinsic relationship between
poverty and flood fatality because poverty affects people’s capacity to protect themselves and their
ability to live in areas having less exposure to flood risk. The Intergovernmental Panel on Climate
Change (2001) reports that 65% of world deaths from natural disasters between 1985 and 1999 took
place in nations whose incomes were below $760 per capita.

In Bangladeshi, about 40 percent of the country was flooded in 1987, affecting 30 million people
and caused about 1800 deaths. The floods in 1988 were even more serious, covering about 60
percent of the land area, affecting about 45 million people, and causing more than 2,300 deaths
(Ninno et al. 2001). In the year 2004, devastating monsoon flood submerged two-thirds of the
country, 35.9 million people affected, 726 deaths, millions of people made homeless (Rayhan and



Grote, 2007).

In Pakistan, the 2010 flood has disproportionately affected its poorest regions, southern Punjab and
rural Sindh where deprivation levels are high and the infrastructure is poor. The majority of the
population in these regions is highly dependent on crop income with less diversification in their
sources of income. 40 percent of the population lives below the poverty line, and 82 percent live on
less than US$ 2 per day. The flood has snatched their limited assets and livelihoods and has pushed
them into extreme poverty (WFP, 2010).

During the Venezuela floods of 1999, as many as 30,000 people died and 150,000 to 200,000 people
were made homeless and many of the victims were poor people according to the report by
Commission of European Communities.

Peduzzi et al. (2002) indicated that least developed countries account for 53% of flood casualties
while the most developed countries account only for 1.8% of all victims.

These above-mentioned facts gave strong support to the general perception that poorest societies are
most vulnerable to flood disasters. However, the reverse question- “does the economical growth
lead to significant reduction of flood death toll?” remains insufficiently unexplored.

In 1955, Simon Kuznets suggested that as per capita income increases, income inequality also in-
creases at first but then, after some turning point, starts declining (Kuznets, 1955). Mathematically,
the Kuznets hypothesis is an inverted U-shape curve. The validity of Kuznets curve has been inten-
sively investigated, but the evidence is mixed. Western European countries tend to support Kuznets's
conjecture. For instance, the Gini coefficient for income inequality in England rose from 0.4 in 1823
to 0.627 in 1871, and fell to 0.443 in 1901 (Williamson, 1985). On the other hand, Asian countries
such as Japan and South Korea experienced monotonically falling inequality. Since 1991, the
Kuznets Curve took on a new existence. It became a vehicle for describing the relationship between
per capita income and the use of natural resources and/or the emission of wastes (Grossman and
Krueger, 1995). According to this specification, at relatively low levels of income the use of natural
resources and pollutions increase with income. Beyond some turning point, the use of the natural re-
sources and/or the emission of wastes decline with income. In the years since these original obser-
vations were made, researchers have examined a wide variety of pollutants for evidence of the Envi-
ronmental Kuznets Curve (EKC) pattern, including automotive lead emissions, deforestation,
greenhouse gas emissions, toxic waste, and indoor air pollution. Some investigators have experi-
mented with different econometric approaches, including higher-order polynomials, fixed and ran-
dom effects, splines, semi-and non-parametric techniques, and different patterns of interactions and
exponents. Others have studied different groups of jurisdictions and different time periods, and have
added control variables, including measures of corruption, democratic freedoms, international trade
openness, and even income inequality (bringing the subject full circle back to Kuznets's original
idea). Cropper and Griffiths (1994) found that deforestation in Africa and Latin America also con-
forms to the EKC hypothesis, with a turning point between $4,700 and $5,400 (in PPP terms).

In the field of natural disasters, however, the application of the Kuznets curve is very limited.



Kellenberg and Mobarak (2008) provided evidence that for the certain types of disasters such as
floods, landslides and windstorms, there is indeed a non-linear relationship where disaster deaths
increase with rising income before they decrease. Therefore, testing the Kuznets curve in the field of
natural disasters is a subject worth exploring and a successful expansion of the Kuznets curve to
natural disasters should not only explain the inverse-U shaped pattern experienced in the
development of European economies, but also account for the possible lack of such a relationship.
The present work is a case study aiming at validating the applicability of the Kuznets Curve to flood
fatality and adding new insight into the subject. The target of the present study is the Chongqing
City, which is the largest city of China.

2. MATERIALS AND METHODS

2.1 Study site description

Chonggqing City is located on the upper reach of the Yangtze River in the mountainous areas in the
southwest of China. It became one of the four direct-controlled municipalities in China in 1998, and
the only such municipality in inland China (the other three are Beijing, Shanghai and Tianjin). The
central urban area of Chonggqing is situated at the confluence of Yangtze River and Jialing River.
Figure 1 presents a geographical view of the location. It is 470 km from east to west and 470 km
from north to south. The history of Chongqing extends back at least 3000 years. It has now

jurisdiction over 40 districts and counties (autonomous counties and cities) and covers an area of

Figure 1 Location of Chongqging City



8,240,000 km’ with a population of 31,590,000. Therefore, Chonggqing is the largest city of China in
terms of population and area. Figure 2 outlines the evolution of Chonggqing’s urbanization over the
past three decades. In the 1970s, the urbanized area was mainly confined to the Yuzhong District,
which is on a narrow peninsula formed between the Yangtze River and Jialing River. During the
period of 1989-1997, the urban area expanded but not very significant. However, during the 10-year

period after being raised in its administrative status, the urbanization progressed very rapidly toward

1997 2008

Figure 2 Urban sprawl in Chongqing during the study period

(source: Chongaing Urban Planning Bureau)
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the North and the West.

Chongging has a complex geological conformation. Mountains and hills account for 75% and 18%
of its area, respectively. Flat area is less than 10% of its area. In Japan, the mountain area is 75% of
the total land. Therefore, the land availability in Chonggqing is more severe than Japan. Chongging is
also characterized by abundant waterways. In addition to the Yangtze River and Jialing River, there
are another 11 tributaries of the Yangtze River having a drainage area larger than 3000 km® and 40
tributaries with a drainage area larger than 500 km’. The population of Chongging shows a V-type

change since 1998. The density over all urbanized districts and counties is 1005 people per km’.

2.2 Methodology

Various data of Chongqing City such as population, GDP, river runoff and flood disaster records
were collected from Chongqing Municipality. Then, multi-regression analysis was conducted. How-
ever, the analysis was not conducted event-by-event. Instead, the focus was placed on the yearly
variation of flood fatality during its economical boom. Previous studies (Peduzzi et al. 2009) at-
tempted to link flood mortality with flood frequency that requires long-term data to determine the
flood frequency of a given magnitude. In the present study, a different approach was taken that ana-
lyzed the death tolls on the basis of the annual total runoff of surface waters generated within the
Chongging City, which was the difference between the annual total runoff leaving out the city and
that entering the city. The logic is that this value reflects the region’s wetness in any one year. The

higher value of this annual water budget is usually associated with more floods in any given year.
3. Results and discussions

Figure 3 shows the changes of annual flood fatality with GDP in Chonggqing over the 10-year period
after it became China’s fourth municipality directly under the central government. The GDP in 2009
was more than 4 times as compared to 1998. The average yearly income per person in Chongqing
has increased from 6,433 RMB in 1998 to 26,640 RMB in 2008. Judging from the graph, the flood
fatality in Chongqing has a decreasing tendency as GDP increased. However, this simple plot did
not reflect the natural hydrological variation. As shown in Fig. 4, the log-transformed flood fatality
is fairly well related to the annual total surface water runoff in this region. The correlation
coefficient is 0.72 between the two and the regressed equation is:

In(D) = 0.005F + 0.99 (R*=0.72, p<0.05)
or

D =2.7exp(0.005F)
where D=annual flood fatality and F=annual total runoff of surface waters across Chongqing.
The exponential dependence of flood fatality on the annual total runoff indicates that the city was

still at the mercy of nature despite of its economic jump.

20



350 800 7
300 f “g 16
%
250 = 600 15 ~
= 2
2 L S =
£ 20 : {4 3
2 150 } E 400 15 £
= 3
=] (=]
100 | = {12 =
% g 200 —&— Runoff
E —p— Flood fatality 11
0 0 s s 0
500 1500 2500 3500 4500 5500 6500
1996 2000 2004 2008 Year

GDP (10° RMB)

Figure 3 Relationship between GDP and flood Figure 4 Relationship between flood fatality and
fatality in Chongqing since its economic takeoff annual total runoff of surface waters

Figure 5 shows that the number of people affected by floods over the study period fluctuated in a
very similar way as the annual total runoff. Figure 6 indicates that the direct economic loss due to

flooding in Chongqing was also an exponential function of the annual total runoff.
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Over the 10 years, the investment in water sector by Chongqing Municipality totaled 340 X< 10°
RMB. The length of levee constructed along the major rivers was 130 km during the 10 years and in
the meantime, more than 500 dams were repaired or rebuilt, which increased the total storage by 2
X 10° (m?). Since 2001, Chongging has established more than 3000 geological disaster monitoring
stations. Besides, the percentage of dwellers having received university education has increased
from 0.1% in 1998 to 5.7% in 2008. The structural measures must have increased the coping
capacity of Chongqing. The elevation of income level and education should have increased the
awareness of residents on water-related disasters. However, the substantial dependence of the death
toll, the affected and the direct economic loss on the total water volume over the study period
implies that the countermeasures to reduce flood disaster in Chongqing had not produced significant
improvement during this period. In other words, the city had not immediately benefited from its
economic success. The fact is that the efforts made during the study period mainly increased the

city’s coping capacity against floods in major rivers. Since Chongqing is densely covered by many
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medium and small rivers, flood risk became higher as residential development expanded along
medium and small-scale rivers.

Urbanization in Chongqing progressed rapidly during the period of time at the rate of 20-25 km/yr.
This explosive urbanization affected the small and medium-sized rivers within the city in many
ways. In addition to the large increase in impervious surfaces, many natural river reaches of small
and medium-sized rivers were converted to culverts. Consequently, the conveyances of these river
reaches were reduced, resulting in bottlenecks for flood water passage.

On July 17, 2007, a heavy storm hit Chongqing, causing flooding in multiple areas across the city.
According to the meteorological station in the Shapingba District of Chongqing, the precipitation on
July 17, 2007 was 266.6 mm, updating the highest of Chongqing ever since 1982. The hardest hit
area was the Cheng Jia Qiao Town in the Shapingba District. Immediately after the disaster, China’s
president Hu Jintao visited this flood-battered area, expressing condolences and vowing to help the
thousands affected. This reflected the degree of the disaster.

The direct cause of the disaster in the Cheng Jia Qiao Town was the overflow of the Liang Tan
River, which is a tributary of the Jialing River and 88 km long. The overflow occurred where the
natural river channel had been converted to culvert as shown in Fig. 7. Flood waters overflowed
there partially because of the reduction of conveyance resulting from the conversion. The maximum
inundation depth in the town was 4 m. The drainage system in the district was just designed for
5-year storm event. As shown in Fig. 8, the land-use in the Shapingba District has been greatly
altered during the period of 1998-2008. The paddy fields and waterways were reduced by 50% and
17%, respectively. In the same time, impervious surfaces increased by a factor of 2.4 Besides,

because there was no hydraulic gauging station in the river reach through the Shapingba District,

Liang Tan e
River

= Cheng Jia Qiao
Town

Figure 7 Liang Tan river channel converted to underground culvert at Cheng Jia Qiao Town due
to economic growth
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Figure 8 Land-use change in the Shapingba District

flood warning was not provided to people living near the river. It must be noted that the death tool
of this flood disaster was 42, but no life loss was directly associated to flood waters in the two major

rivers- Yangtze and Jialing Rivers.

Flood vulnerability may be expressed as follows:

Vulnerability = Exposure + Susceptibility — (Coping capacity + Resilience)

The economic development in Chongqing has led to more investment in water-related
infrastructures and significant increase of income. In general, these factors contribute to the
reduction of flood vulnerability via reducing susceptibility and increasing coping capacity and
resilience. However, the situation in Chongqing was that the booming economy did increase its
coping capacity against floods in major rivers but the rapid urbanization owing economic growth
has increased its exposure to flooding from small and medium-sized rivers. Wording differently,
economic growth shifted the regional risk source from major rivers to small and medium-sized
rivers.

Based on the above discussion, the application of the Kuznets Curve to the flood fatality of
Chonggqing City should be modified as follows.

Since the flood fatality in Chongqing during the study period was largely nature-driven regardless
of its economic performance, the rising limb in normal Kuznets Curve becomes a flat line. Since the
turning point has yet loomed up, the time lag between economic development and flood fatality
reduction is at least 10 years in Chongqing. Besides, sub-curves may be added to elucidate the

mechanism of the flat portion as illustrated in Fig. 9.

Conclusions

By analyzing flood death toll, annual total runoff, economic and urban development of Chongqing,
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Figure 9 Modification of the Kuznets curve for the case of flood fatality in the Chongding city

this study shed new light on the relationship between flood fatality and economic success. The main

findings are as follows

L.

During the 10 year period after the take-off of Chongqing's economy, the flood fatality was
associated to the annual total runoff to a large extent. Simple plot of flood fatality against GDP
could lead to misinterpretation that economic growth immediately reduces flood fatality in

Chongging.

. The number of person affected by floods and the direct economic loss were also found to be well

correlated to the annual total runoff.

. The rising limb of the conventional Kuznets curve should be replaced by a flat line when applied

to the flood fatality of the Chongqing. The reason is that the economic growth during the study
period enhanced Chongqing’s capability to cope with floods in major rivers; meanwhile, rapid
and irrational urbanization increased the regional flood vulnerability related to small and
medium-sized rivers. The two factors canceled each other leading to a flat line portion in the

Kuznets curve.

In the long-term, economic success will certainly bring down the flood death toll as proven by the

small number of flood fatality in developed countries. Therefore, a question for developing countries

to answer is “how to shorten the transitional period”.
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Plan and design of Carbon Bonds
— Euro Bonds are so controversial, but Carbon bonds are definitive inevitable —

Yoshihiro Fujii
Abstract’

To establish stable and sustainable low carbon society, we need to create innovative and functional
financial market which would induce huge our wealth to the low carbon society, especially in terms of the
assets of long-term institutional investors’ investments. This new money cannel, as a new investment class
carbon bonds must be formed by combination with public and private partnership. If we can succeed to
in designing such carbon bond and its market, we can move toward sustainable and wealthy society. And
to do so, it might be useful to put some kind of policy flavor, tax-exempt or subsidy and so on, to raise
confidence and reduce risk for carbon bond holders. I hope market players and policy makers can corporate

together to form this necessary, and expanded market for carbon bond.

1 Yoshihiro Fujii Professor, Graduate School of Global Environmental Studies, Sophia University, 7-1 Kioicho
Chiyoda-ku Tokyo, Japan 102-8554 fujii@genv.sophia.ac.jp

2 This paper is based on a speech by Yoshihiro Fujii, 6 July 2012, in Global Sustainable Finance Conference
held at Karlsruhe in Germany.
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Plan and design of Carbon Bonds

— Euro Bonds are so controversial, but Carbon bonds are definitive inevitable —

<Introduction>

This paper explains briefly on a role of carbon bonds, as a new financial channel connecting
between conventional financial markets and the future low carbon society which our global
community must construct with urgency, in order to ensure the survival of humanity. The very
substantial task of delivering Carbon Bonds is nothing less than making financial markets
sustainable in terms of ecology, humanity and least important of all, in terms of finance.

We have to do this task under global coordination among all countries and achieving it in the most
cost-effective way. Unquantified but still enormous bills must be paid, and paid very soon, if we are
not to overcome the unprecedented market failure of man-made climate change, both in mitigating

its effects and adapting to it.

For many developed economies, now is the worst of times to be facing up to this bill, in the
European Union, in my country of Japan, and in the USA, almost all developed nations have are
experiencing huge budgetary deficit in the public sectors.

It means we couldn’t have enough money in government’s pockets for allotting to costs of carbon
reduction & mitigation. In addition, political unrest currently linked to the reduction of public debt
in Greece, Spain and elsewhere, impedes still further the urgently needed policy initiatives, urgently

necessary to achieving a globalized low-carbon economy.

On the other hand, many developing, emerging countries like China, India and Brazil,
policymakers seek further economic growth in their domestic markets. Because they have still had
serious poverty issues in domestic market and also faced a widening gap between the wealthy and
the poor in the countries. Therefore, in general, they have also been hard to allot their resources

enough to carbon reduction & mitigation.

Under these mix of circumstances, we have to find out balanced solutions between carbon and
economy. This is the main and urgent requirement, identified in Durban at the end of 2011 and Doha
at end of 2012. towards establishing a post-Kyoto framework for sustainable development, and
allocating financial resources to meet costs of climate change, until now fatally unrecognized on the
planet’s balance sheet. In taking our next step toward such balanced solutions, we need to develop

new financial instruments. Carbon bonds are among the most probable of those solutions.
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1. Back ground of the needs of Carbon Bonds as a new financial mechanism

a) 3 ideas from financial view points

Let me start with a consideration of carbon bonds, and explain their background from a mainly
financial point of view. I pointed out three key words; Necessity, Combination, and Innovation.

In a word, necessity drives their development. Secondly, in order to design such innovative bond
scheme, we need to harness a combination of the public functions and private markets. In other
words, we need some form of public & private partnership (PPP) to make new financial scheme.

Thirdly, to deliver marketable carbon bonds, we select significant tools and innovation in the
design of new financial instruments. It will contribute making carbon reduction, mitigation and even
opportunity pricing through their original functions. Therefore, these three ideas, Necessity,
Combination (or partnership) and Innovative Design are key factors to find out the answer to “why

carbon bonds are”.

b) impact of carbon reduction costs

How much cost we have to pay to curve GHG emissions to safety level or at least to manageable
level? There are a lot of academic estimates including famous Stern Review (2006). These estimate
explained we have to pay roughly around 1%-2% of world GDP every year. World GDP counted as
$62 trillion in 2010. Therefore, 1%-2% means $0.62trillion -1.24trillion. For example, the smallest
case is almost equivalent to Switzerland's GDP and biggest case is similar to Mexico’s.

It is big money. So, where we can obtain these amounts of money? We also need to get these
money urgently, as soon as possible to avoid global temperature slipping uncontrollably beyond 2°C.
Getting big money and acting quickly. Meeting these two challenges, we have to design new
financial instruments such as carbon bonds, and to trade them on markets, so as to offset risk and

raise liquidity. This unprecedented project will require careful management.

¢) 2 main Carbon risks ~where the value of carbon from~

Value of carbon would be mainly derived from government regulation (such as emission control
against major emitter like factories and offices, or introducing Feed in Tariff system to put assured
electricity price generated by renewable energy). This means if the regulation would be changed in
near future, the value of carbon would be also changed at the same time. Altering regulation implies
altering the value of carbon. We call it regulatory risk.

Market risk, a second category of carbon risk, is related to the regulatory risk. But it is slightly
different. For example, a government may decide to introduce the strict regulation into market for
carbon. Most likely to suffer, under this scenario, are major players in the newly defined market,
companies who turn out their products at a higher carbon-intensity than their competitors. They

stand to lose big, yielding market share to producers who meet the market's new demands more
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efficiently — in this case, at a higher output of per unit of carbon. We define this as market risk as

relative adaptability of different market players.

2. Current situation of Clean Energy Finance

a) Steady growth of money flow toward Clean Energy market

So, new financial markets are needed to value this previous externality of carbon dioxide emission,
as well as new instruments to allocate its value among market players. we have already had certain
amount of money flow to carbon markets, or clean energy markets. Data shows the current situation
up to 2011 of clean energy financing. This data comes from Bloomberg New Energy Finance (NEF).
You can easily understand that investment in clean energy has increased every year. Total amount of
these money flows a year has reached around $260billion.

Where this money has been invested? Clearly, USA and China are the top list of destinations; next
comes Germany and Italy. Positions of top two countries are reflected on their market size. Next two
countries, Germany and Italy might be reflected on regulation. The position of Japan is quite lower
than others. It is pity but this reflects on weak regulation. But as you know, we have just started
Japanese version of Feed in tariff system (FIT) for renewable energy, taking effect from Ist July
2012. So probably Japan's position will rise in the ranking 2012 and forward. Japan has big potential
for renewable energy sources, such as wind, solar and geo-thermal.

Bloomberg estimates money flow will reach over $600billion a year by 2030. These predictions

reflect on future extension and development of current regulations.

b) We need more money flow
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Figure 1 : We need bigger money = 1~ 2% of Global GDP
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But as I mentioned before, based on scientific estimates, our minimum requirement for carbon
mitigation & adaptation is 1-2% of global GDP. The trends above estimated in Bloomberg will not
enough to meet the demand. We need 2-4 times bigger money flow to curve global warming at a
stable level, manageable level.

If we fail to do so due to a shortage of money flow in this carbon market, the consequences are
shown in the box on the right in the Figure 1. Costs to restore the tangible damage from climate
change will be between 5 and 20% of global GDP, that will be between10 and 36 times greater money

than currently made. If it happened, we couldn't manage both global warming and global economy.

¢) Which parts of demands would be increased

Money flow would be some destinations like water flow. Water usually flows from higher parts to
lower ones. In carbon money market, there are three destinations of money flow.

First destination known to all of us, it is the market for renewable energy and energy efficiency.
This market is evaluated as low or zero carbon energy. The second destination is geographic
segment. Demand for investment to mitigate carbon emissions will increase drastically in
developing countries in relation to demand in the advanced economies. Their GHG emission trend
will increase more rapidly than us. And their emission volume will also surpass all developed
countries in 2050. Of course it means there will increase needs and opportunities for carbon business
in developing countries, as well.

Thirdly, global energy demand will increase, as growing populations, all seeking conventional
economic growth and the pursuit for wealth, health and happiness total. As demands for energy rises
inevitably, so more supply-side investments are required in both renewable and energy efficiency.

This requirement for money needs to be met.

3. Concept of carbon bonds

a) Characteristic of carbon investments

I have explained briefly some of the components required in new financial scheme toward low
carbon society. A question which may occur to us is “What is the need for a new instrument, - the
carbon bond - in financing these future needs, in preference to other established, conventional tools,
embracing the known asset classes, of conventional debt, equity, loan, fund insurance, et cetera?”.

Before answering this question, I want to point out three conditions to form a new financial
scheme. As a premise, a balance must be struck between constructing a low carbon society and
sustaining economic growth. Base on this premise, we see the characteristic of low carbon society
and current situation in financial market and governments.

First, carbon investment, or clean energy investments have two characteristics. One is big upfront
cost, another is long repayment-period than conventional investments. Financial institutions have to

fit accommodate these needs? Loan? fund? equity?
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The second condition is the nature of financial markets themselves. Despite of whether any period
of current volatility in financial market is temporary or systemic, the fact is that money has
continuously shifted from short term market, like equity or loan, to long term market, that is bond.
Institutional investors with long term liabilities such as pension funds and life-insurance companies

are always eager to identify stable assets, which they hold for the long term.

b) Changing nature of government.
Third issue is changing nature of government. Governments themselves are the target of investors
especially speculators, as demonstrated at present with Greek and other Mediterranean countries. In

during the late 1990s, Japanese government was also targeted.

On the other hand, governments has still had different role with private companies in markets. That
is the right to design public system using legal obligation such as law, regulation, incentives and so
on. Even a state which faces bankruptcy, they can define the law and regulations to the society and
market.

“Changing role of public sectors” means that monetary role of government will relatively shrink,
but its regulatory role will remain and gradually grow in importance. From these points of view,

carbon bonds will dominate over other financial tools, in my judgement.

¢) We have enough money as a whole, but exist in ill-balanced

The structure of financial markets is changing. In considering these changes, I must first emphasis
that our financial market as a whole has enough wealth to combat with global warming and to
constructing global low-carbon society.

According to global financial stock data by McKinsey, there is $212 trillion of assets in makets in
2010. That is between 100 times and 200 times bigger than Figure 1 presented earlier from scientific
estimates of meeting the costs of abating climate change to manageable level (1-2% of Global
GDP). The cost estimated as manageable case is $0.55trillion-1.1trillion per year. That equates to
0.5%-1% of the total global financial stock.

Bond market would be the field for carbon bond and the role of bond players like pension fund
should be expected as a major buyer of them. But we have to enhance not only pension fund but
also other market players to become participants the carbon market toward establishing LCS.

Here again, I classify major points of green investment where money raised by carbon bonds

would supply.

1) relatively big upfront cost. Market needs some kind of courage.
2) longer-term investment. Market needs patient.
3) needs careful asset management.

4) characteristic REN means to support by certain regulation and incentive. Government have
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to do their role.
5) But, such government role also raises new risk, regulatory risk.
6) Investment toward developing market should increase dramatically but their country risk

also must be managed.

d) PPP scheme

Despite these characteristic of green investment, financial market both public and private at present
have stood motionless as if all of them have been possessed by risk respectively. We should rewrite
this standstill picture to more dynamic and active ones.

Based on the present categorization of market players, we consider the combination among them
which [ mentioned earlier. Especially, combination between public and private players, that is public
private partnership. Who can organize this combination?

To form PPP structure, we also have to combine different role of private players. Some big
financial institutions could play several roles in this structure. The PPP should be formed many
countries and those domestic markets would be interconnected with each other through financial
markets. What can be possible to interconnect with diversified carbon markets in both developed
and developing countries should be based on common understanding under international agreement

like the post-Kyoto framework.
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Figure 2 : New role of financial players under PPP

4. Case studies — Green bonds by World bank and Private solar bonds

a) Green bonds by World bank

As you know, carbon bond is not only idea in far-off future. There is already several type of
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environment-related bonds, including carbon bond. Famous and pioneering case of these bonds is
successful achievements by World Bank, that is Green Bond.

These figures are total issuances as green bond by World Bank since its inauguration. Since 2008,
they have issued approximately $3bn in GBs through 46 transactions and 17 currencies. Those
bonds got AAA rating, because WB itself has AAA rating in the market.

Other international financial institution like IFC, EBRD, EIB and others also have issued same
green bonds. It is quite interesting that many international financial institutions have favored to
issue their green bonds in Japanese market. Because they could sell bonds very good conditions to
the Japanese investors. So, intermediate financial institutions, and brokerage companies have
usually used the words “Uridasi”, when they are going to sell their undertaking Green bonds to the

Japanese market.

b) Confidence to the issuers

Why green bonds are so popular in Japanese market? I think there are two main reasons, one is
probably Japanese individual investors are relatively green friendly one. Another is the confidence
to the issuer. WB has AAA rating, and others also have got higher rating than commercial banks and
private companies. Or rather than governments.

I think the investor's confidence to the financial products is most important. This is simple but
quite important to design carbon bonds. We should put how to secure investor's confidence on the
top priority.

World Bank has clarified their own criterion for green-projects which money raised by green bonds

should be invested.

¢) Private green bonds

Private green bonds have also been issued. Main purpose of these private green funds or carbon
funds is collecting capital to invest renewables. Solar, wind, and bio fuel and so on. Figure 3 shows
a list of bonds (convertible and conventional) issued by solar companies. (as of February 7 2012)
Their market prices trading at distressed levels. Of course some solar bond and carbon bond issued
by private companies got more than BBB rating which can be traded in the market as relatively
stable products.

Another important point for well-functioning carbon bond market is how to cover the gap between
AAA of World Bank'’s green bond and Solar Junk bonds. Differences between them would comprise
of several risk which I have already mentioned that are mainly project risk, characteristic REN risk,

regulatory risk and country risk.
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Table: List of bonds (convertible and conventional) issued by
=olar companies. Markst prices trading at distressed levels,
gvote: Alt Energy Stoks. Com

Bond Price Yield Credit
Sprea
d
WFR (MEMC) 7.75 18 USD 84.3 11.0 950
SOLARW 6.375 16 EUR 681.5 22.4 1884
SOLARW 6.125 17 EUR 58.5 20.6 1355
REC 119% 14 NOK 97.9 12.9 912
REC 0% 16 (FRN) NOK 77 14.3 1162
REC 9.75% 18 NOK 71.8 18.2 1423
BREC 6.5% 14 EUR. CONVERT 60.9 38.2 2949
SPWR 4.75 14 USD CONVERT 91.8 9.0 842
SPWR 4.5 15 USD CONVERT 87 9.4 876
TSL 4 13 USD CONVERT 87.7 13.7 1239
STE 3 13 USD CONVERT 73 34.6 3356
JASO 4.5 13 USD CONVERT 84.8 18.6 1761
S0OL 4.125 18 USD CONVERT 67.8 12.0 1405

Figure 3 : Private Solar Bonds

d) Checking carbon risks

Let's check each risk. First is project risk. Projects of renewable are same risk with other
infrastructure like road and dam, but it has own original risk. In case of solar generation project,
whether their product (electricity) can be bought by profitable price, whether regulation and
incentive which they could manage their business can continue, whether they can secure sunshine,
whether other generation sources would be developed more competitive way and so on.

To check and mitigate these risk concerned solar projects, bond issuer have set due diligence
procedure for secured verification and validation and show its results to investors to get their

confidence. Based on these due diligence procedure, third-party can evaluate their ESG rating.

e) Characteristic REN risk

Renewable energy value is derived from both government regulation and technological
developments. Therefore it should be called concrete example for PPP. It means coordination by
governments throughout energy and environmental policies regards as key factors.

Also electricity from REN should be interconnected total electricity systems to sell consumers.
Therefore design of FIT and total grid systems are also important. We need to draw up this picture
under combination between guiding government policy and progressive technological development.

Money is mainly coming from private financial market, but at start-up period public money can
also do certain role to lead private money to carbon investment.

Also if market has gradually grown, government supports should be decreased and private support

such as insurance could replace it and get increase their business opportunities in the carbon market.
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5. Designing of Carbon bonds: what is key factor?

a) Regulation and governmental risk

To make well-functioning carbon bonds markets, I think managing regulatory risk is key factor
among others. Who can manage this risk? Regulation is set by government, therefore which means
what rules keep government's disciplines. Politician has usually said a lot of excuse when they
change their manifest or promise to the public and markets.

Another point I have to refer, that is consistent and robust international framework. Our design of
carbon bond should be based on post-Kyoto pledge toward 2020, and G20 agreement toward 2050.
Common and clear target and destination within global framework would increase public and
market confidence against governmental policy and its regulation and decrease their regulatory risk.

Based on such common confidence, each government has to introduce rational policy such as cap

& trade, carbon tax and tax-exempt and so on.

b) To achieve balanced solution: needs of policy flavor

What I point out several factors here can be explained by several multi-levels structure in Figure 4.
Basic level, above all, is setting international mandatory agreement. And based on this framework,
each country has to put into effect operation of that in their domestic market. One of their
enforcement policy measures is carbon bond scheme.

Government set legal framework to regulate and give incentive to carbon bond market. And
keeping strictly regulation for FIT and other policy where money raised carbon bonds should be
invested. Third level of governmental factor is regarded as a key. I have called it as “policy flavor”
which could set appropriate combination among PPP stakeholders. If this flavor is too strong which
means regulation by government is too much strict, market and people think about too tight to
move.

On the other hand, if it is like only verbal promise, then people and market fall some doubt and
raise risk. Today, many countries have budgetary deficit, therefore providing big subsidy to boost
carbon bond or giving full guarantee for the issuance of bond by private entities are very unlikely. If
a government which have already big fiscal deficit pledges such full support to the market, it should
increase doubt about continuity of such policy and must raise regulatory risk in the market.

Points of this policy flavor is to increase confidence on policy in the market, therefore it would be
limited but resilient policy, such as provide tax-exempt to the early mover, or provide start-up
support only limited periods, or in case of portfolio type carbon bond which means pooling many
projects assets in one vehicle, government become one of buyer of bonds issued by its vehicle, or in
case of using securitization methods based on these assets pooling, government might get some part
of equity that means government take a risk of the projects. These limited but focused commitments

by the government could raise the confidence of that financial products concerned.
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Risk management : pooling, securitization, audit, monitoring
insurance
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Figure 4 : Basic design levels for marketable carbon bonds

¢) Lesson from Japanese experiences

We could study several past lessons. One of them was the financial crisis during the late 1990’ to
the beginning of early 2000’ in Japan. Our three big banks filed bankruptcy and lots of local banks
and credit institutions had been liquidated.

Among liquidated three big banks, two were so-called long-term credit bank. They are different to
conventional commercial banks which can get money through deposits. On the contrary, long-term
credit banks had usually issued corporate bond named “Kinyu-sai” (financial bond) for collecting
money. And buyer of such bonds are mainly institutional investors both pension fund and life
insurance companies, local banks and wealthy individuals.

Kinyu-sai was supported by government policy supports which were tax-exempt and unregistered
possession of bond holders. Buyer of the bond enjoyed lower withholding tax (5% less than
deposit). Also depositors have to be registered their personal information to their banks. Despite
characteristic of Kinyu-sai was almost similar to normal deposit, but their possessors were not asked
name and address when they buy bonds. Therefore at the peak of issuing, Kinyu-sai reached 80
trillion yen ($1trillion).

The reason why Japanese government allowed these privileges to them was to collect money from
individual and investors more reasonable way. Money raised by Kiyu-sai had lent to major
companies and big projects to re-construct and boost society after the world war II. But these
privileges were abolished in consistence with financial liberalization in Japan during 1980'.

We need similar kind of reconstruction period moving from fossil fuel society to low carbon

society. If so, we need new financial scheme, adding some policy flavor. I think, without such
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limited but essential supports, it is difficult for government and market players to expand carbon

market and evolve it as secondary market. We need also liquidity in the new market.

d) Another point is country risk

As I have already repeatedly said, developing countries will be a major source & consumer for
expanding investment in low carbon technologies & deployment. Their economic growths have
already increased every year, therefore their abatement demands against GHG emission have
increased, and will increase more. This trend will create new business opportunities for both
developed and developing countries.

But developing countries present conventional country risk — currency fluctuation, for example. In
addition, there are additional regulatory risk for carbon policy, and other project or credit risk as
well. Private companies will need to evaluate and offset this conventional country risk, when
deciding investment in developing countries.

Reducing GHG emission from developing countries is main subject for all of us. ODA from
developed countries to developing ones has clearly faced difficult hurdle to increase its amount. We
need heavy investment by private companies to developing countries’ green markets. Such markets,

and the corporations who invest in them, require policy support.

¢) Role of government

Again I pointed out a role of government. We need more enhanced government in coordinated with
market. Especially it is based on from international points of view. There are clean example of
policy flavor for fossil fuel around the world, and for renewables.

Total subsidy to support fossil fuel was $409 billion a year. On the contrary, for renewable was
only $66billion. We must say too much and heavier flavor to the fossil market rather than

renewables.

6. Conclusion

I would like to wrap up my concept. To establish stable and sustainable low carbon society, we
need to create innovative and functional financial market which would induce huge our wealth to
the low carbon society, especially in terms of the assets of long-term institutional investors’
investments. This new money cannel, as a new investment class carbon bonds must be formed by
combination with public and private partnership.

If we can succeed to in designing such carbon bond and its market, we can move toward
sustainable and wealthy society. And to do so, it might be useful to put some kind of policy flavor,
tax-exempt or subsidy and so on, to raise confidence and reduce risk for carbon bond holders. I hope
market players and policy makers can corporate together to form this necessary, and expanded

market for carbon bond.
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India’s National Action Plan on Climate Change

John Joseph Puthenkalam

Abstract

Rather than waiting for the UN community to wake up and act globally, it is imperative for each nation
on earth, including big and small developing countries, to wake up from the slumber state of inaction to
a dynamic state of action necessitating the formulation and implementation of policies and strategies to
combat climate change related threats to humanity and to our planet earth. In this article, I would like to
outline the strategy formulated by the Planning Commission of India to confront the challenges due to
climate change. Due to the Climate variability and change, achievement of vital national development
goals related to other systems such as habitats, health, energy demand and infrastructure investments would
be adversely affected. Although India’s contribution to historical emissions of GHG gases of anthropogenic
nature is hardly 4% and its per capita emissions are still amongst the lowest in the world, there is increased
pressure on developing countries like India to participate, through voluntary and nationally appropriate
policies, in the global mitigation efforts aimed at stabilizing the climate. We shall analyze India’s action
plans to combat the challenges of climate change leading to the 12" Five Year Plan. This is to show that
each nation whether developing or developed must draw up a plan of action to protect our environment
as we proceed with the process of economic development. Sustainable and green development strategies
are shared but varying responsibilities to be undertaken by all for the benefit of present as well as future
generations.

Key Words: Indian Five Year Plans, National Action Plan on Climate Change (NAPCC), Core National
Missions, Green Growth.
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Environmental sustainability has to be analyzed and understood from the perspective of climate
change. About 200 nations gathered in Doha from November 26, 2012, for a new round of climate
talks in the United Nations framework of conference of Parties, popularly known as COP 18. There
are any number of reports that warn extreme weather events like superstorm Sandy and states these
may become commonplace if mitigation efforts fail. Negotiators converged in the Qatari capital for
two weeks under the UN banner to review commitments to cutting climate-altering greenhouse gas
emissions. Ramping up the pressure, expert reports warned in recent days that existing mitigation
pledges are not nearly enough to limit warming to a manageable 2 degrees Celsius (3.6 degrees
Fahrenheit) from pre-industrial levels. “A faster response to climate change is necessary and
possible,” UN climate chief Christiana Figueres said ahead of the talks. “Doha must make sure the
response is accelerated.” The UN Environmental Programme said that the goal of keeping planet
warming in check has moved further out of reach and the world was headed for an average 3-5
degree C temperature rise this century barring urgent action. And the World Bank said a planet that
is four degrees warmer would see coastal areas inundated and small islands washed away, food
production slashed, species eradicated, more frequent heat waves and high-intensity cyclones, and
diseases spread to new areas (Times of India, Nov.25, 2012). Implicitly, developing countries would
be affected most. Rather than waiting for the UN community to wake up and act globally, it is
imperative for each nation on earth, including big and small developing countries, to wake up from
the slumber state of inaction to a dynamic state of action necessitating the formulation and
implementation of policies and strategies to combat climate change related threats to humanity and
to our planet earth. In this article, I would like to outline the strategy formulated by the planning
commission of India to confront the challenges due to climate change. In July 2011, the Steering
Committee on Environment, Forests & Wildlife and Animal Welfare for the Twelfth Five Year Plan
of the Planning Commission formed a Sub-Group on Climate Change (as part of the Working Group
on Environment & Climate Change). The Sub Group was asked to make recommendations on
climate change for the 12, Five Year Plan, based on review of the existing programmes, policies and
initiatives taken for adaptation and mitigation, including regulatory mechanism, research and

development, infrastructure and institutional mechanism.
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Climate Change in a Context

Climate change has emerged, in recent times, as an important area of both international as well as
domestic policy making and development planning. The earth’s climate has demonstrably changed
on global and regional scales since the preindustrial era, with some of these changes attributable to
human activities. The changes observed in the regional climate have already affected many of the
physical and biological systems and there are indications that social and economic systems have
also been affected. The recent assessment report (AR4) of the Intergovernmental Panel on Climate
Change (IPCC) has shown that climate change would have significant impact on myriad economic
sectors and ecosystems. Increasingly, the international and national studies have pointed towards
damage to the environment due to anthropogenic causes including emissions of greenhouse gases,
the various manifestation being increases in global average surface temperature, increases in global
average sea level, and decrease in the northern hemisphere snow cover. These changes are likely to
threaten food production, increase water stress and decrease its availability, result in sea-level rise
that could flood crop fields and coastal settlements, and increase the occurrence of diseases, such as
malaria. It is recognized that India has hardly any historical contribution to the problem. Yet, climate
change is a huge challenge because India is deeply vulnerable to its adverse impacts. In countries
like India where climate variability has always existed in several forms, climate change is likely to
put further pressures on this variability rendering several sectors more vulnerable.

In India, the climate and weather are dominated by the largest seasonal mode of precipitation in the
world, due to the summer monsoon circulation. Over and above this seasonal mode, the precipitation
variability has predominant inter-annual and intra-seasonal components, giving rise to extremes in
seasonal anomalies resulting in large-scale droughts and floods and also short-period precipitation
extremes in the form of heavy rainstorms or prolonged breaks on the synoptic scale. Further, the
Indian climate is also marked by cold waves during winter in the north and heat waves during the
pre-monsoon season over most parts of the country. Tropical cyclones, affecting the coastal regions
through heavy rainfall, high wind speeds and storm surges, often leave behind widespread
destruction and loss of life, and constitute a major natural disaster associated with climatic extremes.
These extremes have visible impact on human activities and therefore deserve to receive greater
attention by all sections of the society. Although the science of climate change is still growing and
is, at times, uncertain, a large body of scientific and social opinion believes that there is a need to
enhance actions at all levels to mitigate this threat. The observed changes in India’s climate reveal
that an increase of -0.4° C in surface air temperatures over the past century (1901-2000) has been
noticed in India as against the globally observed increase of 0.76° C. However, there is no significant
long term trend in monsoon rainfall or floods in the summer monsoon season at all India level. The
total frequency of cyclonic storms forming over Bay of Bengal has also remained almost constant
over 1887-1997. It is projected that, by the end of 21 century, rainfall in India may increase by 15-
40% with high regional variability. Warming may be more pronounced over land areas with northern

India experiencing maximum increase. The warming could be relatively greater in winter and post-
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monsoon seasons. The annual mean temperature could increase by 3°C to 6°C, over the century.

The rise in sea level in the north Indian Ocean has been observed to be in the range of 1.06-1.75
millimeters per year in the past century. There is a threat of coastal inundation in some of the low
lying coastal areas. On the other hand, the glaciers show a mixed behavior. While some of them are
receding, some of them are growing. As the glaciers retreat, they become more fragmented and the
smaller glaciers are more sensitive to global warming. While some of the glacial recession could be
a part of natural cyclic process, the accelerated melting experienced by some of the glaciers as a
result of the earth’s warming may affect future water availability. In view of the observed changes,
India has reasons to be concerned about climate change. Its large population depends upon climate-
sensitive sectors like agriculture and forestry for its livelihood. Any adverse impact on water
availability due to recession of glaciers, decreases in rainfall and increased flooding in certain
pockets would threaten food security, cause dieback of natural eco-systems including species that
sustain the livelihood of rural households, and adversely impact the coastal system due to sea-level
rise and increased extreme events. This aside, achievement of vital national development goals
related to other systems such as habitats, health, energy demand and infrastructure investments
would be adversely affected.

Climate variability and change can slow down the pace of development either through adverse
impacts on natural ecosystems or erosion of the adaptive capacity of people and society. Climate
change is, therefore, not only a major global environmental problem, but an issue of great concern
to a developing country like India. Given the lack of resources, and access to technology and
finances, developing countries such as India have limited capacity to develop and adopt strategies to
reduce their vulnerability to changes in climate. India is compelled to spend almost 2.5% of its GDP
on development related programmes that help adaptation to climate change. The costs of adaptation
will rise if the global climate change continues unchecked because of unsustainable historical
concentration of human-induced GHG. The threat will persist and grow larger if the current
international regime to address the problem of historical concentration is not implemented according
to the existing mandate. Although India’s contribution to historical emissions of GHG gases of
anthropogenic nature is hardly 4% and its per capita emissions are still amongst the lowest in the
world, there is increased pressure on developing countries like India to participate, through
voluntary and nationally appropriate policies, in the global mitigation efforts aimed at stabilizing the
climate. Considering the existing and emerging challenges at the domestic and international level in
the area of climate change, it is necessary, therefore, that India should develop a concerted response
strategy that can help the country minimize its likely adverse impacts on livelihoods, natural

ecosystems and growth potential of the country.
Approach to Addressing Climate Change

The Planning Commission has outlined its approach to the challenge of climate change by drawing

up an Approach Paper for the 12, Five Year Plan. The Approach Paper calls for implementing the
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activities outlined under various Missions of the National Action Plan on Climate Change and a low

carbon mitigation strategy.

Goal of Sustainable Development and National Action Plan on Climate Change

India released its National Action Plan on Climate Change (NAPCC) on 30,, June 2008 to outline its
strategy to meet the challenge of Climate Change. The National Action Plan advocates a strategy
that promotes, firstly, the adaptation to Climate Change and secondly, further enhancement of the
ecological sustainability of India’'s development path. NAPCC stresses that maintaining a high
growth rate is essential for increasing living standards of the vast majority of people of India and
reducing their vulnerability of the impacts of climate change. Accordingly, the Action Plan identifies
measures that promote the objectives of sustainable development of India while also yielding co-
benefits for addressing climate change. The focus is on promoting understanding of Climate
Change, adaptation and mitigation, energy efficiency and natural resource conservation. The
National Action Plan on Climate Change (NAPCC) launched in 2008 embodies the government’s
vision of addressing the challenge of climate change through a process of sustainable development.
The goal of NAPCC is to enhance ecological sustainability of our development path. This is sought
to be achieved through eight National Missions and several other specific initiatives in several

sectors.

Domestic Mitigation Goal

In 2009, the goal of sustainable development was supplemented by a domestic mitigation goal of
reducing emissions intensity of GDP that enjoins upon the government to endeavour to reduce
emissions intensity of GDP by 20-25% by 2020 in comparison with 2005 level. This was an advance
over the approach taken in the 11, Plan where concern on climate change was expressed in form of

a limited reference to the objective of improving energy efficiency by 20% by 2016-17.

Strategy for 12, Five Year Plan (2012-2017)

Considering the vulnerability of a large number of sectors to climate change and their adaptation
needs, a well-defined strategy should be adopted during the 12, five year Plan to achieve the
objective of various Missions under the National Action Plan on Climate Change, and the goal of a
low carbon inclusive growth strategy. An effective strategy for addressing climate change should
permeate the planning process at three levels. Firstly, in articulating the overall approach of the Five
Year Plan, the considerations of sustainable development and lower carbon inclusive growth should
be integrated in all sectors. Secondly, in specific sectors which are considered particularly
vulnerable to climate change, a climate change adaptation strategy should be built into their
respective plans. Lastly, in the Environment & Forests sector, specific schemes and programmes
should be launched to strengthen the capacity for making scientific assessment, GHG measurement

& monitoring, and achieve environmental protection through a coherent strategy of adaptation and
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mitigation actions. An optimal way of achieving this would be to integrate the objectives of the
NAPCC and the domestic mitigation goal in the development strategy of the respective sectors. In
the area of adaptation, this calls for specific policy initiatives across a wide variety of sectors,
particularly in the areas of agriculture, water, health, coastal management, forests and other
ecosystems, energy including renewable energy, and infrastructure and climate change assessment.
The strategy, to be effective, must reflect the needs and priorities of the state governments who
should be involved in the process. Further, an appropriate mitigation strategy will need to be drawn
up at the national level. This should be implemented through an appropriate mechanism that should
decide, finance and administer the process of achieving the domestic mitigation goal. The
mechanism will need to involve the concerned Ministries and agencies which have the ability to
influence the course of emissions emanating from consumption of fossil fuels and/or switch to
alternative sources of energy or cleaner energy technologies. Considering the domestic needs and
international obligations, other specific programmes and activities regarding scientific assessments
and strategy will also be necessary to sustain the efforts scientifically and systematically over a
longer term. Amongst the key actions needed to achieve this objective are:

(i) establishing a framework of policy and institutional arrangements and provision of financial
resources for implementation of national Missions under the NAPCC,

(i1) preparation of a mitigation strategy and institution of an implementation mechanism for a lower
carbon inclusive growth,

(iii) building and strengthening the institutional capacity for scientific research into climate change
including observation of ecological changes and assessment of climate change, and

(iv) involving States in implementing Action Plans on Climate Change at the state level.

Integrating the NAPCC in the Sectoral Plans

As the specific Missions have already been approved by the Prime Minister's Council on Climate
Change, the nodal Ministries will need to build the approved activities in the relevant sectoral plan
of the Ministry. Specific areas included in the NAPCC are renewal energy/solar energy, enhanced
energy efficiency, agriculture, urban habitat, water, Himalayan eco-system, forest cover, and
strategic knowledge-base. Besides the eight specific Missions, there are several other initiatives in
the area of research, energy, disaster management, coastal management etc. which, if implemented,
will help achieve the objectives of the NAPCC. It is necessary to analyze the vulnerability of each
of these sectors, and devise appropriate interventions at the scientific, policy and institutional level.
The required resources for implementing the objectives of each of the National Missions also have

to be projected and agreed as a part of the 12,, Plan.
Lower carbon mitigation strategy for inclusive growth: With a view to enable the industry to grow

sustainably while protecting the environment, a clear strategy for achieving the domestic mitigation

goal has to be formulated during the 12, Five Year Plan. This requires that the potential of relevant
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sectors is studied through a well planned exercise to reduce emissions relative to output and the cost
of implementing such policy measures and actions is assessed and provided for in course of the 12,
Five Year Plan. To fulfill this objective, a set of nationally appropriate mitigation actions in various
sectors will have to be identified and implemented through a nationally coordinated policy. A
national mechanism for identifying and financing such actions will be needed. Besides, a national
system for GHG emissions monitoring and management will also have to be put in place. The
existing system for preparing and reporting the national GHG inventory will need to be enhanced
and suitably equipped in order to meet the international obligations to submit national
Communications (NATCOMs) at periodical intervals. This will also include a process of periodical
(biennial) update of inventories and evaluation and assessment of the impact of the mitigation

actions on the national goal.

Strengthening scientific research capacity and strategic knowledge for climate change observation
and assessment: Strengthening the capacity to assess vulnerability and impacts of climate change
and conduct scientific studies of the ecological changes in different sectors such as agriculture,
coastal areas, water etc. are critical to support the climate change related policy interventions. These
require setting up of specific programmes and institutions by various Ministries. The 12, Plan will
have to be geared to put in place scientific observation systems and launch specific programmes to

build up and enhance such capacity.

Implementing climate change related actions at state level: The involvement of States in implementing
the NAPCC through preparation of state level action plans is another important consideration in
formulating a cross sectoral strategy. State Governments are currently preparing State level Action
Plans for Climate Change (SAPCC) and adequate provisions will have to be made in the 12, Five
Year Plan either through the developmental plans of the concerned State Governments or the nodal
Ministries to support the SAPCCs.

While, several of these programmes are already a part of the current actions, the Action Plan seeks
to enhance them in scope, and effectiveness and implement them in an accelerated manner through
time bound plans. Eight National Missions which form the core of the National Action Plan
represent multi-pronged, long term and integrated strategies for achieving key goals in the context

of climate change.

Core National Missions

The National Solar Mission aims at increasing the share of solar energy in the total energy mix
through development of new solar technologies, while attempting to expand the scope of other
renewable and non fossil options such as nuclear energy, wind energy and biomass. The National
Mission on Enhanced Energy Efficiency comprises of four initiatives, namely, a market based

mechanism for trading in certified energy savings in energy-intensive large industries and facilities,
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accelerating the shift to energy efficient appliances in designated sectors, demand side management
programmes in all sectors by capturing future energy savings, and developing fiscal instruments to
promote energy efficiency. The National Mission on Sustainable Habitat attempts to promote energy
efficiency in buildings, management of solid waste and modal shift to public transport including
transport options based on bio-diesel and hydrogen. The National Water Mission has, as its
objective, the conservation of water, minimizing wastage and ensuring more equitable distribution
both across and within states. The National Mission for sustaining the Himalayan Ecosystem is
aimed at evolving management measures for sustaining and safeguarding the Himalayan glacier and
mountain eco-system. The National Mission for a Green India focusses on enhancing eco-system
services and carbon sinks through afforestation on degraded forest land in line with the national
policy of expanding the forest and tree cover to 33% of the total land area of the country. The
National Mission for Sustainable Agriculture would develop strategies to make Indian agriculture
more resilient to climate change through development of new varieties of thermal resistant crops,
new credit and insurance mechanisms and improving productivity of rain-fed agriculture. The
National Mission on Strategic Knowledge for Climate Change is intended to identify the challenges
of, and the responses to, climate change through research and technology development and ensure

funding of high quality and focused research into various aspects of climate change.

Other Initiatives

Apart from the eight National Missions, the National Action Plan also envisages other initiatives
aimed at enhancing mitigation and adaptation. These include: research & development in the area of
ultra-super critical boilers in coal-based thermal plants; integrated gasification combined cycle
technology to make coal based power generation efficient; setting up more combined cycle natural
gas plants; promotion of nuclear energy through adoption of fast breeder and thorium-based thermal
reactor technology in nuclear power generation; adoption of high-voltage AC and high-voltage DC
transmission to reduce technical losses during transmission and distribution; development of small
and large scale hydro power; promotion of renewable energy technologies such as bio-mass
combustion and gasification-based power generation; enhancements in the regulatory/tariff regimes
to help mainstream renewable-based sources in the national power system; and renewable energy
technologies for transportation and industrial fuels. In addition, the Action Plan envisages effective
disaster management strategies that include mainstreaming disaster risk reduction into infrastructure
project design, strengthening communication networks and disaster management facilities at all
levels; protection of coastal areas, provision of enhanced public health care services, and assessment
of increased burden of vector-borne diseases due to climate change; increased role of Central
Government, State Governments and local Bodies in putting in place appropriate delivery
mechanisms and building adequate capacity and knowledge in the relevant institutions for effective

adaptation and mitigation actions.
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GHG emissions in 2007

India’s GHG emissions are heavily influenced by the structure of its large and expanding economy,
the limitations on its energy resources, as also its current status in terms of energy access. In 2007,
India’s greenhouse gas (GHG) emissions by sources and removal by sinks were 1727.71 million
tons of CO2 equivalents (or 1904.73 million tons of CO2 equivalents without land use, land use
change and forestry), with the largest shares from electricity generation (38%), agriculture (18%)

and other energy industries (12%).

Greenhouse Gas Emissions Distribution across Sectors, 2007
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2008 Emissions Data for Selected Countries: GHG emissions and mitigation actions

India’s per capita GHG emissions at 1.7 ton are lower than most countries (including the developed
and developing countries) in the world of comparable economic size and structure. Its CO, intensity,
particularly when measured using PPP GDP, is among the lowest amongst countries with a
significant share of coal (the most carbon intensive fossil fuel) in the energy mix. This is significant
when it is seen that India has (i) an intensity of emissions per unit of GDP that is at par with the
world average (ii) per capita emissions that are among the lowest in the world and (iii) a forest cover
that has stabilized. Further, India’s emissions modeling exercises show that, by 2030, India’s per
capita emissions will still be in the range of 3.7 ton of GHG emissions and India will have less than
10 percent of the global emissions despite having 20 percent of the world population. India has been
able to offset the growth in emissions attributable to increased GDP and population, through

improvements in energy intensity, fossil fuel mix, and fossil fuel share in total energy consumption.
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S. Africa 48 178 517 1343 348| 282 0.26| 0.67 5013 7.27
Thailand ea| 173| 8| 108| 22| 163| 019|041 25| 354
Turkey 74 372 821 100 266| 1.35 0.12| 0.32 2210 3569
UK 61| 1766 1833 n 523| 348 0.12| 0.29 6142 8.60
UsA 302 11468| 11468| 2340| 6769| 775| 020/ 050| 13616| 19.10
France 64| 1506 1738 264 369| 4156 0.15| 0.21 7973 581
Germany 82| 2066 2315 n 798| 4.03 0.14| 0.34 7185 an
Russia 141.79|429.55| 1651.17 786| 1589383| 554 048| 097 6443 11.24

Source: Interational Energy Agency 2009

Green growth: In the context of climate change and domestic mitigation strategy, a reference is
often made to the need to adopt policies and measures aimed at promoting green growth. The
objective of ‘green growth’ or ‘greening the economy’ need not be reduction of GHG emissions in
absolute or relative sense; it must be squarely placed in the context of sustainable development. An
effective mitigation strategy should essentially focus on increased productivity and development
through conservation of resources, and not on low carbon development. A mitigation strategy can at
best have an objective of having lower carbon development so that there is no need to draw an
artificial or imagined trajectory of Business As Usual (BAU) carbon emissions. A BAU for
emissions growth, a concept implicit in the objective of low carbon growth, is not only difficult to
draw but also not desirable for a growing economy where the energy needs are largely unmet and an
appropriate level of development is neither within reach nor defined with reference to the available
energy resources. Moreover, greening of economy should cover sustainable use of all resources and
not just carbon. The aim of green growth should therefore be achieved through a lower carbon
strategy relative to a desired level of output and emissions, the use of improved technologies and
systems, and should be accompanied by the goal of improving energy access and energy security in

the long run.
Green technologies: In this pursuit, technologies which offer opportunities to build local and global

leadership need to be promoted. There is a need to identify climate friendly technologies that can

help inclusive growth with least energy resources.
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Diffusion and deployment of available technologies with the required financial and technical
resources is a big challenge; these need to be scaled up through a special programme that should
have both a financial and capacity building component. At the same time, development of and
access to new technologies in this area should receive highest attention. Global agreement on
creation of Climate Technology Centre and Network notwithstanding, there should be a national
network of such centres that promote diffusion and development of climate friendly technologies.
Efforts are being made with the help of Global Environmental Facility to create a Partial Risk
Guarantee Fund that will support the energy scheme of the Bureau of Energy Efficiency. However, a
clearly planned strategy and mechanism for supporting diffusion, deployment and adoption of
climate friendly technologies should be launched during the 12, Plan. The goal of National
Manufacturing Policy (NMP) in support of deployment of green technologies should be harmonized
with the overall mitigation strategy for climate change. In identifying and classifying green
technologies under the NMP, the policy should be consistent with the objective of the national
action plan on climate change. While there may be a case for promoting or incentivizing
technologies through regulatory as well as market based policy interventions, the overall objective
must be to achieve inclusive and sustainable development. Benchmarking or standardization of
technologies should be avoided in this exercise and the thrust of domestic actions should be on

development of best, most efficient and affordable technologies.

Sector Identification

Government of India has already identified a range of initiatives that form a core part of its
mitigation strategy. National Missions have been launched with specific goals and programmes
aimed at achieving the objective of sustainable development. Two of the NAPCC missions are
aimed at augmenting the clean energy supply base, while simultaneously promoting energy
efficiency. Within the clean energy space, the overwhelming focus of the Jawaharlal Nehru National
Solar Mission is on expanding the reach of solar energy for energy generation (both grid based and
decentralized) as well as other applications related to lighting, space heating and cooling, and
cooking applications. In the area of energy efficiency, the National Mission for Enhanced Energy
Efficiency intends to introduce commercial incentives and market based arrangements to encourage
consumers to reduce the extent of energy use without compromising on the economic and social
priorities of the country. In addition, the National Water Mission and the National Mission for
Sustaining the Himalayan Ecosystem have a bearing of energy generation and consumption in a
sustainable manner. While the identification of mitigation potential of various sectors will need to
be decided and finalized through inter-sectoral consultations with concerned Ministries, a

preliminary analysis of the possible sectors and actions is in order.

State Action Plan on Climate Change

National Action Plan recognizes the role of state governments and local governments is crucial.
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With climate change becoming increasingly central to policy and actions of central Government at
various levels, there is need for coherence between climate change strategies at national and state
level. It is also clear that climate change (both mitigation and adaptation) will only be addressed at
the ground level, if the state governments get involved in planning and implementing actions in
pursuance of the goals of NAPCC. The SAPCCs have to be integrated into the state level planning
process so that the resource allocation for the implementation of the identified adaptation /
mitigation measures can be defined with an objective to achieve the development goals of the state
Governments. As it may not be possible to include complete array of measures to address climate
change, the SAPCC should be seen as a dynamic component which will follow a continuous
interactive process to reflect the changes and developments happening at the national, state and

local level.

Integration of NAPCC into Central Sector Plans

In view of the significant environmental, social, and economic impacts of an increasingly warming
world, India needs to channelize and enhance its potential response for mitigation and adaptation in
line with the country’s overall developmental goals and aspirations. The existing policies and
programs under the 11, Plan have made some headway in terms of addressing climate change, e.g.,
building adaptive capacity through ongoing development programmes, launch of a National Action
Plan on Climate Change, and reducing the energy and emissions intensity of the economy and
society. However, there is still a considerable potential to enhance the effectiveness of policies and
programs to accelerate sustainable development and guide the country along a more proactive path
in addressing climate change issues. NAPCC is being implemented by various Ministries to enhance
the capacity to cope effectively with the consequences of climate change. The objectives of the
NAPCC should permeate the planning process at all levels. Specific sectors that are included in the
NAPCC should be built into the respective sectoral plans. Sectors of particular interest, in this
regard, are agriculture, water, health, coastal management, forests and other ecosystems, energy
including renewable energy, and infrastructure and climate change assessment. This will however
require large amount of resource mobilization. 12, Plan should take these requirements into account
while finalizing sectoral outlays. We have been analyzing the India’s action plans to combat the
challenges of climate change. This is to show that each nation whether developing or developed
must draw up a plan of action to protect our environment as we proceed with the process of
economic development. Sustainable and green development strategies are shared but varying
responsibilities to be undertaken by all for the benefit of present as well as future generations.

As the global community is trying to come up with a new framework, the remarks of Marlene
Moses, chairwoman of the Alliance of Small Island States, that “Time is clearly not on our side” is
to be heeded upon by all parties concerned. Topping the agenda in Doha is the launch of a follow-up
commitment period for the Kyoto Protocol, the world’s only binding pact for curbing greenhouse

gas emissions. Delegates must also set out a work plan for arriving in the next 36 months at a new,
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global climate deal that must enter into force by 2020. Negotiators will be under pressure to raise
pre-2020 emission reduction targets, and rich nations to come up with funding for the developing
world’s mitigation actions. The planet has witnessed record-breaking temperatures in the past decade
and frequent natural disasters that some blame on climate change -- recently super-storm Sandy
which ravaged Haiti and the US east coast. Yet countries disagree on several issues, including the
duration of a “second commitment period” for the Kyoto Protocol, which binds about 40 rich
nations and the EU to an average five percent greenhouse gas reduction from 1990-levels. The first
commitment period ran out on 2012, December 31. The EU, Australia and some small Kyoto parties
have said they would take on commitments in a follow-up period, but New Zealand, Canada, Japan
and Russia will not. Small island countries under the most imminent threat of warming-induced sea
level rises, demand a five-year follow-up period, believing this will better reflect the urgency. The
EU and others want an eight-year period flowing over into the 2020 deal. Poor countries also want
rich states to raise their pledges to curb warming gases, including the EU from 20 to 30 percent.
“The biggest historical emitters have a responsibility to do more, much more, than they have to
date,” said Moses. The developed world has already agreed to boost funding for the developing
world’s climate plans to a level of $100 billion a year from 2020 -- up from a total $30 billion over
the period 2010-2012. But no numbers have been decided for the interim, nor is it clear where the
new money will come from. “If no agreement is achieved in Doha, we will enter 2013 with no
support to help many developing countries in reducing their emissions,” said Wael Hmaidan,
director of the NGO Climate Action Network of Delegates. As the Kyoto Protocol Annex 1 nations
make culpa for their failures to fulfill their responsibilities during the period up to 2012, let us hope
that any new framework towards 2020 and beyond builds upon the lessons learned. It is an
imperative for all gathered at Doha to come up with globally binding solutions to combat the
challenges of climate change. Meanwhile, let each developing nation be bold enough to draw up

climate action plan as they struggle to support the millions of their citizens in their daily livelihood.

N.B. This article is based on the published materials of Government of India,

“Approach to Climate Change” outlined by the Planning Commission in chapter V- Sustainable
Management of Natural Resources of the Approach Paper for the 12, Five Year Plan, Planning
Commission, New Delhi, 2011.
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AR TS MEBENEAT ZABIE UTORMRE 2R T BRI ATH S, REDD 75 2D
FLEROCFREIIOWTOEREZ, BMEFHEOLVE 2 -2 L TiT-7, ZHiTk D, REDD 7
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I o7,

A Regulation Promoting Forest Conservation to Mitigate Climate Change

Tetsuya Horie
Abstract

We conduct a literature survey to review potentials of REDD plus (Reducing Emissions from Deforestation
and Forest Degradation in Developing Countries-Plus) in terms of the provision of reasonably low price
offset credits. Examining marginal cost curves of the emission reduction by avoided deforestation provided
in the literatures, we find that REDD plus can offer carbon offset credits with as low price as EU-ETS
offset credits. Also we review a side effects of REDD Plus. Forest conservation program financed by
REDD plus may cause leakage effects, which considerably mitigate the effect of the forest conservation.
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FL&IC

2012 FECTHEGREEOHE | KRB T Uy Lo LIREZRA X (GHG) HEH = H A%
BT 2R IO H 2 EBEGERIRIZITERS N TOERN,, £, 2011 HEOHT 7Y 77 -
W=7V THES NI COP17IZB WV T, AARIF 2013 4E L D IGE 2 mafEEETOF 2 FHR IR
NOABMERH L, EEEE GHG B~ O HBIZ KA E L TR ST 2, LALE
o, HRAENTE, HRHAKRERZOFAMEOREIC X 0. KRB OARENEE 2L
kDML T B, Fio, BEETRIAEEEMARIC X O, EEKFO GHG HEli &3 R o
T b KK SN T S, ZOXIWIRBIZBNT, BEOAARITE > TIE, H
ENTD GHG ORAHIREHIZIEHITHNEZEZ 5N 5,

HEMN T GHG OHEH IR A FH T 5 O Tid7 <o FRAHIHRE A AME O Fr B E 2% LEIC S 3
BHEHHIEANEBR T 2 0, AARBRRICEBEZORBIOHIE~NERTE 2, 2D&HTE
MREZ v ERIC 3 A EBEIN P A D1 >& LT, REDD 7 7 X (Reducing Emissions from
Deforestation and Forest Degradation in Developing Countries-Plus) 3% H A& F Ty 5, REDD
77 Zidy SEHEE F 2 S EEBIC X B EEIRMNT X 5 T, & EEBUF SRR S « RRfE R
AR UL BRI « B rES GHG OHEHETK & A O IR X 2 GHG O WL EH N4 H i
& U7 EBEMPEL A TH 5, COPL7 T 2013 4 LIRS D R 72 72 [E BE 1 72 Pl A @ T, REDD
7o 2R bEROERE LA TH S, UL L. REDD 75 2D BRI 72 Pl A O T3
Blfe, & - TR RBSICH 5,

AR THEL REDD 7 5 ZA05F5 2, GHG HIKIC B 1 2 IS EEIZ OV TEREIT I, FFIT,
REDD 75 2 %494 % LT, B&M#iEHIC&L->TREDD 75 2id, fioxr 7€y ~e 7 L
Uy FEHBUTHRANTHE2NEI MLV ME BITHEOLE 2 —2BLTEZL S, 5
IZ. REDD 75 2% L. FMREDRIEH TH 5. )V —r — VMBIV TEE R 5,

AREOMKBIUTOLSITE - TW5B, £9. 5 1 HiicB0 T, MEKRBEHEICE T 5 %MK
OFRENZDNTBND, WITHE 2 HIZB W T, REDD 75 ZOAMAIZ DN TOHRMPEIT S,
B TH 3 HiiTB VT, REDD 75 212 &k %5 GHG #FHEHIERE I DWW TEREITH, H 46
ZENT, V= —YREIC DV THIRET 5o BT, APEIC >V ToH#E REDD 75
ZDFHHIZ DN TN D,
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F1E BREMECEITZHMDOEE

IPCC DFE T, ALK D GHG HEHE V1280 T, HHOBDICHEKRT 2 605 20%%
HHTHOBS, K1, 2005 1281 5 GHG HEHE N v 7 10 fLoE E PR &I 50 5 TRl
AL E RO GHG HEHEA/R L T %, GHG ORPEIBEIHEE LORERIEEZZ T T
WABHRENALE, ROTRER2ME2 5D T3, HIMLOE6HE, 75V, Y7,
LY R AVERRYTHREDTNSE, ZOHFT, 75 VIEAL Y R Y 7O GHG OB o
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AT © Emission Data Base for Global Atmospheric Research (EDGAR) v4.0 greenhouse gas emission data set.
Joint Research Center, European Commission.

TSIONRA Y KRV T, ZLFEEL TV S, £ 11F, 2001 £ 5 2005 4E £ TOF
BHEMELEOEOIHIC, Hx 2T LD TH B, £, Aoz k% GHG HEH
3. FEK. KT OTROET 7V ARERLTHELTOB I ENGNE, 2MDA Y KRV TIC
BUAFMBMEREI IMOZ—F v D3HETHD, IS IMNOTIINEA LV FRYTOD
B16fThs, ThWZ, 753VIEL YRRV TIZBY 2HMEARIT, thoE &L T
FEEICZ N EDbpb, LAL. Tho 2Bk ET VT ET 7Y AHEEICBNTH, K
B FEROBERSBEA TN S, EZE, 3MOR—F Vs 6 ETDY VHF =T ETOIE
BRI RERHT B E, 2HDA v KRV T ERSOEMBLAREEN S, 2hvwi, K1 H

(1) GHG iz E{Li%# (CO2), CH4, N20, F-gases %A 15,
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OaMBA Y KRV TIIBI A LHFIHEL EHFMRELRNSHE U S GHG OHENEA2#EA 5 &
o DOHIIZE T B HEMBERICE > THEL S GHG O E LR T E 2 ENTER L,

1 FHHEMEXEO LYy T100EX

N - O FR AR it #* \
e E (2001 HE5h £ 2005 FEF) G005 4

) 75U -3103 477698
2 A S -1871 88495
3 2 -589 67546
4 Tpvo— -466 32222
5 ¥y _445 42452
6 Yo7 -412 35257
7 FAV)T -410 11089
3 a2 319 133610
9 SUNT L 2313 17540
10 NixZLS -288 47713

AT ¢ UN-FAO2006

F2H MBEREBREXIRE L TOERMNGHENREHE

FMRA %@ U GHG SR MG EMICRE B Rel s d 2 EEZ 6N b, L LN
5. FMERA LT 2& EEICEPHHERED P HERZ 2 wicd, @ LEBASCE. Htkfka
NDA YT 4 TR0, L L, IREEKDIEAEHEFE (social planner) DN 513, &
EEITE T 5 HMR R E @ U PRI EIR D S8, e E O RESEEM  S OB ETT S LD
by RN TH 2 REMNH 25, CORICEHHL, H#IZE T, T4 REDD 77 R &
h % E BRI O i 2w Sh T b, REDD 77 A3, SEiEE & 72 I3 EEEBE I & 2 Ba
BT & - T & REBUSBHFRIR S « Rl E B EZ R U, Fid « LItk S> GHG Ok HY
I EBHRMRDILKIT & 5 GHG QW& %= B & U< EFHERRIPEHLA TH 5,

REDD 75 Xic&MAERW UEIE, el £ 72 SEBREMIC X 2 B8Rt T, HkRa
FEEITIo ZOEE, ZBRUNVEIFEN 2 HMEREFELTDAD - 1288 O GHG Hhiti &
&L FMRLEFEOT coEBEOH R A U, HBLHBE IR ES N 5,

BathoEicid, (D REGGE) V7 oBEHENBESMG., Q) higiey v &
NicESMRH. R Q) REME» SHEHENSESMKDO 3 >0H 5,2 F9, REANLHEY »
7 DICHENRESMHR B, EeORELE, B MA. B I CEHENZ AR A, &L

Q) U, BEEHKIT, HED O MEZrIGEIC T 2 EERfES 7 0 7' 5 L oFEH LT, BRMEEICH
T BRI NNTEEL > T B EEZ NS, —HOETIE. T TICHENLESMKIIHKS
W72 REDD 75 2D 707 5 LMIEE > Tnb, 7o&ZidE. /T A1, A4 v KX ¥ THAF~ 101
RILDEE AP Uy KR E TR A A A Vs S — L BES & icliclied 2 iHaEnl 42 2 ERigEd 2 o &
EHERILTO S, 2L, BEEFERHITLUTHLbhE LI, WORDBEINTHEDOTHS
(Clements, 2010)
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E OIS « HMEEICH LT, AEMICESEZRMETZ2 L0260 TH S, 2oL x| HHE
Hid. BRI X > TR s HEbRREEZ. B OPHHAlREO TR T 5 2 &30,
zhwz, ZOHBERER, B UAHELERE LTOBEWMRN,, RIT, RETS & BRI
U7 INEEME & E. RBMBBCEASIO Ah S tlf, £ S, KERPL. BA
PR EWGIHED FTA—7 ¥ a viCk » THIlIHZZRH U THREBUFIRAZHV, & LEO
REDD 7' 7 2 D ZFMARA « MIMKFEENEBRRMETOLAETHE, D& &, HTMRA
o THoNLPENEE 2, HE Uik 723 E A, HEOHEH IR BRI 5 8
bbb, kBT, KA EEBEMIZ) V7 ShEBEEMRTH 5, i, REMBBCE
A UTCHIE R EIC B T 2 LA, REDD 75 ZOHMEE - MFEICHEST S Z
LILEk-THRONBRFI VY y bEL ATy b« 7LV y FELTHATAZ &L T,
BEERET 286 TH B (Schneck fth, 2011),

38 REDD 75 XREELIZEREMRHS RERICHNEER

IhETcilix/zk 52, REDD 75 R Z O AHFEMBRELSEEThEZ 7L Yy T LT,
BEMIZESRME T CRHEOTR, FELTHS, LML, JZFTIEH. HiMReicks
GHG Hllikiz. PEZETFNCH 1 5 GHG Bl & 0 6 ZMliTH 2 LS RO EN B I T,
Linly EBIRIESTHAI D, TI T, AEITHEL REDD 77 X0 ADHFTD, FRIMLR
AP flbA % U7 GHG Bl LB B A %233 5, REDD 73 R X 2 #FbfR4: « flikk 7 o
V7 MIMbBZEHIIRE T T, BB LGB 2 HENS 5, FIFE, BaBH
WEIBMOBEMRL ICERINTE TS, 22 TR, BITETHSh S, Chos0BHHD
RERREMNT 5,

BRBHEIE. 5 THITB O TR PHMKETTS &Itk > TRON 2D 2 & %4R
o ZOMERIE. KD H 2 MUV T, KRS - WKL O TR % LB d st o h
BEROP TR GESWMEREZTNTHION S, 20, fho LHFICIZ, BEFEER & DR
B ENS, i, [HM] S0 5 OB E &by MEEITS Ioic, Fk
ODEBROMLSFOEHEbEEN S, RMROERBEBOL( (Fo& 2, HFMEERO RO Z1/0)
by GHG OHi FADER P, KD GHG ORI &0 5 R T, RO BE AT S8 545 H
IZBZENH B,

BREEFREFEOSTFICE T, HFMEEITL > TGHG OHHEEEZHIRKT 2 72Hicid, £
BREOHIBHBPNENEND T EIZDNT, MAEDEFMMBBINTE TS, FiT, Tx
Bk A OO, HMELET oY 27 PO T TO GHG HEHEHIHIC A 2R E TR, B
REHATH %, 2 12 1%, Grieg-Gran (2008). Blaster and Roledo (2008). Kindermann fiti
(2008)+ Strassburg (2009). Overmars fii (2012) & - 72BATHROFEEINRIN TS, &
N 513, 2005 40 5 2030 4% TOMIC, WERIRAT ZOHEEIT S 72 D ITHRMIRE GRMK O 1
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Grieg-Gran (2008) & Blaster and Roledo (2008) (3. REDD (/'3 R) OXRELBTRT
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WY Ialb—variEfT-oTn5,Y Zh oD TiR, HME4IZ. REDD (75 2) OfFf
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T LTk - TR SN 2 FERMESR O BUEMEAGE I S h, HikSh b, HHRE» S/™SN 51
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On features of brain waves for persons who are investing
in common pool resources
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Abstract

The purpose of this paper is to show a trial for analyzing the relationship betw een the
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a economic experiments and measured brain waves of subject s who were investing to them. We
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We have found that alpha brain waves are positively connected with the investmen t levels.
On the other hands, beta brain waves are negatively connected with the investment levels. We

could catch the quantitative relationship between them.
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A Private Sector-led Study of Public Opinion Using the Deliberative Poll Method:
Public Debate on the Innovative Strategy for Energy and Environment after March 11, 2011

Takashi Miyagi
Masaharu Yagishita

Abstract

It is essential for the government to refer to the public opinion in order to make the innovative strategy
for future energy and environmental issues in Japan. We did a private sector-led study of public opinion
using the Deliberative Poll method for the purpose of delivering it to the government policy through public
“consideration” and “debate”. We picked up 3,000 people living in Kawasaki city at random, and 57
citizens joined the debate among them.

According to questionnaires after the debate, people chose the value of avoiding risk by nuclear power
more and at the same time the opinion on breaking dependence on nuclear power increased more.

This paper was written to report the process of this research and its valuable result. and consider the
method of public debate, additional questionnaires after the debate and the symposium. We must clarify the
problems to be solved regarding the innovative strategy for energy and environmental task in near future.
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=" The Malthusian Moment: Global Population Growth and the Birth of

American Environmentalism
by Thomas Robertson, Rutgers University Press, 2012.
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