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Foreword

The Center for Global Environmental Research (CGER) of the National Institute for
Environmental Studies (NIES), Japan was established in October 1990. The main objectives
of CGER are to make a broad contribution to the scientific understanding of global
environmental changes, and to elucidate and provide solutions for pressing environmental
problems. CGER conducts global environmental research with interdisciplinary and
international cooperation, provides research support facilities such as a supercomputer and
databases, and offers to the public its own data derived from long-term monitoring of the
global environment.

The Greenhouse Gas Emissions Scenarios Database was first developed by Professors
Matsuoka and Morita in 1992 and published on the internet in 1997 through the CGER
website. This database, which is also called “the Morita Database”, is one of the distinguished
contributions to the Intergovernmental Panel on Climate Change (IPCC) of Dr. T. Morita,
who passed away in 2003. Since 1997, the database has been continuously updated by the
Asia-Pacific Integrated Modeling team, with relevant information such as the driving forces
for emissions scenarios and projections of GHG emissions. This report is the latest version of
the Greenhouse Gas Emissions Scenarios Database as one of global environmental database
projects supported by the CGER.

We will continue to support the global environmental research and activities of the GHG
Emissions Scenarios Database, which give us an important insight into future climate
changes.

July 2011

L;L.LUJ L~ L’— a% ﬁ San I

Yasuhiro Sasano

Director

Center for Global Environmental Research
National Institute for Environmental Studies



Preface

This is the third report on the Greenhouse Gas Emissions Scenarios Database in a series
of surveys conducted every year to review global greenhouse gas emissions scenarios and the
reference information required for assessment of impacts of climate change drivers such as
economic growth, technological change, and demographic development. By the Center for
Global Environmental Research (CGER) of the National Institute for Environmental Studies
(NIES) in Japan, the first report was published in 1994 and the basic information was used to
assess the IPCC 1992 emission scenarios. The second report, which focused on emissions
scenarios that have emerged since the IPCC Third Assessment Report, was published in 2006
and most of information was used for preparing the IPCC Forth Assessment Report. This is
the third report to elaborate all information stored in the database, which can duplicate figures
on GHG emissions and mitigations scenarios in the IPCC Third Assessment Report and the
IPCC Forth Assessment Report.

We greatly appreciate the efforts and cooperation of the model developers and their
colleagues who kindly sent their data to this database. We hope that the publication of this
report will also make a useful contribution not only to the IPCC but also to the work of
climate change experts and policymakers.

July 2011

Tatsuya Hanaoka

Senior Researcher

Center for Social and Environmental Systems Research
National Institute for Environmental Studies
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Abstract

Abstract

A number of greenhouse gas (GHG) emissions scenarios have been published for the
purpose of analyzing the effects of global warming and mitigation policies, and stringent
GHG emission pathways consistent with a global temperature limit at a certain level (e.g. at 2
degrees Celsius) above pre-industrial levels or a 50 % reduction target by the year 2050
compared to the 1990 level have attracted the attention of stakeholders to reduce and adapt the
impacts of climate change. However, the trajectories of future GHG emissions vary according
to the methodologies of the studies and features of driving forces such as population change,
economic growth, and energy demand and supply. In addition, various mitigation scenarios
are conceivable, depending on the employed mitigation strategies, policy requirements, and
GHG stabilization targets. It is therefore important to organize the relevant and available
information on emissions scenarios and driving forces both on a national and a global scale,
analyze the differences among various scenarios, examine the range of results regarding GHG
emissions, energy consumption and socio-economic assumptions. For the purpose of
providing common information to researchers and policy makers, this Emissions Scenarios
Database was developed by reviewing various papers and reports. This database especially
contributed to the process of publishing the assessment reports by the Intergovernmental
Panel on Climate Change (IPCC) and stores scenarios reviewed in the IPCC reports such as
the Special Report on Emissions Scenarios (SRES), the Third Assessment Report (TAR), the
Fourth Assessment Report (AR4) and the Representative Concentration Pathways (RCP).

In the database, the latest relevant information has been stored to assess perspectives on
future GHG emissions and their driving forces. This report shows the results of main driving
forces such as population growth, economic growth, energy consumption, and GHG
emissions (i.e. CO,, CHa, N>O and fluorocarbon emissions) reviewed in the SRES, the TAR
and the AR4. There is a large diversity in the emissions scenarios due to various factors, thus
this report shows the results in the median and the interquartile range between maximum and
minimum changes, i.e. the range between a 75 % upper boundary and a 25% lower boundary,
in the SRES, the TAR and the AR4 respectively. In addition, it is also important to pay
attention to the differences between non-intervention and intervention scenarios, thus this
report shows the results of these emissions scenarios disaggregated into non-intervention
scenarios (i.e. reference scenarios) and intervention scenarios (i.e. mitigation scenarios). In all
the figures, there is a large diversity, due to not only the differences in driving forces assumed
for calculations but also the different methods and models used for calculations, different
coverage of the targeted GHGs, different resolutions of sectoral coverage and energy-type
coverage, and differences in conversion factors such as conversion from electricity to primary

energy and conversion from non-CO, GHG to CO, equivalent amount. This report also
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introduces examples of analyses of regional mitigation scenarios and global GHG
stabilization scenarios at different stabilization levels based on the database.

In the Appendix, this report explains how to utilize the database, shows procedures for
reproducing figures in the IPCC assessment reports and compares the results of this database
with figures in the IPCC assessment reports to confirm the reproducibility of figures in the
SRES, the TAR and the AR4. In addition, data contents and scenario sources stored in this

database are summarized to provide background information to users of the database.

Keywords: IPCC Emissions Scenarios Database, Emissions Scenarios, Mitigation Scenarios,
the Special Report on Emissions Scenarios (SRES), the Third Assessment Report (TAR), the
Fourth Assessment Report (AR4)
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1. Introduction
1.1. Objective of the Emissions Scenarios Database

Climate change and its impacts have been the focus of international attention for decades,
and mitigation and adaptation policies have been discussed among international negotiators and
scientists. A number of greenhouse gas (GHG) emissions scenarios have been published for the
purpose of analyzing the effects of global warming and mitigation policies, and during the
international negotiation process under the United Nation Framework Convention on Climate
Change (UNFCCC), mid-term targets for reducing GHG emissions on a national scale have
been focused on in the context of long-term GHG emissions projections and climate change
stabilization on a global scale. Stringent GHG emission pathways consistent with a global
temperature limit at a certain level (e.g. at 2 degrees Celsius) above pre-industrial levels or a
50 % reduction target by the year 2050 compared to the 1990 level have attracted the attention
of policy makers and scientists in order to reduce and adapt the impacts of climate change in the
future. Thus, it is important to carefully analyze stringent GHG emissions reduction targets for
the long-term future on a global scale and examine the feasibility of short- to mid-term
scenarios to achieve a low-carbon society or a green-growth economy on a national scale.

However, the trajectories of future GHG emissions vary according to the methodologies of
the studies and features of driving forces such as population change, economic growth, and
energy demand and supply. In addition, various mitigation scenarios are conceivable, depending
on the employed mitigation strategies, policy requirements, and GHG stabilization targets. For
example, different features in GHG emission pathways are derived from different assessment
methodologies; a bottom-up approach that deals with distinct and detailed technology
information such as the costs of technologies, energy efficiency of technologies, the diffusion
rate of technologies, and a top-down approach that applies macroeconomic theory, econometric
and optimization techniques to aggregate economic variable and deals with the monetary value
added of goods and services and the scale of human activities by taking into account the
interrelationships between a specific sector and the overall economy. Approaches adopted for
regional aggregations in world regions, resolutions of target sectors and definitions of driving
forces differ from one assessment model to the other, and these key settings have a large effect
on different features in emissions scenarios. It is an indispensable issue to discuss the wide
diversity of mitigation scenarios derived from various differences.

It is therefore important to organize the relevant and available information on emissions
scenarios and the driving forces both in a national and a global scale, analyze the differences
among the various scenarios, examine the range of results regarding GHG emissions, energy
consumption and socio-economic assumptions, and discuss the feasibility of these scenarios and
the reliability of their data. For the purpose of providing common information to researchers
and policy makers throughout the world, this Emissions Scenarios Database was developed by
reviewing various journal papers and reports. This database especially contributed to the
process of publishing the assessment reports by the Intergovernmental Panel on Climate
Change (IPCC) and covered the data on GHG emissions as well as the relevant information
about energy consumption and driving forces. This database especially includes scenarios
reviewed in the IPCC assessment reports such as the Special Report on Emissions Scenarios
(SRES), the Third Assessment Report (TAR), the Fourth Assessment Report (AR4) and the
Representative Concentration Pathways (RCP).
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1.2. Whatis a "scenario"?

Scenarios are defined as "alternative images of how the future might unfold and an
appropriate tool with which to analyze how driving forces may influence future emission
outcomes and to assess the associated uncertainties" (IPCC, 2000) surrounding climate change.
Thus, a scenario is a coherent, internally consistent and plausible description of a possible
future state. A baseline scenario (or a reference scenario) is defined as "a non-intervention
scenario used as a base in the analysis of intervention scenarios" (IPCC 2001b) and so "the
reference for measurable quantities from which an alternative outcome can be measured" (IPCC
2007b). A mitigation scenario is then defined as "a description and a quantified projection of
how GHG emissions can be reduced in comparison to respective baseline scenarios" (IPCC,
2001b), and thus mitigation potentials are defined as "the scale of GHG reductions that could be
achieved, relative to emission baseline, for a given carbon price (expressed in cost per unit of
carbon dioxide equivalent emissions avoided or reduced)" (IPCC 2007b).

The IPCC first developed a set of three long-term reference emissions scenarios in 1990
and designated it the 1990 Business-As-Usual Scenario named SA90 (IPCC, 1990). In 1992,
the IPCC updated the SA90 scenarios and provided a set of six scenarios including a wider
range of driving forces and emissions, called the IS92 Reference Emissions Scenarios (IPCC,
1992). The IS92 scenarios have provided the reference information required for assessment of
the impact of climate change drivers such as economic growth, technological change, and
demographic development. In 1995, the IPCC Second Assessment Report (SAR) (IPCC,
1996b) reviewed the 1S92 scenarios, and subsequently in 1996, a team of writing new reference
scenarios were approved and appointed, and the IPCC published the SRES scenarios (IPCC,
2000). One of the main objectives of the SRES was to review the literature related to emissions
scenarios and create a new set of reference scenarios to supersede the IS92 scenarios. The SRES
scenarios then became the principle source of emission profiles for climate change and impact
assessments. However, the SRES scenarios were only reference scenarios and did not cover any
mitigation scenarios that take into account the impact of deliberate climate policies. The IPCC
TAR (IPCC, 2001b) then addressed mitigation scenarios as one of its objectives. TAR reviewed
mitigation scenarios and discussed the characteristics of the scenarios and factors involved in
mitigation. The IPCC AR4 (IPCC, 2007b) reviewed mitigation scenarios that have emerged
since TAR, and summarized these emissions and mitigation scenarios into six different
stabilization scenario categories (Categories I - VI) by considering the range of radiative forcing
and CO, equivalent concentration, and provided information of peaking year for CO, emissions
and global mean temperature increase above pre-industrial levels.

1.3. Contribution to the IPCC Assessment Reports

As a contribution to the IPCC Assessment Reports, the Emissions Scenarios Database has
been developed. The current database is available on the following website
(http://www.cger.nies.go.jp/db/scenario/index.html). The database is designed using Microsoft
Access and offers a user-friendly information extraction facility. The latest database holds the
data that were utilized in the IPCC reports, such as the SRES, the TAR and the AR4. As part of
the Emissions Scenarios Database updating process, this database organized the available
research from a wide variety of modeling teams. Thus, it is possible to analyze the similarities
and differences between various mitigation scenarios, in particular, to examine the range of
results and their reliability, and to analyze emission reduction factors in different regions.
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2. Emissions Scenarios Database
2.1. Background of the database

Trajectories of future GHG emissions in scenarios depend on a number of driving forces,
such as population change, economic growth, and energy supply. In addition, a variety of
mitigation scenarios is possible, depending on the mitigation strategies employed. Matsuoka
and Morita (1994) first developed the Emissions Scenarios Database in 1992 to store data
relating to these scenarios. In order to contribute to the [IPCC Assessment Reports, Morita and
Lee (1998) updated the Database, also called Morita’s Database, and first published it on the
Web in 1997. Since 1997, the database has been continuously updated with relevant
information such as the driving forces for emissions scenarios and projections of GHG
emissions.

The first paper to review output from the Emissions Scenarios Database was published in
1998 (Nakicenovic, et al. 1998) and was used as a basis for discussion in the SRES (IPCC,
2000). This paper reviewed 428 scenarios of global and regional GHG emissions collected from
176 literature sources. It analyzed the main driving forces such as population growth, economic
growth, energy consumption, and energy and carbon intensities, and presented the predicted
GHG emissions ranges linked to these drivers. Subsequently, the second paper reviewing the
database was published in 2000 (Rana and Morita, 2000) and the results were reviewed in TAR.
This paper reviewed 75 post-SRES scenarios of global and regional GHG emissions collected
from 25 literature sources. In this paper, the descriptions of types of integrated assessment
models (IAM) and mitigation policies were summarized and the characterization of mitigation
scenarios was discussed in detail. There have been some scenario-evaluation activities such as
the Energy Modeling Forum, the International Energy Workshop, and the Innovation Modeling
Comparison Program. However, significant work has not been conducted to review baseline
and mitigation scenarios systematically in the SAR (IPCC, 1996b) and the SRES (IPCC, 2000).
Therefore, as part of the TAR process, nine modeling teams which participated in the SRES
process (Morita et al., 2000a; 2000b) undertook a special comparison program to quantify the
SRES-based mitigation scenarios. These SRES-based scenarios were reviewed by TAR and
called “Post-SRES Mitigation Scenarios” (IPCC, 2001b). As part of TAR, the detailed
SRES-based mitigation scenarios data were stored in the Emissions Scenarios Database and
many aspects of the post-SRES scenarios were examined.

The third paper reviewing the database was published in 2006 (Hanaoka et al. 2006a, and
Nakicenovic et al. 2006) and analyzed various mitigation scenarios, called "Post-TAR
mitigation scenarios", at the regional and global levels. Hanaoka et al. (2006a, 2006b) reviewed
240 scenarios from 53 literature sources reporting global emissions and 122 scenarios from 29
literature sources presenting regional or country emissions, such as for USA, EU, Japan, India,
China and other countries, and examined prominent factors that have emerged since the TAR.
The AR4 used the database to review and summarize the post-TAR mitigation scenarios in the
context of the GHG stabilization categories. The AR4 pointed out that the lower the
stabilization level, the more quickly the peak and decline of GHG emissions would need to
occur, and mitigation efforts over the next two decades will have a large impact on
opportunities to achieve lower stabilization levels.

However, the AR4 could not provide more in-depth analyses of the crosscutting issues
related to the role of energy efficiency, the roles of fuel switching, the use of CO, capture and
storage (CCS), or other aspects of climate change mitigation. Moreover, the AR4 analysis was
on a global scale, not regional. Thus, the fourth paper reviewing the database was published in
2009 (Hanaoka et al. 2009) and focused on the role of energy intensity improvement in the
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short-term (to the year 2020) to mid-term (to the year 2050) as seen in the context of long-term
AR4 GHG stabilization scenarios. This paper provided in-depth analyses of the relationship
between energy intensity improvement and other major indicators, and assessed the feature of
different categories of the AR4 GHG stabilization scenarios.

2.2. Basic structure of the Database

It is desirable that the database can be distributed all over the world. Therefore, considering
general versatility, the database is designed using Microsoft Access and provides a user-friendly
interface to browse data in a certain form, add new data, edit the existing data, retrieve data and
output them to external files. It is built from a relational database that can integrate various
kinds of data. In the database using Microsoft Access, the collected data are categorized into six
different data-tables: SOURCE, REGIONDEF, SCENARIO, VARIABLE, REGION and
DATAMOM, as shown in Figure2.1. These data-tables are linked to each other by using four
key terms: Source ID, Scenario ID, Region ID and a variable. The DATAMOM table contains
all numeric time-series values and the other tables contain related information on emissions
scenarios such as reference, scenario type, regional classification, and so on.

5E Relationships |ZHE|E‘
~

RegionlDora)
~
< | 3

Figure 2.1 The relationship of the data-tables.

Figure 2.2 shows the start-up screen of the database system. The total number of data
sources and emissions scenarios contained in this database is displayed on the start-up screen.
Figure 2.3 shows the main screen that appears after the start-up screen. The basic functions of
browsing and extracting data can be selected on the main screen. On the main screen, there are
four different functions: “Information”, “Data Browser”, “Data Selection and Graph Wizard”,
and “Others”. By using the “information” function, basic information on data source such as
authors, model types, literature reference, scenario types, regional aggregations and so on can
be obtained. With the “Data Browser” function, one can browse all the data in the database and
figures of these results. Using the “Data Selection and Graph Wizard” function, one can select
some specific scenarios and extract the target data that you want to analyze. The “Others”
function includes two sub-function, 1) “Maintenance” takes care of all the information in the
data-tables in the database, and 2) "Previous Functions" offers access to specific datasets in
previous versions. For details on how to use the database, please see the Appendix A.
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ES Greenhouse Gas Emission Scenario Database
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This database was developed for Special Report on Emissions Sccnarios, IPCC.
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Figure 2.2 Start-up screen of the database.
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Figure 2.3 Main screen of the database.

Table 2.1 Number of sources and scenarios in the latest Database

Categories in the Database BlEt Number. it
source scenario

Sources reviewed in the IPCC Second Assessment report (1995) 40 62
Sources published between 1992-1999, but not reviewed by the I[PCC 113 192
assessment report
The IPCC SRES (1999) 6 40
Sources reviewed in the IPCC Third Assessment report (2001) 36 330
Sources reviewed in the IPCC Fourth Assessment report (2007) 45 239
Sources published between 2000-2006, but not reviewed by the IPCC 2 35
assessment report
Scenarios named as "RCP (Representative Concentration Pathways)
which will be reviewed in the next IPCC Fifth Assessment report 4 4
(2013)
Others (TGICA, UNFCCC etc.) 55 115

Total 322 1066
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Diverse emissions scenarios have been developed for many different purposes. Features of
future GHG emissions depend on various driving forces such as population growth, economic
growth, and energy consumption. In the database, the latest relevant information has been
stored to assess recent perspectives on future GHG emissions and their driving forces. This
section shows the range of main driving forces such as population growth, economic growth,
energy consumption, and the results of GHG emissions and the level of carbon pricing which is
one of the main mitigation measures. In addition, this section compares the results of this
database with figures in the SRES, the TAR and the AR4, and clarifies the reproducibility of
figures in the IPCC assessment reports by using this scenario database.

3.1. Population

Population is one of the fundamental driving forces used to estimate future emissions. Most
modelers refer to existing literature and use population as an exogenous variable. With regard to
global population projections, there are four major sources of literature published by the
following groups: The United Nations (UN, 2002; UN, 2004; UN, 2006; UN, 2008; UN, 2010),
The World Bank (Bos, et al. 1994; Health, Nutrition & Population Stats, 2010), The US Census
Bureau (US Census Bureau, 2010) and IIASA (Lutz et al., 2001; Lutz et al., 2004).

Figure 3.1 shows global population projections reviewed in the SRES, the TAR and the
AR4, and Table 3.1 shows the summary of the results in the median and the interquartile range
between maximum and minimum changes, i.e. the range between a 75 % upper boundary and a
25% lower boundary. Global population projections for 2100 in the interquartile range of all
scenarios increase by a factor of 1.2 to 1.9 times relative to figures in the year 2000, where
global population is around 6 billion people. The estimated median population in 2100 is 10.2
billion people in the IPCC AR4, which is 1.7 times larger than the global population relative to
the 2000 level. It is interesting to note that Table 3.1 shows that compound annual growth rates
(CAGR) of population of all scenarios decline toward the end of the century, but the major
characteristic between the different [IPCC Assessment reports is that the median value in the
SRES and the TAR dwindle after 2050, whereas the value in the AR4 still keep increasing
slightly even after 2050. This feature reflects the current trends of literature sources of the latest
population prospects.

Table 3.1 Global population projections.

range 2000 2010 2020 2030 2050 2100 ) 0%(?-2(1){2 0l 2 0(2:3(2}(1){5 0|2 0(5:1(?-(2}?0 0

75% 6,117 6,891 7,672 8,362 9,367 10,414 1.14% 0.67% 0.21%

SRES 50% 6,117 6,888 7,618 8,182 8,704 7,137 1.10% 0.45% -0.40%
25% 6,100 6,856 7,616 8,122 8,704 7,056 1.12% 0.45% -0.42%

75% 6,168 7,089 7,972 8,751 10,055 11,455 1.29% 0.78% 0.26%

TAR 50% 6,122 6,892 7,672 8,343 8,926 7,239 1.13% 0.51% -0.42%
25% 6,117 6,888 7,617 8,182 8,704 7,056 1.10% 0.45% -0.42%

75% 6,097 6,891 7,672 8,372 9,383 10,444 1.16% 0.67% 0.21%

AR4 50% 6,068 6,886 7,617 8,270 9,322 10,231 1.14% 0.68% 0.19%
25% 6,055 6,826 7,529 8,182 8,919 9,937 1.10% 0.57% 0.22%

Notel: in units of million people
Note2: CAGR is an abbreviation of Compounded Annual Growth Rate.
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Figure 3.1.a  Global population projections (SRES).
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Figure 3.1.c  Global population projections (AR4).
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3.2. GDP

GDP is another fundamental factor in projecting future GHG emissions. High GDP may
imply higher consumption of goods and services, investment at higher rates in some domestic
sectors, and more international trade. Therefore, assumptions about economic growth are an
important determinant of emissions projections.

Figure 3.2 shows a very wide range of economic development pathways assumed in the
different scenarios in the SRES, the TAR and the AR4 and Table 3.2 shows the summary of the
results in the median and the interquartile range (i.e. 25M_75%m percentile range) on the upper
and the lower boundaries. The GDP projections are disaggregated by non-intervention scenarios
(i.e. reference scenarios) and intervention scenarios (i.e. mitigation scenarios) in the TAR and
the AR4 in Table 3.2. Even in the year 2000, there is a relatively wide range across all scenarios,
where the interquartile values of GDP range between US$26.7 to US$32.5 trillion. But it is
important to note that submitted GDP values in this database are in different currency units;
GDP in the SRES (i.e. Figure 3.2.a) and the TAR (i.e. Figure 3.2.b) is shown at constant 1990
prices but GDP is stored at different constant prices in 1990, 1995, 1997 or 2000 depending on
different literature in the AR4 (i.e. Figure 3.2.c), which is one of the reasons for the diverse
results even in 2000. GDP projections for 2100 between a 75% upper and a 25% lower
boundaries of all scenarios show growth by a factor of 8.3 to 19.3 times that of GDP in the 2000
level. However, it is interesting to note in Table 3.2 that, in 2100, the interquartile range
narrows and the median value declines along with the update of the IPCC assessment reports
from the SRES to the AR4; for example, the global GDP values in 2100 in the interquartile
range in the AR4 are narrowed, 8.3 to 9.1 times larger than the GDP values in 2000, where the
global median GDP in 2000 is around US$27 trillion at constant 1990 prices. The global
median GDP in intervention scenarios is lower than non-intervention scenarios that indicate a
certain amount of the GDP loss due to mitigation measures. The CAGR of GDP declines
toward the end of the century, but it still keeps on increasing in the range from 1.7 to 1.9
percent per year from 2050 to 2100 in the AR4 with intervention scenarios.

Table 3.2 Global GDP projections.

CAGR CAGR CAGR
range 2000 2010 2020 2030 2050 2100 2000-2020 2020-2050 2050-2100

75% 27.4 379 56.0 86.2 175.1 528.7 3.64% 3.87% 2.23%

SRES 50% 26.8 36.9 52.0 73.5 135.0 | 336.8 3.37% 3.23% 1.85%
25% 26.7 36.2 473 64.0 108.0 | 2457 2.91% 2.79% 1.66%

75% 28.5 38.0 51.9 73.1 1279 | 329.6 3.05% 3.05% 1.91%

(ITI?\II"{F) 50% 274 36.8 49.6 63.6 101.5 | 287.0 3.01% 2.41% 2.10%
25% 26.8 36.0 46.8 58.7 92.8 241.0 2.83% 2.30% 1.93%

75% 28.5 38.1 52.6 75.0 134.1 501.4 3.11% 3.17% 2.67%

gﬁ]{{) 50% 274 371 49.8 63.5 100.5 | 267.7 3.03% 2.37% 1.98%
25% 26.8 354 46.0 58.0 89.9 | 2340 2.74% 2.26% 1.93%

75% 325 429 57.8 73.3 121.7 | 2959 2.92% 2.51% 1.79%

(] . o . o . o of 0 . (] o (]

(:II}\{I;‘") 50% 29.9 38.6 521 66.7 109.5 | 248.8 2.81% 2.51% 1.66%
25% 27.1 36.1 485 60.7 92.1 231.8 2.94% 2.16% 1.86%

75% 325 42.8 57.5 73.2 1185 | 2955 2.90% 2.44% 1.85%

(?I:{]il) 50% 30.3 394 50.7 65.9 106.7 | 242.8 2.61% 2.51% 1.66%
25% 273 36.2 48.8 60.4 91.5 | 226.6 2.95% 2.12% 1.83%

Notel: in units of trillion US$
Note2: nINT and INT are abbreviations of non-intervention scenarios and intervention scenarios, respectively.
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Figure 3.2.a Global GDP projections (SRES).
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Figure 3.2.b Global GDP projections (TAR).
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Figure 3.2.c Global GDP projections (AR4).

Note: GDP is shown at constant 1990 prices in Figure 3.2a and Figure 3.2b. But it is necessary to note that GDP is
shown at different constant prices in 1990, 1995, 1997 or 2000 depending on different literature sources in
Figure 3.2.c.
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3.3. Total primary energy supply

Primary energy supply is another key index in coherent correspondence with GHG
emissions. The amount of energy consumption directly affects the results of future GHG
emissions. Moreover, the structure of energy systems is another important consideration when
discussing GHG emission pathways. For example, transitions toward lower carbon intensities,
which are measured by the ratio of CO, emissions to the primary energy supply, are associated
with an energy shift from high-carbon content fossil fuels to less carbon-intensive fossil fuels or
non-fossil fuels such as renewables and nuclear.

Figure 3.3 shows the primary energy supply pathways resulting from different emissions
scenarios in the SRES, the TAR and the AR4, and Table 3.3 shows the summary of the results
in the median and the interquartile range (i.e. 25 75 percentile range) on the upper and the
lower boundaries. The results of global total primary energy supply are disaggregated by
non-intervention scenarios (i.e. reference scenarios) and intervention scenarios (i.e. mitigation
scenarios) in the TAR and the AR4 in Table 3.3. Even in the year 2000, there is a relatively
wide range across all scenarios from 371 to 437 EJ in the interquartile range. There are several
reasons for the diverse results. Firstly, in some emissions scenarios, the base-year 1990 is used
for an integrated assessment model and the value in the year 2000 is an output of model runs;
therefore, the results may differ from the realities of the observed value of energy consumption
in 2000. Secondly, some emissions scenarios only cover primary energy consumption of fossil
fuels (i.e. coal, oil and natural gas), but many other scenarios also take into account renewables
and nuclear power too; therefore, the coverage of energy types causes differences in the amount
of primary energy consumption. Thirdly, conversion factors from electricity to primary energy
may be different from one model to another, with regard to the electricity generation from
nuclear power, hydro power, geothermal heat and renewables. For example, the International
Energy Agency (IEA) recommends calculating the primary energy equivalent of nuclear
electricity from the gross generation by assuming a 33 % conversion efficiency, i.e. 1 TWh =
(0.0036/0.33) EJ, but some models may use a different conversion efficiency.

Table 3.3 shows that the interquartile range of global primary energy supply of all
scenarios for 2100 is between 771 and 2032 EJ, which shows growth by a factor of 2.1 to 4.8
times that of the figures in the year 2000, where the median primary energy supply in 2000
ranges from 385 to 412 EJ. The CAGR of total primary energy supply for 2100 descends in the
latter half of the century, which ranges from 0.51 to 1.29 percent per year in the interquartile
range of all scenarios in 2100, with the range of the median value of 0.54 to 1.09 percent per
year. Both the amount of primary energy supply and the CAGR of primary energy supply in
intervention scenarios in the TAR and the AR4 are lower than those in non-intervention
scenarios, because the amount of energy generated is sufficient to meet demand due to the
decline of energy consumption in response to efficiency improvements in energy consumption
and service demands due to the effects of mitigation measures. It is interesting to note that
Table 3.3 shows that the interquartile range of primary energy supply narrows along with the
update of the IPCC assessment reports from the SRES to the AR4, and besides, the median
value in non-intervention scenarios in the AR4 is almost equivalent to the median value in
intervention scenarios in the TAR. This implies that, in the TAR, most of intervention scenarios
were SRES-based mitigation scenarios, that it to say, intervention scenarios were assessed
based on the baseline (i.e. non-intervention) scenarios using the SRES scenarios; however, in
the AR4, many non-intervention scenarios were assumed as modelers' reference scenarios based
on the experience of studies in the TAR.
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Table 3.3 Global primary energy supply.

CAGR CAGR CAGR
range | 2000 | 2010 | 2020 | 2030 | 2050 | 2100 | o0 LS 0500100

75% | 416 511 660 869 | 1255 | 2,014 2.33% 2.17% 0.95%

SRES 50% 395 | 489 593 713 970 | 1,364 2.05% 1.65% 0.68%
25% 381 455 554 671 858 | 1,105 1.88% 1.47% 0.51%

75% | 437 539 660 818 | 1,070 | 2,032 2.08% 1.62% 1.29%

(:I‘;I;) 50% 412 504 623 745 996 | 1,714 2.09% 1.58% 1.09%
25% 393 459 556 650 833 | 1,256 1.75% 1.36% 0.82%

75% | 409 500 616 717 | 1,018 | 1823 2.07% 1.69% 1.17%

gﬁ% 50% 392 454 546 619 806 | 1,274 1.67% 1.31% 0.92%
25% 375 424 | 474 519 637 962 1.17% 0.99% 0.83%

75% | 402 478 599 721 925 | 1,558 2.02% 1.46% 1.05%

’ I’;ﬁ% 50% 385 | 458 561 659 868 | 1,290 1.90% 1.46% 0.80%
25% 373 443 522 601 816 | 1,169 1.70% 1.50% 0.72%

75% | 402 474 571 669 832 | 1,319 1.77% 1.26% 0.93%

(ﬁfﬁ) 50% 392 450 536 602 751 981 1.57% 1.13% 0.54%
25% 371 427 | 484 533 592 771 1.33% 0.67% 0.53%

Notel: in units of EJ (Exajoule).
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.
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Figure 3.3.a Global total primary energy supply (SRES).
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Figure 3.3.b  Global total primary energy supply (TAR without intervention).
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Figure 3.3.c Global total primary energy supply (TAR with intervention).
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Figure 3.3.d Global total primary energy supply (AR4 without intervention).

Total Primary Energy Supply [EJ]

2500

2000

1500

1000

500

++ «+« The upper interquartile range (75%)
| e The Median value

= == = The lower interquartile range (25%) //
L=
o

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Year

Figure 3.3.e  Global total primary energy supply (AR4 with intervention).
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3.4. Total final energy consumption

Final energy consumption is the other key index in coherent correspondence with GHG
emissions. The amount of energy consumption directly affects the results of future GHG
emissions, as does the total primary energy supply. Energy efficiency improvements have a
large effect on the results of the total final energy consumption and GHG emission pathways.
Energy efficiency plays a key role in many scenarios for most regions and timescales, and
transitions toward the improvement of energy intensity, which is measured by the ratio of the
amount of total primary energy supply to economic activity, are associated with the effects of
changes of final energy consumption resulting from energy efficiency improvements at the
end-use points and energy-saving activities derived from changes in the social structure.

Figure 3.4 shows the final energy consumption pathways from different emissions
scenarios in the SRES, the TAR and the AR4, and Table 3.4 shows the summary of the results
in the median and the interquartile range (i.e. 25 75 percentile range) on the upper and the
lower boundaries. The results of global total final energy consumption are disaggregated by
non-intervention scenarios (i.e. reference scenarios) and intervention scenarios (i.e. mitigation
scenarios) in the TAR and the AR4 in Table 3.4.

Table 3.4 shows that the interquartile range of global final energy consumption of all
scenarios for 2100 is between 580 and 1433 EJ, which shows growth by a factor of 2.2 to 4.6
times that of the figures in the year 2000, where the median final energy consumption in 2000
ranges from 280 to 311 EJ. The CAGR of total final energy consumption for 2100 descends in
the latter half of the century as does the primary energy supply, which ranges from 0.55 to 1.22
percent per year in the interquartile range of all scenarios in 2100, with the range of the median
value of 0.60 to 0.82 percent per year. The amount of final energy consumption in intervention
scenarios in the TAR and the AR4 are lower than those in non-intervention scenarios, because
the amount of energy consumption decline in response to efficiency improvements in energy
consumption and service demands due to the effects of mitigation measures. It is also
interesting to note that Table 3.4 shows, as does the case in total global primary energy supply,
that the interquartile range of primary energy supply narrows along with the update of the IPCC
assessment reports from the SRES to the AR4, and besides, the median value in
non-intervention scenarios in the AR4 is much lower than the median value in intervention
scenarios in the TAR after 2030. This suggests that, in the AR4, many non-intervention
scenarios considered more efficiency improvements in energy consumption and service
demands than those in intervention scenarios in the TAR, based on the experience of the latest
studies since the TAR. When comparing results of non-intervention scenarios, i.e. comparisons
between the SRES, non-interventions in the TAR and non-intervention in the AR4 in Table 3.4,
the median value in non-intervention scenarios in the TAR is almost the same as the median
value in the SRES, but the median value in non-intervention scenarios in the AR4 is much
lower than the SRES and the TAR. This indicates that most of non-intervention scenarios in the
TAR were based on the SRES-based scenarios, however, many non-intervention scenarios in
the AR4 were modelers' reference scenarios which had already taken into account a certain
level of the effects of energy efficiency improvements in the baseline scenario.
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Table 3.4 Final energy consumption.

range 2000 2010 2020 2030 2050 2100 2 0%3(2}(]){2 0 ) 0(2:1(?_(2}(1){5 0 2 oc'sgt(z}ﬁ) 0
75% 315 398 498 634 896 1,433 2.32% 1.98% 0.94%
SRES 50% 306 374 451 536 733 1,105 1.96% 1.63% 0.82%
25% 300 355 429 508 635 879 1.80% 1.32% 0.65%
75% 317 394 488 599 779 1,431 2.18% 1.57% 1.22%
(EI[I?II}P) 50% 311 379 462 552 719 1,054 2.01% 1.48% 0.77%
25% 299 355 420 481 608 799 1.71% 1.24% 0.55%
75% 311 389 486 596 779 1,383 2.24% 1.59% 1.15%
gNA,I[{) 50% 304 368 455 536 730 1,019 2.05% 1.59% 0.67%
25% 297 347 411 451 600 816 1.65% 1.27% 0.61%
75% 290 354 451 543 712 1,030 2.25% 1.53% 0.74%
(:IE?F) 50% 282 342 421 493 630 903 2.02% 1.36% 0.72%
25% 263 315 379 443 579 852 1.85% 1.43% 0.77%
75% 290 352 433 515 661 907 2.03% 1.42% 0.63%
(?NR,;‘) 50% 280 333 396 453 544 736 1.75% 1.06% 0.60%
25% 262 300 340 386 430 580 1.31% 0.79% 0.60%

Notel: in units of EJ (Exajoule).
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.
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Figure 3.4.a Final energy consumption (SRES).
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Figure 3.4.b Final energy consumption (TAR without intervention).
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Figure 3.4.c Final energy consumption (TAR with intervention).

| =eeee [heupperinterquartile range (75%)

The Median value

== == = The |lower interquartile range (25%)

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Figure 3.4.d Final energy consumption (AR4 without intervention).
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Figure 3.4.e Final energy consumption (AR4 with intervention).
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3.5. GHG emissions (CO,, CHy, N,O, fluorocarbons)

Figure 3.5, Figure 3.6, Figure 3.7 and Figure 3.8 show the results of CO, CH4, N>O and
fluorocarbon emissions pathways respectively, and these figures are shown in the SRES, the
TAR and the AR4 respectively; Table 3.5, Table 3.6, Table 3.7, and Table 3.8 show the
summary of the results of CO,, CH4, N>O, and fluorocarbon emissions in the median and the
interquartile range (i.e. 25"-75" percentile range) on the upper and the lower boundaries,
respectively. The results of these emissions pathways are disaggregated by non-intervention
scenarios (i.e. reference scenarios) and intervention scenarios (i.e. mitigation scenarios) in the
TAR and the AR4 in Table 3.5, Table 3.6, Table 3.7 and Table 3.8. In all the figures, there is a
large diversity in the future GHG emissions. These variations are due to not only the differences
in driving forces assumed for calculations but also the different methods and models used for
calculations, different conversion factors in CO, equivalent used for calculations and different
coverage of emission sources.

CO, emissions are closely correlated with the results of energy consumption of fossil fuels.
In Table 3.5, CO; emissions in 2100 in the interquartile range of all scenarios are between 11.1
and 103.4 Gt-CO,, which shows growth 0.5 to 3.4 times larger than CO, emissions in 2000,
where the range of median CO, emissions in 2000 of all scenarios are from 25.4 to 29.2Gt-CO,.
Even in the year 2000, a relatively wide range of CO, emissions can be seen due to the
difference of the coverage of CO, emissions sources. For example, some scenarios only took
into account CO, emissions related to fossil fuel consumption, but other scenarios included all
emission sources, i.e. not only energy-related CO, emissions but also non energy-related CO,
emissions from industry and from Land-Use, Land-Use Change and Forestry (LULUCEF). It is
interesting to note that as seen in Figure 3.5 the median CO, emissions in non-intervention
scenarios in the TAR and the AR4 show continuous increase toward the end of the century, but
the median CO, emissions in intervention scenarios in the TAR and the AR4 decline in the
latter half of the century, which shows a decrease in 2100 by a factor of 0.8 to 0.9 times that of
the 2000 level. In intervention scenarios in the TAR and the AR4, diversities of CO, emissions
are observed because of the wide variety and different intensity of mitigation measures. The
higher the level of CO, emissions increase in CO, concentration in the atmosphere is, the more
significant is the impact on climate change. An important point to note is that, when discussing
intervention scenarios, scenarios were categorized in the different levels of an index of radiative
forcing or CO, equivalent concentrations in order to compare scenarios with different
stabilization metrics in the TAR and the AR4, for example 550 ppmv CO; equivalent and 450
ppmv CO, equivalent in the index of CO, equivalent concentrations or 4.5 W/m” and 6.0 W/m”
in the index of radiative forcing. However, the results of median values in intervention
scenarios in Figure 3.5 and Table 3.5 are the averaged values across all intervention scenarios in
the TAR and the AR4. The median value of intervention scenarios in the TAR and the AR4 is
far from the stringent GHG emission pathways to achieve a 50 % reduction target by the year
2050 compared to the 1990 level or to achieve a 2 degree global temperature limit above
pre-industrial levels, which attracted the attention of policy makers.
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Table 3.5 Global CO, emissions.

range | 2000 | 2010 | 2020 | 2030 | 2050 | 2100 20%8_(2}(1){20 ZOCZI(?-CZ}(I;SO 20?33?00
75% 292 35.5 455 53.3 67.6 86.7 2.13% 1.40% 0.50%
SRES 50% 29.2 34.2 39.9 475 58.7 57.0 1.56% 1.30% -0.06%
25% 29.2 33.0 373 40.5 43.8 33.0 1.23% 0.54% -0.57%
AR 75% 30.1 35.9 41.9 50.2 62.3 | 103.4 1.67% 1.34% 1.02%
(nINT) 50% 27.1 312 36.7 43.2 53.8 72.4 1.53% 1.29% 0.60%
25% 253 28.6 33.1 36.8 43.6 50.2 1.35% 0.93% 0.28%
75% 27.8 32.3 37.4 39.6 422 28.4 1.49% 0.40% -0.79%
gNA% 50% 25.8 29.0 31.9 34.1 34.1 22.0 1.08% 0.22% -0.87%
25% 22.7 24.9 26.7 27.7 24.9 14.6 0.80% -0.22% -1.06%
AR 75% 28.7 33.4 39.5 447 56.5 88.1 1.61% 1.20% 0.89%
(nINT) 50% 25.4 31.2 36.7 42.3 52.1 74.4 1.84% 1.18% 0.72%
25% 23.7 28.9 34.9 39.5 47.1 53.1 1.95% 1.00% 0.24%
R4 75% 28.6 324 36.6 39.6 39.9 30.1 1.24% 0.29% -0.56%
(NT) 50% 25.5 29.8 32.7 35.3 35.0 20.0 1.26% 0.22% -1.11%
25% 23.7 27.3 30.3 30.8 27.6 11.0 1.23% -0.31% -1.82%

Notel: in units of GtCO,.
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.
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Figure 3.5.a Global CO, emissions (SRES).
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Figure 3.5.b Global CO, emissions (TAR without intervention).
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Figure 3.5.c Global CO, emissions (TAR with intervention).
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Figure 3.5.d Global CO, emissions (AR4 without intervention).
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Figure 3.5.e Global CO; emissions (AR4 with intervention).
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The global warming impacts of non-CO, GHGs are described in tons of CO, equivalent, by
using the value of Global Warming Potential (GWP) which represents “the time-integrated
radiative forcing from the instantaneous release of 1 kg of a trace gas expressed relative to that
of 1 kg of a reference gas”(IPCC, 2001a). CO, is used as the reference gas, so that these GWP
values represent the direct global warming potentials relative to CO, by emitting infrared
absorbing gases into the atmosphere. These values do not include indirect effects, that it to say
other warming or cooling effects caused by the chemical transformations of greenhouse gases in
the atmosphere. A proviso of GWP is that the GWP values of different GHGs vary widely
according to the time horizon over which the calculation of remaining gas in the atmosphere is
considered, because atmospheric lifetimes of different GHGs vary from several dozen years to
tens of thousands years and the levels of infrared absorption of different GHGs are also
different. The IPCC defined these GWP values in the three different time horizon of 20 years,
100 years, and 500 years, and GWP of each GHG in the time horizon of 100 years is normally
used as the standardized value for submitting the national GHG inventory of each country under
the framework of the Kyoto Protocol in the United Nation Framework Convention on Climate
Change (UNFCCC).

CH4 emissions largely derive from non-energy emission sources such as agriculture,
livestock, municipal solid waste and fugitive emissions from fuel productions. Thus features of
CH,4 emission pathways in the unit of CO; equivalent by using GWP have less relationship with
the characteristics of energy consumption and CO, emissions. In Figure 3.6, the interquartile
range of CHy4 emissions of all scenarios in 2100 show growth by a factor of 1.0 to 2.1 times that
of the figures in 2000, which ranges between 5.7 to 18.1 Gt-CO; eq in 2100, where the global
median CHy4 emissions range from 5.9 to 9.2 in 2000. There can be seen a wide range of CHy
emissions even in the year 2000. It is difficult to find out apparent causes, but several reasons
are expected for the diversity. The first reason may derive from the coverage of CH4 emissions;
some models covered limited emission sources but other models included all emission sources.
Another reason may be caused by the values of GWP of each GHG used for calculations. It is
important to point out that the different GWP values of GHGs are revised and determined along
with the update of the IPCC assessment reports from the SAR (IPCC, 1995a), where GWP of
CHy in the time horizon of 100 years is 21, the TAR (IPCC, 2001a), where GWP of CH4 in the
time horizon of 100 years is 23, to the AR4 (IPCC, 2007a), where GWP of CH4 in the time
horizon of 100 years is 25. The GWP values reported in the AR4 (IPCC, 2007a) are
scientifically the latest; however, the Kyoto Protocol stipulates using the GWP values in SAR
(IPCC, 1995a) for the submission of the national greenhouse gas inventory of each country to
the UNFCCC. Thus, most models followed the same stipulation under the UNFCCC but some
others may have used the different GWP values reported in the latest [IPCC assessment reports.
An interesting feature in CH4 emissions which is different from CO, emissions is that, even in
intervention scenarios in the TAR and the AR4, the pathways of the median CH4 emissions do
not decline much even in the latter half of the century and the median CH,4 emissions in 2100 is
still 1.2 to 1.5 times larger than the level of year 2000.

N>O emissions derive partly from energy-related emission sources such as industry,
transport and partly from non-energy emission sources such as agriculture, industry and
livestock. The diversity of different emission sources is observed; thus, as shown in Figure 3.7,
N,O emissions are unsteady and do not show a certain feature relative to other GHGs. Table 3.7
shows that N,O emissions in 2100 in the interquartile range of all scenarios are between 2.8 to
8.1 Gt-CO,, which show growth by a factor of 0.9 to 2.4 times that of N,O emissions in 2000,
where the range of global median N,O emissions in 2000 of all scenarios are from 3.2 to 3.4
Gt-CO,. There is a particularly wide range across the N,O scenarios even in 2000 in the TAR
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and the AR4. The variation might be mainly due to the differences in driving forces and data
assumptions used for calculations in different types of models. Another reason may derive from
the difference of GWP values used for calculations, as explained in the case of CH4 emissions.
For example, GWP of N,O in the time horizon of 100 years is 310, 296, and 298 in the SAR
(IPCC, 1995a), the TAR (IPCC, 2001a) and the AR4 (IPCC, 2007a), respectively.

Fluorocarbons are the most difficult non-CO, GHGs to be compared across different
scenarios, because there are various types of fluorocarbons such as chlorofluorocarbons (CFCs),
hydrochlorofluorocarbons (HCFCs), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulfur hexafluoride (SFs) and these anthropogenic gases have different GWP values per unit of
weight, which range from a few dozen to a hundred thousand times larger than that of CO,, due
to the wide differences in their atmospheric lifetimes from several dozen years to tens of
thousands years. Thus, it is difficult to compare fluorocarbon emissions scenarios by gas type
using this Emissions Scenarios Database. In the database, there are several difficulties for
comparisons across all scenarios in the same manner, as follows.

1) Methods and models used for calculations

These fluorocarbons are consumed for various purposes such as refrigerants, aerosol
propellants, opened foams, closed foams, and solvents in a wide variety of devices and
usages. Emission sources and gas species are diverse and complicated, thus there are
various way to aggregate fluorocarbons depending on different methods and models used
for calculations. For example, when submitting data to this database, some models
aggregated detailed fluorocarbons emissions sources simply into "long-lived"
fluorocarbons in the atmosphere including PFCs, SFs and HFC-23 and "short-lived"
fluorocarbons including all HFCs except for HFC-23, which have relatively shorter
atmospheric lifetimes compared to other fluorocarbons but longer atmospheric lifetimes
compared to N,O and CH4. For another example, some models sorted them simply by
GHG type such as HFC, PFC, SFs.

2) Coverage of fluorocarbon species

There are a lot of types of fluorocarbons such as CFC-11, CFC-12, CFC-13, HCFC-22,
HCFC-141b, HFC-23, HFC-134a, HFC-152a, CF4, C,F¢ and so on. Thus, the coverage of
types of fluorocarbons for model calculations is another complicated element for
comparisons across different scenarios. For example, some models took into account only
fluorocarbons regulated under the Kyoto Protocol, that is to say HFCs, PFCs, SFe; but
other models cover HFCs, PFCs, SF4 as well as other fluorocarbons under the regulation
of the Montreal Protocol such as CFCs and HCFCs. In the latter case, some models
aggregate CFCs, HCFCs and HFCs into one category because HFCs are used as
alternative gases for CFCs and HCFCs.

3) GWP values used for calculations
A large variety of GWP values of different fluorocarbons is another complex factor for
comparisons across all fluorocarbon emissions scenarios. In addition, these GWP values
are also largely revised along with the update of the IPCC assessment reports from the
SAR (IPCC, 1995a), the TAR (IPCC, 2001a), to the AR4 (IPCC, 2007a). For example,
the GWP of HFC-134a in the time horizon of 100 years is 1300, 1300, and 1430 in the
SAR, the TAR and the AR4, respectively; the GWP of HFC-23 is 11700, 12000, and
14800 in the SAR, the TAR and the AR4, respectively; the GWP of CF, is 6500, 5700,
and 7390, in the SAR, the TAR and the AR4, respectively; the GWP of SF¢is 23900,
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22200, and 22800 in the SAR, the TAR and the AR4, respectively. Resolution of gas
species 1s different from one model to another. Thus, when aggregating fluorocarbon
emissions into a certain group, some models used several different GWP values according
to different gas species but other models used only one representative value, for example
the GWP value of HFC-134a as a representative gas.

Thus, in this Emissions Scenarios Database, it is not possible to compare all scenarios in the
same manner accurately because the boundary of the coverage of fluorocarbons are different
and data assumptions used for CO, equivalent calculation by using GWP values also differ
from one model to another. It is important to understand these provisos when comparing the
range of fluorocarbon emissions pathways.

Table 3.8 shows the median and the interquartile range of the total fluorocarbon emissions
of all scenarios, and Figure 3.8 shows the variety of fluorocarbon emissions pathways. As
explained above, the coverage of fluorocarbon species is different; fluorocarbon emissions
scenarios in the SRES (i.e. Figure3.8a) and the TAR (i.e. Figure3.8b, Figure3.8c) cover not only
fluorocarbons regulated under the Kyoto Protocol (i.e. HFCs, PFCs and SF¢) but also
fluorocarbons regulated under the Montreal Protocol (i.e. CFCs and HCFCs), whereas the AR4
(i.e. Figure3.8d, Figure3.8e) only takes into account fluorocarbons under the Kyoto Protocol (i.e.
HFCs, PFCs and SFg). This is the main reason for the different features of emissions pathways,
especially in the first half of the century, comparing the SRES, the TAR and the AR4. The
Montreal Protocol regulates the phase-out schedule of the production and consumption of CFCs
and HCFCs. For example, production and consumption of CFCs in the developed countries was
already abolished by 1996, but those of CFCs in the developing countries are permitted until
2010. Those of HCFCs which are alternatives of CFCs are still permitted but must be abolished
by 2030 and 2040 in the developed and developing countries respectively, at the time when
scenarios were developed in the SRES and the TAR'. This is the reason why the total
fluorocarbon emissions decrease from 1990 to 2030 in the SRES and the TAR. However, the
total fluorocarbon emissions in the SRES and the TAR rise gradually from 2030 due to the
increase of HFCs, PFCs and SF¢ emissions. With regard to the AR4 considering HFCs, PFCs
and SF¢ emissions, the median value of non-intervention scenarios increases slightly after 2030
and shows the similar feature with the median value of non-intervention scenarios in the SRES
and the TAR. The median value in 2100 of the AR4 is 2.0 Gt-CO,; eq by a factor of 4.5 times
that of the figure in 2000 in non-intervention scenarios and 0.8 Gt-CO, eq which is still 1.9
times larger than the figure in 2000 in intervention scenarios.

' The Montreal Protocol amended the phase-out schedule and brought forward by 10 years the schedule for
reducing production and consumption of HCFCs, that is to say, those HCFCs that need to be abolished by 2020 and
2030 in the developed and developing countries respectively. These latest amendments are not considered in the
results of the SRES and the TAR.
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Table 3.6 Global CH, emissions.

CAGR CAGR CAGR
range 2000 2010 2020 2030 2050 2100 2000-2020 2020-2050 2050-2100
75% 6.8 7.7 8.9 10.3 11.9 13.0 1.36% 0.98% 0.18%
SRES 50% 6.8 75 8.7 9.8 10.9 115 1.25% 0.76% 0.11%
25% 6.8 7.4 8.2 9.0 10.2 6.8 0.96% 0.71% -0.79%
75% 9.2 10.5 11.6 12.3 13.7 18.1 1.16% 0.57% 0.55%
(ITI?\II'}) 50% 7.0 8.0 8.9 10.3 114 11.9 1.20% 0.82% 0.10%
25% 6.7 7.5 8.4 92 10.3 7.1 1.12% 0.70% -0.74%
75% 7.9 8.4 9.2 10.3 11.6 12.7 0.78% 0.78% 0.18%
(?[l\?"ll"{) 50% 6.8 75 8.6 10.0 10.4 10.1 1.20% 0.64% -0.07%
25% 6.7 7.4 8.3 9.0 9.7 72 1.05% 0.55% -0.60%
75% 7.1 7.7 8.8 10.0 12.2 14.9 1.11% 1.09% 0.40%
(:Iﬁ?f) 50% 6.4 74 8.3 9.2 10.6 12.5 1.31% 0.83% 0.33%
25% 59 6.7 7.7 8.5 9.7 9.5 1.28% 0.80% -0.05%
75% 7.1 75 8.6 9.4 10.5 12.1 0.95% 0.67% 0.29%
(?NRT4) 50% 6.4 7.1 7.4 8.1 9.2 7.4 0.76% 0.70% -0.43%
25% 59 6.5 6.4 6.6 7.1 5.7 0.41% 0.32% -0.45%

Notel: in units of GtCO; eq.
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.
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Figure 3.6.a Global CH, emissions (SRES).
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Figure 3.6.b Global CH, emissions (TAR without intervention).
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Figure 3.6.c Global CH,4 emissions (TAR with intervention).
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Figure 3.6.d Global CH, emissions (AR4 without intervention).
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Figure 3.6.e Global CH, emissions (AR4 with intervention).
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Table 3.7 Global N,O emissions

CAGR CAGR CAGR

range | 2000 | 2010 | 2020 | 2030 | 2050 | 2100 | oo |2 5050.9100

75% 34 39 45 52 64 8.1 1.43% 1.17% 0.45%

SRES | 50% 34 37 42 44 5.0 45 1.03% 0.60% 0.20%
25% 34 32 32 32 33 3.0 0.29% 0.07% -0.19%

75% 34 3.8 44 49 63 79 1.18% 1.21% 0.46%
(II’;I;) 50% 32 32 37 38 38 4.1 0.64% 0.10% 0.15%
25% 3.0 2.8 2.8 2.8 29 2.8 -0.46% 0.12% 0.07%

75% 338 43 5.0 54 6.2 72 1.42% 0.70% 0.29%

gNA% 50% 32 32 37 44 5.6 6.6 0.78% 1.32% 0.35%
25% 27 28 2.8 28 29 3.1 0.11% 0.18% 0.09%

75% 35 4.0 46 52 63 74 1.41% 1.05% 0.32%
(:IE‘;) 50% 34 37 4.0 43 49 45 0.83% 0.67% 0.20%
25% 29 32 34 35 3.6 35 0.77% 0.23% -0.03%

75% 35 4.0 46 5.1 6.1 7.7 1.36% 0.97% 0.47%

(%R;) 50% 33 35 35 37 42 3.7 0.20% 0.65% 0.24%
25% 2.8 3.0 32 33 33 2.8 0.64% 0.11% -0.34%

Notel: in units of GtCO; eq.
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.
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Figure 3.7.a Global N,O emissions (SRES).
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Figure 3.7.b  Global N,O emissions (TAR without intervention).
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Figure 3.7.c  Global N,O emissions (TAR with intervention).
12

* » ¢ « » The upper interquartile range (75%)
| emmmThe Median valuge

N
o

== == = The lOWer interquartile range (25%)

N,O Emission [GtCO, eq]
(o))

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Figure 3.7.d Global N,O emissions (AR4 without intervention).
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Figure 3.7.e Global N,O emissions (AR4 with intervention).



3. Overview of indicators

Table 3.8 Global fluorocarbon emissions

CAGR CAGR CAGR

range | 2000 | 2010 | 2020 | 2030 | 2050 | 2100 | oo |2 5050.9100

75% 35 32 1.6 1.8 2.8 3.1 -3.90% 1.99% 0.16%

SRES | 50% 35 32 L5 15 2.0 3.0 -4.12% 0.88% 0.88%
25% 35 32 1.5 1.5 1.9 3.0 -4.14% 0.74% 0.97%

75% 7.6 4.1 3.7 2.1 34 3.7 -3.55% 0.32% 0.19%
(II‘;I}D 50% 4.1 38 1.8 1.8 22 35 -3.99% 0.69% 0.87%
25% 4.1 3.7 1.7 1.6 2.0 1.8 -4.29% 0.44% -0.20%

75% 7.6 41 3.8 24 3.6 3.7 3.42% -0.15% 0.04%

gNA% 50% 59 39 2.8 2.0 2.9 34 3.61% 0.15% 0.30%
25% 338 34 1.9 1.8 2.1 34 -3.34% 0.23% 0.99%

75% 0.5 0.8 1.1 1.5 2.1 3.1 4.59% 221% 0.71%
(Sﬁf‘r) 50% 0.4 0.8 11 13 1.7 2.0 4.66% 1.50% 0.29%
25% 02 03 03 0.4 0.6 0.8 1.67% 2.44% 0.56%

75% 0.6 0.8 1.1 14 1.7 1.6 3.53% 1.49% 0.12%

(‘;\IR;) 50% 0.4 0.8 0.8 1.0 14 0.8 2.87% 1.93% 0.97%
25% 03 02 02 02 03 0.3 -1.99% 2.06% 0.21%

Notel: in units of GtCO, eq.

Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.

Note3: the coverage of fluorocarbon species is different; SRES and TAR cover HFCs, PFCs, SFy as well as
CFCs and HCFCs, whereas the AR4 considers only HFCs, PFCs and SF,.
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Figure 3.8.a Global fluorocarbon emissions (SRES).
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Figure 3.8.b Global fluorocarbon emissions (TAR without intervention).



CGER-D042-2011, CGER/NIES

\ ----- The upper interquartile range (75%)
e The Median value

Q\ == == = The lower interquartile range (25%)

Fluorocarbon Emissions
[GtCO,eq]

O =~ N W Hh 01 O N @

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Figure 3.8.c Global fluorocarbon emissions (TAR with intervention).
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Figure 3.8.d Global fluorocarbon emissions (AR4 without intervention).
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Figure 3.8.e Global fluorocarbon emissions (AR4 with intervention).
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3.6. Carbon price and its impact

Figure 3.9 shows the results of carbon prices (i.e. marginal abatement costs) in intervention
scenarios in the TAR and the AR4. In non-intervention scenarios, no mitigation measures are
considered, thus the abatement cost does not occur. Table 3.9 shows the summary of the results
of carbon prices in the median and the interquartile range (i.e. 25075 percentile range) on the
upper and the lower boundaries.

The marginal abatement cost represents the abatement costs of a unit reduction of CO», and
the marginal abatement cost can be interpreted as a certain carbon pricing measure such as the
level of a carbon tax or the price of an emissions trading. In this context, the results of carbon
pricing in this database can be translated as carbon tax scenarios. The level of marginal
abatement costs varies widely depending on the settings of different strength of global GHG
emissions constraints. The more stringently constrained a global GHG stabilization level
becomes, the higher the marginal abatement cost required is. In Table 3.9, the interquartile
range of marginal abatement cost of all scenarios in 2100 are between 367 to 1882 US$/t-CO,.
The pathways of median values of carbon pricing in the TAR and the AR4 are quite similar,
though it is not inevitable but coincidental, because the number of mitigation scenarios and the
strength of emissions constraints in these mitigation scenarios differed between the TAR and
ARA4. The effect of carbon pricing on CO, emissions reductions is discussed in Section 4.2.
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Table 3.9 Global carbon tax scenarios as a mitigation measure.

CAGR CAGR CAGR
2000 | 2010 | 2020 | 2030 | 2050 | 2100 g S g

75% 128 242 468 686 901 1723 6.68% 221% 1.31%

gf\% 50% 51 92 167 209 458 971 6.15% 3.42% 1.51%
25% 23 40 65 82 139 458 5.33% 2.58% 2.41%

75% 55 93 225 367 653 1882 7.27% 3.61% 2.14%

(‘?NR;) 50% 51 56 124 199 367 925 4.49% 3.69% 1.87%
25% 43 22 49 80 198 367 0.73% 4.75% 1.24%

Notel: in units of US$/tCO,.
Note2: nINT and INT are abbreviations of non intervention scenarios and intervention scenarios, respectively.

Note3:

Carbon price is shown at constant 1990 prices in the TAR. But it is necessary to note that carbon price is
shown at different constant prices in 1990, 1995, 1997 or 2000 depending on the different literature
sources in the AR4.
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Figure 3.9.a Global carbon pricing(TAR).
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Figure 3.9.b Global carbon pricing (AR4).
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3.7. Reproducibility of the IPCC assessment reports

This database includes emissions scenarios data reviewed in the IPCC assessment reports of
the SRES, the TAR and the AR4. Thus, it can be confirmed that the charts and diagrams in the
IPCC reports can be reproduced using this database. As for the procedure for reproducing
figures in the IPCC assessment reports, please see Section 2 in Appendix A in detail.

Figure 3.10 shows the reproducibility of Figure 6-5 on page 304 of the SRES (IPCC, 2000),
as an example of one of results shown in the SRES. Figure 3.11 shows the reproducibility of
Figure 2-3 (Global Emission from Mitigation Scenarios for 500ppm Stabilization) shown on
page 130 of the TAR (IPCC, 2001). Figure 2-2 on page 130, Figure 2-13 on page 150 and
Appendix 2.1 on page 166 in the TAR can also be reproduced using the information in this
database. Figure 3.12 shows the reproducibility of Figure 3-17 (Category I Global CO,
Emissions) on page 199 in the AR4. Analysis of the information of this database also enables
reproduction of various graphs and tables contained in the AR4.

[ N =40 Scenarios
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- N N w
(3] o (3] o
T T T
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s

Global Carbon Dioxide Emissions (GtC)

0

1990 2010 2030 2050 2070 2090 1990 2010 2030 2050 2070 2090
Figure 3.10a Figure 3.10b
Filtered results from the database’. Figure 6-5 in the SRES.

% The filtered results were converted to graph form for comparison with Figure 6-5 of the SRES.
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Figure 3.17 (Category I) in the AR4.

3 The filtered data was converted to graph form for comparison with Figure 2-3 of the TAR.

* The filtered results were converted to graph form for comparison with

Figure 3.17 of the AR4.
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4. Mitigation Scenario Analysis based on the Database
4.1. Characterization of mitigation scenarios

In this chapter, taxonomic classification of scenarios is summarized based on the previous
studies from the IPCC assessment reports. Emissions scenarios can be broadly divided into two
main types: “non-intervention (i.e. reference or baseline)” and “intervention” scenarios (IPCC,
1995). However, in certain cases, there is no clear-cut distinction between intervention and
non-intervention scenarios. Intervention scenarios are often referred to as mitigation scenarios
that consider the effects of climate measures.

Since the IPCC developed the first set of non-intervention emissions scenarios in 1990, the
reference scenarios have been updated by considering the circumstances of the moment, and the
SRES scenarios became the principle source and the most broadly utilized reference scenarios
to date. Many mitigation scenarios have since been discussed based on the SRES scenarios, and
there were some attempts to classify these mitigation scenarios. Rana and Morita (2000) and the
TAR (IPCC, 2001b) are two prominent studies that reviewed post-SRES scenarios using this
Emissions Scenarios Database. In these studies, mitigation scenarios are broadly classified into
four categories according to the relevant climate policy goals they examine at that time. The
four categories are as follows:

1) concentration stabilization scenarios

2) emission stabilization scenarios

3) safe emission corridor (tolerable windows / safe landing) scenarios,
4) other mitigation scenarios.

However, since the TAR, various types of mitigation scenarios have been developed both on a
global and a national scale, and both from short-term to long-term aspects. Thus it is not
suitable to apply the previous TAR classification to mitigation scenarios developed since the
TAR, because other parameters or characteristics are not taken into account, and aspects other
than climate policy goals cannot be considered.

Hanaoka et al. (2006a; 2006b) reclassified the post-TAR mitigation scenarios in a different
systematic manner, by taking the previous TAR classification of mitigation scenarios a step
further and considering additional contributing factors broadly. The post-TAR mitigation
scenarios are classified in two different ways, according to "scenario characteristics" and
"climate policy goals". Mitigation scenarios are firstly classified into four characteristics and
their sub-categories according to the characteristics of the scenario, and secondly, in terms of
the climate policy goals, mitigation scenarios are further classified by two categories of climate
policy goals and sub-categories, as shown in Table 4.1. These sub-categories may be further
subdivided depending on the type of the study.
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Table 4.1 Classification of the post-TAR mitigation scenarios.

Category Sub-category
scenario Geographical coverage Single global scenario, multiregional global scenario, single regional scenario,
characteristics multinational regional scenario, or national scenario

GHG coverage CO, only scenario, six Kyoto GHGs (CO,, CHy, N,O, HFC, PFC, SFy) scenario,

or all GHGs scenario including other anthropogenic gases (CFCs, HCFCs, SOx,
NOx, CO, NMVOC, black carbon, etc.) scenario

Sectoral scale Specific sector scenario (for instance, energy, transport, agriculture) or
multi-sectors scenario
Time horizon Short term scenario (~ 2030), medium term scenario (~ 2050), or long term
scenario (~ 2100 or more)
climate policy | Target setting approach Concentration stabilization target, emission stabilization target, climate change
goals target (e.g. temperature rise target or sea level rise target), direct impact target

(e.g. food production or ecosystem), indirect impact target (e.g. economic
activities), political target based on international agreement (e.g. the Kyoto
Target), political target based on multilateral agreement or national action plan, or
other targets.

Non-target approach Best available technologies, best economically feasible technologies, best
practicable environmental options, or other criteria

Thus, a certain scenario is ideally classified in terms of combinations of the above-mentioned
characteristic sub-categories. For example, a set of scenarios might be described as
“multiregional global level scenarios dealing with six Kyoto GHGs in multiple sectors with a
time horizon of 2100, targeting the GHG concentration stabilization constraint at 450
ppmv-CO; equivalent". The same methodology can also be applied to other types of mitigation
scenarios.

In the IPCC AR4 (IPCC, 2007b), GHG emissions scenarios on a global scale under a
certain climate policy target were focused upon, and the post-TAR mitigation scenarios were
summarized into six different stabilization scenario categories (Categories I - VI) by
considering the range of radiative forcing, CO, equivalent concentration, and a global mean
temperature increase above pre-industrial levels, as shown in Table 4.2, in order to simply
compare emission pathways and peaking year for CO, emissions among different GHG
stabilization categories.

Table 4.2 Categorization of post-TAR stabilization scenarios in the AR4.

Clobal .
po— Changein global
ey Radiative 0, €0, O?qc:rl'\glent E&z;a;#; Peacingyearfor €O, emissionsin N;;E:;; d
forcing  fconcentrations | ., enrations the industrial GEasmiseions 22%%%("".“1“ "; scenarics
revolution SN
W/me ppm ppm C Year %
I 25~30 350~ 400 445 ~ 480 20~ 24 2000 ~ 2015 -85 ~-50 6
I 30~ 35 400~ 440 430 ~ 535 24~ 28 2000 ~ 2020 -B0 ~-30 18
] 35 --40 440 - 485 535 ~ 580 2.8-~32 2010 —~ 203C =30 - 45 21
v 40~50 48E ~570 530 ~ 710 3.2~40 2020 ~ 206C +10 ~ +60 118
v 50~ 6.0 57C ~ 660 710 ~ 855 L0~ 49 2050 ~ Z08C +25 ~ 485 9
vl 6.0~75 660-~790 855~ 1130 <9~ 6.1 2060 ~ 209C +80 —~ +140 5
Total 177

Source: IPCC 4th Assessment Report, Working Group Il




4. Mitigation Scenario Analysis based on the Database

4.2. Example of regional mitigation analysis of the post-TAR scenarios

Global emissions scenarios to achieve sustainable development globally and reduce the
impacts of climate change have been focused upon by scientists as well as policy makers.
Features of regional GHG emissions pathways in the context of the multi-regional global
scenarios have also attracted the attention of stakeholders. In this Emissions Scenarios Database,
various multi-regional global scenarios developed by multi-sectoral and multi-regional global
models were collected and stored. However, geographical breakdowns and regional
classifications differ from one model to another, and it was not applicable to compare all
mitigation scenarios in a detailed regional classification in the same manner. Thus, based on the
Emissions Scenarios Database, Hanaoka, et al (2006a) provided quantitative analyses on
relationships between CO, reductions and other factors such as socio-economic aspects,
strength of mitigation measures, and conducted regional mitigation analyses of the post-TAR
scenarios that have emerged since the TAR, at the regional level in the SRES four regional
aggregations (i.e. ASIA, ALM, REF and OECD90) which is the most aggregated geographical
definition used in the [IPCC SRES.

Figure 4.1 is one example of the figures in Hanaoka, et al (2006a), which shows a scatter
plot of carbon intensity reduction versus energy intensity improvement at 550 ppmv
stabilization scenarios. Figure 4.1.a demonstrates that, in ASIA, ALM and REEF, i.e. developing
regions, energy intensity improvement is relatively larger than carbon intensity reduction in the
first half of the 21* century, but carbon intensity reduction becomes more dominant in the latter
half of the century as shown in Figure 4.1.b. Therefore, this previous study concluded that, in
the first half of the century, the role of energy efficiency improvements of technologies will
lead to significant advancements in energy use to reduce CO, emissions; in contrast, in the latter
half of the century, CO, reductions in developing regions would be induced more relatively by
reductions in carbon intensity due to an energy shift from high-carbon content fossil fuels to
less carbon-intensive fossil fuels or non-fossil fuels such as renewables and nuclear.

For more details, please refer to Hanaoka, et al 2006a.

Figure 4.1.
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4.3. Example of global mitigation analysis of AR4 GHG stabilization scenarios

The IPCC AR4 (IPCC, 2007b) reviewed GHG emissions scenarios on a global scale under
six different stabilization scenario categorizations (Categories I - VI) as shown in Table 4.2.
Figure 4.2 reproduces the target-specific global CO, emissions under the same stabilization
categorizations in the AR4, by using this Emissions Scenarios Database. The solid lines indicate
the median values in each category, and the dashed lines indicate the upper and lower
boundaries of the interquartile range (between the 25th - 75 percentile) in each stabilization
scenario category. Depending on differences in assumptions such as model characteristics and
socio-economic growth, the emissions scenarios and the related results will vary considerably
even in the same stabilization category. For example, in order to achieve the most stringent
stabilization targets (i.e. categories I), a large amount of emissions reductions is required and
even CO, emissions need to become negative after 2070 by considering the effect of carbon
absorption measures such as carbon capture and storage (CCS) and afforestation.

The AR4 indicated GHG emissions pathways in the long term under the different
stabilization scenario categorizations, however, it did not assess the effects of underlying
mitigation measures in each stabilization scenario category. In addition, it is important to assess
the effects of energy savings and understand the relationships between energy efficiency
improvement and other factors such as economic growth, reduction potentials and the rate of
these transitions, in the short-term (to the year 2020) and the mid-term (to the year 2050) in the
context of the long-term (to the year 2100). Thus Hanaoka, et al (2009) provided in-depth
analyses of the role of energy intensity improvement in the short- to mid-term in the context of
the long-term GHG stabilization scenarios using the latest Emissions Scenarios Database. This
paper applied quantitative decomposition analyses using the extended Kaya identity to the
stabilization scenarios in Categories I to IV on a global scale, and also to Category IV scenarios
on a national/regional scale for major GHG-emitting countries, such as the U.S., Western EU,
China, and India, utilizing the large number of reports in the database. This study provided
in-depth analyses of the relationship between energy intensity improvement and other major
indicators, and Figure 4.3 and Figure 4.4 are major example results on a global scale, in
Hanaoka, et al (2009). Figure 4.3 shows the relationship between change of energy intensity
and cumulative CO, emissions from the year 2000. The more stringent the stabilization target
sets, the higher the required level of energy intensity improvement becomes; however, it can be
seen that energy intensity is expected to improve at a certain standard rate even in the baseline
scenario under the current business as usual trends. Figure 4.4 shows the relationship between
change of carbon intensity and cumulative CO, emissions from the year 2000. The more
stringent the stabilization target becomes, the greater the reduction rate of carbon intensity
becomes during the first half of the 21st century. However, in the most stringent stabilization
targets (i.e. categories I - II), the level of carbon intensity settles in the latter half of the century
along with the stabilization of the cumulative CO, emissions. Therefore, this previous study
concluded that energy intensity improvement plays the most important role in reducing CO,
emissions in the short term in any stabilization category and the rate of improvement is assumed
around 2%/year as a median value across Category I-III; however, the more stringent the
stabilization target becomes, the more important is the role played by carbon intensity
reductions.

For more details, please refer to Hanaoka, et al 2009.
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5. Conclusion

The Emissions Scenarios Database has been developed by reviewing various journal papers
and reports and contributed to the process of publishing the IPCC assessment reports. The latest
database covers the data on GHG emissions as well as relevant information such as driving
forces and energy consumption, and especially includes scenarios reviewed in the [IPCC SRES,
the TAR, the AR4 and the Representative Concentration Pathways (RCP) which will be
reviewed in the IPCC Fifth Assessment Report. Using the database, any users can reproduce the
same figures related to this database, shown in the SRES, the TAR and the AR4.

This report briefly provided and explained the different features between the SRES, the
TAR and the AR4 with regard to major indicators such as GDP, population, energy
consumption, and GHG emissions. The results of mitigation scenarios vary widely due to
various factors such as data assumptions and methodologies, thus this report analyzed the
characteristics of emissions scenarios in the median value and also in the interquatile range (i.e.
25™_75" percentile range) on the upper and the lower boundaries.

Based on the database, it is possible to analyze regional mitigation scenarios and also global
GHG stabilization scenarios at different stabilization levels. This report introduced some
example results showing how to utilize the database by conducting regional mitigation analysis
and global mitigation analysis. By using the database, a decomposition analysis of CO,
emissions can be conducted and it is possible to quantitatively analyze the relationships
between CO; reductions, energy efficiency improvement, carbon intensity reduction, and other
factors such as economic growth, population growth from the short-term to the mid- and the
long-term. Thus, factors involved in mitigation scenarios for different groups of stabilization
concentrations are analyzed.

There are several provisos that must be kept in mind while interpreting the results of the
database. Firstly, approaches adopted for geographical regional aggregations in the world’s
regions differ from one model to another. It is sometimes not applicable to compare scenarios in
the same geographical manner in detailed regional classifications. For example, even though the
database shows the data in Annex I or OECD, some models do not accurately fit into the
regional classification of Annex I or OECD. The original regional classifications of each model
are aggregated approximately in order to fit more closely to the regional definition of Annex I
or OECD. Secondly, the number of studies is not enough for conducting analyses in some GHG
stabilization categories. For example, the number of studies classified as Categories 1 and II
scenarios in the AR4 are inadequate for extended detailed decomposition analysis due to lack of
data. Other provisos are the difference of definitions and coverage such as coverage of target
GHGs, resolutions of sectoral coverage and energy-type coverage, definitions of driving forces,
and difference of conversion factors such as conversion from electricity to primary energy and
conversion from non-CO, GHG to CO; equivalent amount. These key settings also have a large
effect on different features in emissions scenarios. Discussing the wide diversity of mitigation
scenarios derived from various differences is an indispensable issue.

Finally, it is necessary to continue developing the database, review the various types of
scenarios — especially scenarios in more stringent stabilization categorizations — and conduct
more precise and comprehensive comparisons of the emissions and mitigation scenarios. This
report provides useful information for understanding the results of the IPCC assessment reports,
and it is expected to support the development of new scenarios in order to contribute to the
process of publishing the IPCC Fifth Assessment Report, and supply meaningful mitigation
policy strategies for policymakers.
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APPENDIX A Database Operation Manual
1. Database Basic Operations
1.1. Overview of Database Function Selection

This database was created using Microsoft Access and stores a wide range of information
on emissions scenarios. This section describes the basic operations of this database. An
overview of selecting the database functions is shown in the figure below.

SOURCE SCENARIO VARIABLES REGION DATAMON
I I | | I
v
Set-up screen Main Display G (Close |

Start of of database

Access TP Start || gl [Information] Information || Maintenance Display
[Data Browser] All Data ||

Data Selecti
[Data Selection Selection ||

and Graph Wizard]

Report " Form "

Graph " NC3 Data "

[Others] — Close |
End of Old Functions
Access Import " Edit "
pisplay Unit Convert " GWP "

|Button
Table Add Region ||

[ 1 Function

Figure A.1.1 Overview of Database Function Selection.

When the database is opened, the Welcome screen is displayed (Figure A.1.2). Pressing the
[Start] button in this screen opens the Main screen (Figure A.1.3). In the Main screen, this
database can be used by selecting [Information] to view scenario information, selecting [Data
Browser] to view a list of overall data, selecting [Data Selection and Graph Wizard] to select
specific data, and selecting [Others] to use other functions or perform maintenance.
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1.2. Basic Operation

This section describes the primary functions of the database, namely, the [Information],
[Data Browser], [Data Selection and Graph Wizard], and [Others] functions.

1.2.1. Welcome Screen

When Microsoft Access for this database is started, first, the screen shown below is opened
(Figure. A.1.2). The Welcome screen shows the total number of sources and scenarios that are
currently stored in the database. The database shown in the figure below currently has 320
sources and 1066 scenarios. Clicking the [Start] button opens the Main screen.

E® Greenhouse Gas Emission Scenario Database

Greenhouse Gas Emissions Scenarios Database Version 7.0

National Institute for Environmental Studies
Center for Global Environmental Research

This database was developed for Special Report on Emissions Sccnarios, IPCC.
It currently includes data of 1065 scenarios from EZi sources.

in whole or in part supplied by this database and publish journals or reports, please clearly
an acknowledgerent to t
to quote the follwinf

Figure A.1.2 Welcome Screen.

Table A.1.1 Functions in Welcome Screen.
Button Function Description
[Start] Moves to Main screen

1.2.2. Main Screen

In the Main screen, [Information] is used to view scenario information, [Data Browser] is
used to view data, [Data Selection and Graph Wizard] is used to select data, [Others] is used to
execute other functions and maintenance, and the [Manual] button is used to view the basic
manual for the database.

The [Information] function for viewing scenario information is described in section
Appendix A.1.2.3, [Data Browser]| for viewing data is described in Appendix A.1.2.4, [Data
Selection and Graph Wizard] for selecting data is described in section Appendix A.1.2.5,
[Others] for other functions and maintenance is described in section Appendix A.1.2.6, and the
operating manual is described in section Appendix A.1.2.7.
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Version 7.0
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Source and Scenario Infarmation

Data Browser

All Data All Data Display

Data Selection and Graph Wizard

Selection Data Selection with Wizard Style
Others
Maintenance Database Maintenance
Previous Funchions | Funclions Used in Previous Yersions

Manual (PDF
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Figure A.1.3 Main Screen.

Table A.1.2 Main Screen Functions/

Button Function Description Notes
[Information] Moves to Basic Information screen This shows the basic information of the stored
scenario.
[All Data] Moves to All Data screen This shows all stored data.
. . This uses a wizard format to select, view, filter.
1 M D 1 . P ’
[Selection] oves to Data Selection screen and graph data based on specified conditions.
This screen uses auxiliary functions to make
[Maintenance] Moves to Maintenance screen changes to the data content. Normally, this
screen is not used.
[PreV1.ous Moves to Other Functions screen ThlS pr.0v1des o'ther functions that were stored
Functions] in previous versions.
[End] Exits the database This exits the database
[English] Shows the English-language manual This displays the English-language manual.
[Japanese] Shows the Japanese-language manual This displays the Japanese-language manual.

1.2.3. [Information] Function for Viewing Scenario Information

Pressing the [Information] button in the Main screen in Figure A.1.3 starts the
[Information] function for viewing scenario information, where the basic information for
various sources is displayed (Figure A.1.4). The Source ID field is a number for organizing the
sources in this database. In addition to the authors (Authors field), source title (Reference field),
and publication name and date (Source DB field), as much as possible, this screen also contains
information for fields used in scenario analysis, such as the model name (Model field),
assessment region (Regions field), and a description of the assessment scenario (Scenarios field).
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Also, the Series field indicates the classification category (see Appendix A 1.2.5 for details) of
the source in this database. Pressing the [Show type of Variables and units] button in Figure

A.1.4 displays a variable list which shows what type of data is stored in the source (Figure
A.LS).

EE Browse Source and Scenario Information

Fuijinia, J.. Mair. F.. Kainuma, M., Masui, T.. and Matsuoka, v,

Annesx 1
8 Multi-gas mitigation analpsis on stabilization scenarios using AlM global &S & MNZL
mods!

Brazil

Canada
AIM China
EEL
ELNG

FsU
M The Energy Journal, Multi-Greenhouse G az Mitigation and Climate Policy, Tndia
T Aoy T

6. IPCC-4R4 Japan

show type of variables and units

ScenariolD Category Description -

p |C0Z only intervention Stabilize radiative forcing at 45 W/m2 by 2100 relative to pre-
industrial times - using only CO2 mitigation options

Multigas intervention Stabilize radiative forcing at 45 W/m2 by 2100 relative to pre-
Eggstrial times - using mitigation options for GOZ, GHY, and

L=-k[4) « [ T J>1)r+ /320
Figure A.1.4 Information Screen

B8 Variables. Descriptions and Units

Unit

U5 42000/1C

MMTCE
CO2 Fozzil & Industry MMTCE
GDP [MEx] tiiliors S$2000
LULLCF MMTCE
120 MMTCE
Tatal CO2 MMTCE

]

L=k () 4« [ T /£ 7 oql:

Figure A.1.5 Show Type of Variables and Units Screen

Table A.1.3 Information Screen Functions
Button Function Description Notes
This displays a list of the variables
stored in the scenario.

[Show Variables] Moves to [Variables] screen

1.2.4. [Data Browser| Function for Viewing Data

To display all the data stored in this database, press the [All Data] button in the Main
screen in Figure A.1.3. This starts the [Data Browser] function for viewing data and opens the
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All Data screen (Figure A.1.6). To select certain data for viewing by filtering the entire data, the
Filter function in Microsoft Access (Right-click over the data, and select Filter) can be used to
narrow down the displayed data based on specified conditions. For details on the types of data
that are stored in the database, see Appendix B.2.

E= DataBrowesr

All Data in Database
IPCC-TAF [AIM37  [MIDSSat [intervention: CO2 65 | [us [Prirnary energ [Tatal [Tatal primary energy [EJ [ [
|5 IPCC-TAF ‘AIMH? |MID55IJ[nnt |\nterventlnn' CO255 | |\N"nrld ‘anary Energ |Tnta| |Tnla\ primary energy |EJ | ‘ 342 |—
|5. IPCC-TAF ‘AIMST |M|0550[tra( |\HlE[VEI’]tiUﬂ. C0255 | |Aﬂnex1 ‘F’rimary energ |T0ta| |Tula\ primary energy |EJ | ‘ 234 |—
|5. IPCC-TAF ‘AIMST |MID550[trac |\ntewentiom: C0255 | |Chima ‘F’rimary energ |Tota| |Tola\ primary energy |EJ | ‘ 28 r
|5 IPCC-TAF ‘AIMH? |MID55IJ[trat |\nterventlnn' CO255 | |EEE ‘anary Energ |Tnta| |Tnla\ primary energy |EJ | ‘ 51 |—
|5. |IPCC-TAF ‘AIMST [MIDESDtrac |\ntawantiom: CO255 | |EFSU [Prirnary energ [Tatal [Tatal primary energy |EJ | ‘ 1] |—
|5. IPCC-TAF ‘AIMST |MID550[trac |\ntewentiom: C0255 | |NonrAmna ‘F’rimary energ |Tota| |Tola\ primary energy |EJ | ‘ 108 r
|5. IPCC-TAF ‘AIMST |MID55EI[tra( |\HlE[VEI’]tIUﬂ. C0255 | |NUn-EIEE[ ‘anary energ |T0tal |Tula\ primary energy |EJ | ‘ 166 |—
|5. |IPCC-TAF ‘AIMST [MIDESDtrac |\ntawantiom: CO255 | |DECD [Prirnary energ [Tatal [Tatal primary energy |EJ | ‘ 176 |—
[5 IPCE-TAR [AIMST  [MIDENjtrac [intervention - CO2 55 | [Friw [Frimary energ [Tatal [T atal primany enerqy [E1 [ [ Ed N
|5. |PCC-TAF ‘AIMST |M|0550[tra( |\HlE[VEI’]tiUﬂ. CO255 | |US ‘F’rimary energ |T0ta| |Tula\ primary energy |EJ | ‘ a3 |—
|5. |IPCC-TAF ‘AIMST [MIDESDtrac |\ntawantiom: CO255 | |W’Drld [Prirnary energ [Tatal [Tatal primary energy |EJ | ‘ 242 |—
|5 IPCC-TAF ‘AIMH? |Mndelar's R |nnn|ntervenl|nn Bas | |Annax1 ‘anary Energ |Tnta| |Tnla\ primary energy |EJ | ‘ 234 |—
|5. |PCC-TAF ‘AIMST |MUdE|E['S R |nunintewenliun Bas | |China ‘F’rimary energ |T0ta| |Tula\ primary energy |EJ | ‘ 8 |—
[5. IPCCTAF [AIMS7  [Modeler's R [nonintervention : Bas | [EEC [Prirnary energ [Tatal [Tatal primary energy [EJ [ [ &1 |—
|5 IPCC-TAF ‘AIMH? |Mndelar's R |nnn|ntervenl|nn Bas | |EFSLI ‘anary Energ |Tnta| |Tnla\ primary energy |EJ | ‘ 58 |—
|5. IPCC-TAF ‘AIMST |MUdE|E['S R |nunintewenliun Basz | |NUn-AﬂnE ‘F’rimary energ |T0ta| |Tula\ primary energy |EJ | ‘ 108 |—v
b:llllf?r@[rjum = 5 @[‘E ¥ 7 l854Dn(7-(l,lI/§) I“( S S i o I ‘ ”F)r

Figure A.1.6 All Data Screen.

Table A.1.4 All Data Screen Functions.
Button Function Description Notes
[Close] Exits [All Data] screen This exits the All Data screen.

1.2.5. [Data Selection and Graph Wizard] Function for Selecting Data

To view certain data only, instead of all data stored in this database, press the [Selection]
button in the Main screen in Figure A.1.3. This starts the [Data Selection and Graph Wizard] for
data selection and opens the Selection screen (Figure A.1.7). Data can be selected in one of two
ways depending on the purpose of the selected data.

1)  Selection screen — Method 1: Using specific conditions to filter data

For instance, to divide all stored data into types of GHG stabilization scenario (such as
550ppm CO3, 450 ppm CO,, and so on), in the Selection screen in Figure A.1.7: (1) Select the
series — (2) Select the source — (3) Select the region — (4) Select the scenario — (5) Select
the [Class] and [Object], in that order, and then click the [Next] button to display the results that
match the selection conditions.

In this screen, Series refers to the data class based on the IPCC report classification (Figure
A.1.8). Source refers to the ID assigned in this database for each source. Region refers to the
target region that is selected from the database. Scenario refers to the GHG stabilization
scenario or other scenarios. The “*” character is a wildcard, and it means that the data selection
filters are not applied for this field.
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All variables are defined by the [Class] and [Object] functions, and the required variables
are selected based on a combination of these two. Combinations of [Class] and [Object]
pertaining to important variables are filled in the displayed screen by pressing the [Selection
Example] button (Figure A.1.9). For details on [Class] and [Object], see Tables B.2.9 and
B.2.10 in Appendix B.

EE Choice Wizard — Variable

Data Selection Wizard Go to panel of “Selet by

category” (Fig. A.1.10)

Select Series DBSEI’IDtIDI‘I DF "Series" .
Go to panel of “Description of

Series” (Fig. A.1.8)
Select Source
Select Region I* v

Select Scenario I*

Select Class I Go to panel of “Sapmple of

combination of class and

Select Object I Selection Example | object” (Fig. A.1.9)

E= ScenarioDescript : Form

Description of "Series"

Figure A.1.8 Scenario Description.
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EE ClassObject : Form

Combination of "Class" and "Object"

sil + Industry

Population

Carbon

Figure A.1.9 Example of Combining the Important Variables of “Class” and “Object.”

Table A.1.5 Data Selection Screen Functions.

Button Function Description Notes

[Cancel] Exits the Selection screen
[Next] Exits the Data Selection screen
[Select by Selects the scenario by category This moves to the screen for selecting scenarios
Category] contained in the AR4 by the [Category] designation.
[Description Shows the series description | This opens the panel that contains the [Series]
of “Series”] panel description.
[Selection Shows an example of Class and | For example, if the “CO, Total” data is selected, this
Example] Object combinations selects Class = “Emission” and Object = “CO, total”.

. This displays a list of classes of variables registered in
[Class] Shows a list of classes

the database.

[Object] Shows a list of objects E:Z ;1:;1)321122;5 a list of objects of variables registered in

2)  Selection Screen- Method 2: Selecting data based on the AR4 categories

For instance, to filter data from all stored data based on IPCC AR4 categories (Category |
to VI), press the [Select by Category] button in the Selection screen in Figure A.1.7 to change
the screen shown in Figure A.1.10. In the same way as the screen shown in Figure A.1.7, data is
selected as follows: (1) Select the series — (2) Select the source — (3) Select the region — (4)
Select the category — (5) Select the [Class] and [Object], in that order, and then click the
[Next] button to display the results that match the selection conditions. In this screen, the
available Series are “IPCC-AR4” and ”Others[2000-2006]” only. The only available Categories
are Category I to VI, which are based on the IPCC AR4 categories, and the reference scenarios
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character is a wildcard, and it means that the data selection

filters are not applied for this field. For details on [Class] and [Object], see Tables B.2.9 and
B.2.10 in Appendix B.

ESl Choice Wizard - Yariable

Data Selection Wizard Go to panel of “Select by

stabilization
(Fig. A.1.7)

different

Select by Scenaria

Only "IPCC-AR4" ar "Others(2000-2008]" are
the subject.

scenario”

Select Series |*

Select Source |*

Select Region |*

Select Category |*

Select Class

Select Object | v

Figure A.1.10 Data Selection Screen (Selection by IPCC AR4 Categories).

Table A.1.6 Data Selection Screen Functions.

Button Function Description Notes
[Cancel] Exits the Selection screen
[Next] Exits the Data Selection screen
lects th io based th . . .
[Select by Se cers the scenatio based o M€ | rpiq returns to the screen for selecting scenarios based
. stabilization concentration o . : .
Scenario] . . . on the stabilization concentration lassification.
scenario classification
Description . .. This opens the panel that contains the [Series
[ « p » Shows the series description panel P p [ ]
of “Series”] description.
[Selection Shows an example of Class and | For example, if the “CO, Total” data is selected, this
Example] Object combinations selects Class = “Emission” and Object = “CO, total”.
. This displays a list of classes of variables registered in
[Class] Shows a list of classes pay &
the database.
. . . This displays a list of objects of variables registered in
[Object] Shows a list of objects Py ) v &
the database.

Pressing [Next] in Figure A.1.7 or Figure A.1.10 displays the selected data (Figure A.1.11).
In Figure A.1.11, pressing the [Export] button enables output of the data to Excel or other
program. Pressing the [Graph] button displays the Pivot Table (Figure A.1.12).
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EE Choice Wizard - Selected Data

Selected Data by Data Selection Wizard

Selected Conditions

Emission
COZ Tatal

SourcelD ScenariolD Description RegionlD Ca

P IASAEMF14 Modeler's Ref nonintervention : Baseline WWorld MMTCE Emissic—
IMAGE/SRES ALG nonintervention : Baseline Wiorld MMTCE Emissic
IMAGE/SRES Al nonintervention : Baseline WWorld MMTCE Emissit
IMAGE/RSRES B1 nonintervention : Baseline World MMTCE Emissit
IMAGE/RSRES Al nonintervention : Baseline WWorld MMTCE Emissit
IASAWED B nonintervention : Baseline WWorld MMTCE Emissit
IASAAMECSS B nonintervention : Baseline WWorld MMTCE Emissit
IASAEME14 Standard Ref nonintervention : Baseline WWorld MMTCE Emissit
IMAGEZ2.0 Conventional YYisdom nonintervention : Baseline Wiorld MMTCE Emissic
IASAGECCP Base Case nonintervention : Baseline WWorld MMTCE Emissit
1552 1552¢c nonintervention : Baseline W orld MMTCE Emissit
ITF-D4/IPCCI4 a nonintervention : Baseline WWorld MMTCE Emissit
1552 15521 nonintervention : Baseline W orld MMTCE Emissit

IMAGE/SRES B1 nonintervention - Baseline Warld MMTCE Emissit«

Lo () « [T pps / < | >

Figure A.1.11 Data Selection Screen.

B ChoicedData BE

. S, S, S, S, S... |S... |S S, S, S S, S,
| SourcelD ~
ScenariolD ~
50000 —‘ RegionlD ~
Variable ~
40000 0215 - CO2 only - World - Total CO2
0215 - Multigas - ¥World - Total CO2
0215 - Reterence(SRES B2) - Wiorld - Total CO2
= S 097 - 4100 tax in 2010 - Wiorld - Total €02
E 057 - +§10 tax per decade’ - World - Total CO2
é 200001 097 - +525 tax per decade - World - Total CO2
——— 037 - MID 550 - World! - Total COZ
10000 4 097 - Modelers reference (SRES B2) - World - Total CO2
— (197 - W S50 - Wiorld - Total CO2
——— 037 - WRE 550 - Waorld - Total CO2
04 10 - Optimal - ¥orld - Total CO2
108 - $100 tax in 2010 (LBDE-HC) - Wvorld - Total CO2
-10000 { 108 - §100 tax in 2010 (LBDE-LC) - Warld - Total CO2
Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of 108 - +$10 tax per decade (LEDE-HC) - World - Total CO2
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
108 - +§10 tax per decade (LBOE-LC) - Wiorld - Total CO2
#utis Title 108 - +325 tax per decae (LBDE-HC) - World - Total CO2
[Totals]
Figure A.1.12 Pivot Graph Screen.
Table A.1.7 Pivot Graph Screen Functions.
Button Function Description Notes
This outputs the selected data to Excel
[Export] Outputs the selected data P
or other program.
[Graph] Displays a pivot graph for the selected | This displays the selected data as a
P data pivot graph.
[Close] Exits the Data Selection screen
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1.2.6. [Others] Function for Maintenance and Previous Functions

This section describes the [Others] function for executing other functions and maintenance
in the database displayed in the Main screen (Figure A.1.3). This function requires a high
degree of understanding about the content and structure of the database, and its use is not
recommended for general users. (General users may skip reading this section.)

The [Others] function includes a [Previous Functions] button and [Maintenance] button.
The [Previous Functions] button is mainly used for advanced selection of data. The
[Maintenance] button, on the other hand, is mainly used for editing and other operations on the
database.

1)  Maintenance function
Pressing the [Maintenance] button in the Main screen (Figure A.1.3) displays the panel

shown in Figure A.1.13. This panel provides commands for [Import], [Edit], [Unit Convert],
[GWP Convert], and [Add Region].

E Maintenance

m Database Maintenance

Add new Dataset

Edit Edit Source, Scenario, Region and Variables
Unit Convert Change Unit or Name of Yariables
GWP Convert | Chunge GWP of GHG Yariables
Add Region Add New Region by Sum of existing Regions

Figure A.1.13 [Maintenance] Screen.

Table A.1.8 [Maintenance] Screen Functions.
Button Function Description Notes
[Import] Moves to [Add New Data] screen This is used when adding new data.
[Edit] Moves to [Edit Source Information] This. is used whe.n editi.ng source information
screen that is already registered in the database.
. Moves to [Unit Convert] screen This is used to convert units for data that is
[Unit Convert] . .
already registered in the database.
Moves to [GWP Convert] screen This is used to convert the GWP values for data
[GWP Convert] [ ] that is already registered in the database.
[Add Region] Moves to [Add Region] screen

1-1) Import Data function

Pressing the [Import Data] button in the Maintenance screen (Figure A.1.13) enables adding of
new data. In Figure A.1.14, select the [Import] button, and then specify the data file that you
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want to import. The data file is created in a worksheet in Microsoft Excel, and it must be set to
the same format as the DATAMOM table beforehand. Enter the created Excel file in the
[filename] field, and then select the [Import] button.

EE Import Data

How to add new dataset :
1. Make a Excel spreadshest

- Field names on the first rowe,

{ SourcelD ScenariolD RegionlD Variable 1990 2000 .. 2090 2100 3.
- Data on the following rows.
- Mo blank and duplication on the first four colums.

2. Click Tmport’ button below after writting filenarme.

- Be sure that input file must be located in default directary.

- Wyfrite source, scenarios and variables' information on the form that swill
be opened automatically after importing dataset.

- Change region code to the predefined RegionlD. If no matching
code, click 'Add New RegionlD' button and add new region code and
definition.

Impart from filename:

Figure A.1.14 [Import Data] Screen.

Table A.1.9 [Import Data] Screen Functions.
Button Function Description Notes
[Import] Adds data to the database

1-2) Edit function

Pressing the [Edit] button in the Maintenance screen (Figure A.1.13) enables editing of the
source information registered in the database. The information is displayed in a format that is
nearly identical to the [Information] screen in Figure A.1.4, but the difference is that the items
in the table can be edited. The basic information, scenarios, and other data in the database can
be edited in this screen.
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EE Browse Source and Scenario Information

0215

Fujino, )., Nair, B., Kainuma, M., Masui, T., and Matguoka, v, RegionlD
n ’ " " o " " " Annex 1
tulti-gas mitigation analysis on stabilization scenarios uging A1k global als & MZL
model Erazil
Canada
Al China
EEL
ELTS
FsU
The Energy Journal, Multi-Greenhouse Gaz Mitigation and Climate Policy, India

& IPCCARS Japan

showr type of Varables and units

Add Mew RegionlD

ScenarinlD Category Description

intervention Stabilize radiative forcing at 45 W/m2 by 2100 relative to pre-
industrial times - using only GOZ mitigation options

intervention Stabilize radiative forcing at 4.5 W/m2 by 2100 relative to pre-
il:lﬁzdSstrial times - using mitigation options for GOZ, CH4, and

Lo—k ] « [ 1T JprpH s 30
Figure A.1.15 [Edit] Screen.

1-3) Unit Convert function

Pressing the [Unit convert] button in the Maintenance screen (Figure A.1.13) enables
conversion of the units for the data registered in the database. Variables that have the same
name and units can be converted by source, by scenario, or for all data. Next, an example of
how this is used is described below.

EE Unit Convert

Qriginal DISFLAY data
CHANGE data

ir th

SourcelD  Warigble 1955 1990 1995 2000 2005 2010 2015 2020
215 [rotal cOZ MIMTCE 2207 251 75 27737
o215 [Total cOZ MIMTCE 359.96 41555 51537
215 Total cOZ MIMTCE 257511 290737 3285685
0215 [Total COZ MIMTCE 5435 370022 411371
215 Total COZ MIMTCE 53327 100222 107514
215 [rotal COZ MIMTCE 361951 3451 81 337241
o215 [Total COZ MIMTCE 115593 1071 67 554 77
215 Total COZ MIMTCE 148781 150377 164233
o215 [Total cOZ MIMTCE 773305 789365 765071
215 Total cOZ MIMTCE 4235.05 462567 501646
o215 [Total COZ MIMTCE 5453 1024 11726
o215 [Total COZ MITCE 125.16 15368 21622
215 [rotal cOZ MIMTCE 74,77 9537 109.]
La-E@ 4 [ 10 £ 272 < |

Figure A.1.16 [Unit Convert| Screen.
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Table A.1.10 [Unit Convert] Screen Functions.

Button Function Description Notes
[Display Data] Displays data that matches the selected conditions
[Change Data] Converts data values based on conversion

First, click the Variable name - Original list box. The variable names in the data are listed in
alphabetical order, and so select the variable name that you want to change.

BS Unit Gonvert

Synihetic Fuels Generabon Energy consumphon

DISPLAY data
Synthetic Fuels Trade
Temperature change CHANGE data

Temperature change [from Pre-industrial lewvel)
Temperature change. Atomospheric Temperaturs Fiss
sture change, Lowsr Ocean Temperaturs Fiss data values in the table b

= =
Total slectricity generation
Total energw production
P Tatal Energy Swstem Cast
SourcslD | Toral enrgy comsurmption 2000 2005 2010 2015 2020
Total Exports | | [ |

Tatal Exports-imparts

Total Final Energy

Total final energy consumption

Tatal Fossil Fuel consunmptian

Total GHG emissians

Total GHG emissions from Agriculture

Total GHG emissions from Elechicity generation

£

Figure A.1.17 [Unit Convert] Screen (1).

Once a variable name is selected, the unit corresponding to this variable appears in the Unit —
Original box. Also, if there are different units with the same name, multiple units are displayed.
Select the target units here. A value must be selected from the Unit box even if only one is
displayed. After selecting from the Unit box, the same value as the top box is displayed in the
New box in the bottom section.

I||“"'" = ([ — * " * T 3 * T
Figure A.1.18 [Unit Convert] Screen (2).

At this point, clicking the [DISPLAY data] button displays all data that has the specified
variable name and unit in the Data Value box in the bottom section.

In this screen, to change the units, either directly overwrite the text in the Variable Name — Unit
box in the bottom section, or select from the list. After changing the units, the Conversion rate
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at the right side is multiplied with all the data displayed in the Data Value box. Normally, 1 is
entered, but enter the correct numerical value if needed. For example, if the units are changed
from [MMTCE] to [GtC], the Conversion rate becomes 0.001.

EE Unit Convert

SourcelD  Variable Unit 1985 1990 1995 2000 2005 2010 2015 2020
0215 Total CO2 MIMTCE 220.7] 251.75 277.39
0215 Total COZ MMTCE 35596, 41558 515.37
o215 Total COZ MMTCE 257611 2507.37 325685
0215 Total COZ MMITCE 319435 3700.22] 411371

0215 Total COZ MMITCE 53327 1002.22 1079.14
0215 Total CO2 MMTCE 361981 3451 81 335241

215 Total CO2 MMTCE 115553 107167 55477
215 Total CO2 MMTCE 1485 51 1503.77 1642.33
0215 Total COZ iARITCE FrA304 7893.85 785071

0215 Total COZ iARITCE 423805 452569 A014.46
0215 Total COZ iARTCE 7473 1024 11724
0215 Total COZ iARTCE 12918 153.65 21422
0215 Total CO2 iARATCE 7477 75.39 1091

o E ) Y Y XY el ¥
La-k ]« [ 1 [ JDeH s 2 < | -]

Figure A.1.20 [Unit Convert]| Screen (4).

When all preparation is complete, pressing the [CHANGE data] button changes the Units
system. Note that, however, once a name or numerical value is changed, it cannot be restored to
its original value. Therefore, be particularly careful when performing this procedure.

1-4) GWP Convert function

Pressing the [GWP convert] button in the Maintenance screen (Figure A.1.13) enables
conversion of the GWP values of the registered data. This procedure is shown below.
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S| GWP Convert

CHANGE data

£ in the tabl

SourcelD  Class Objgct _Unit 1965 1920 1925 2000 2005 2010 2015

2215 Emissicon CH4 Tete |MMTCE 21 3737 3718 K
2215 Emissicon CH4 Tete |MMTCE 21 146835 17144 1€
0215 Ermiszion CH4 Tete |MMTCE 21 1125.58 129605

0215 Ermiszion CH4 Tete |MMTCE 21 1364.34 155702 18
0215 Ermission CH4 Tote |MMTCE 21 27057 291.03 2€
0215 Ermission CH4 Tete |MMTCE 21 355.97] 37125 el
2215 Emissicon CH4 Tete |MMTCE 21 45234 41482 ar
215 Emnizsion CH4 Tete [MMTCE 21 1345 14249 1£
0215 Ermiszion CH4 Tete |MMTCE 21 172031 192597 1%
0215 Ermission CH4 Tete |MMTCE 21 591.75 L6627 71
0215 Ermission CH4 Tote |MMTCE 21 43.37 4581

2215 Emissicn CH4 Tete |MMTCE 21 50.71 2417 1
2215 Emissicon CH4 Tete |MMTCE 21 28.14 2818

o = [T it Teanrer T T T T necem BYEE R
A N R D A

Figure A.1.21 |[GWP Convert] Screen.

Table A.1.11 |[GWP Convert] Screen Functions.
Button Function Description Notes
[Display Data] Displays the data matching the selected conditions
[Change Data] Converts data values based on the new GWP

First, click the Object name - Original list box. The object names are listed in alphabetical order,
and so select the object that you want to change from the list. Note that “Emission” is the
default value for Class name.

Z00S5 Zol0 2015

— 1 T

~

Figure A.1.22 [GWP Convert] Screen (1).

Once an object name is selected, the currently-used unit corresponding to that object is
displayed. Also, if there are various units used for the same object name, multiple units are
displayed. Select the target units here. A value must be selected from the Unit box even if only
one is displayed. After selecting from the Unit box, the GWP is displayed in the box. If
different GWP are available for the same unit, multiple GWPs are displayed. Select the target
GWP here. A value must be selected from the GWP box even if only one is displayed.
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Figure A.1.23 [GWP Convert] Screen (2).

Pressing the [DISPLAY data] button displays all data having the specified object and GWP in
the Data Value box at the bottom.

Figure A.1.24 [GWP Convert] Screen (3).

In this screen, to change the GWP value, enter the new GWP in the New GWP box. By default,
the original GWP is already entered.

When all preparation is complete, pressing the [CHANGE data] button performs the change
process. Note that, however, once a numerical value is changed, it cannot be restored to its
original value. Therefore, be particularly careful when performing this procedure.

1-5) Add region function

Pressing the [Add region] button in the Maintenance screen (Figure A.1.13) enables registration
of a new region by merging registered regions.

E= Sum of Reeions
RegionlD Definition

A0

Arnex 1

st

CAM & AUS & MZL

China

ELE European Union
F5U & EEU

India

Mew Region data is calculated asz the sum of [Walue]*[Rflg). For example, when input "1" into
RFflg of [EL] and [USA), and input [ELI+LISA] in "MNew RegionlD", the value of [ELU+LSA] iz
calculated as [EUFT + [USA]*.

When input "=1" into Rilg, then yvou can get the differences between the regions.

Mote that sorme wariables, such as CO2 per Capita, econornic growth rate, cannot be simply
explained as the sum of [Yalue]*[Rflg]. In this caze vou have to delete these data.

Figure A.1.25 [Sum of Region] Screen.
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Table A.1.12 [Sum of Region] Screen Functions.

Button Function Description Notes
[Data Check] Shows data based on the merged content
[Add to Table] Adds data to the database based on the merged content

2)  Previous Functions

Pressing the [Previous Functions] button in the Main screen (Figure A.1.3) displays the
panel shown in Figure A.1.26. The available options are [Report], [Form], [Graph], [NC3 data],
and [SRES data].

ES Functions Used in Previous Yersions ['5_<|

Functions Used in Previous Versions

Report Extract Dataset in Report Form
Foarm Extract Dataset in Form Style
Graph Table and Graph with Pivet Table

NC3 data Browser for National Communication data
SRES data Browser for SRES data

Figure A.1.26 Previous Function Screen.

Table A.1.13 Previous Functions Screen Functions.

Button Function Description Notes

[Report] Moves to [Report] screen This displays the selected data in report format.
[Form] Moves to [Form] screen This displays the selected data as a form.

This displays a pivot table for all data, GDP,
[Graph] Moves to [Graph] screen population, CO,, SRES data.

This displays the data for the Third National
[NC3 Data] Moves to [NC3 Data] screen Communication on UNFCCC only.
[SRES data] Moves to [SRES Data] screen This displays data for the SRES only.
[Close] Exits the [Previous Functions] screen

2-1) Report button

Pressing the [Report] button in the Previous Functions screen (Figure A.1.13) displays the
selected data in report format (Figure A.1.27). This is performed by: (1) Select source — (2)
Select scenario — (3) Select region — Select variable. Each field is enabled by selecting the
check box on the left side.
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E' Extract Dataset from Database

¥ Source 0ar7

¥ scenar ———
Select Scenatio
™ &l Scenarios

|$IDD tax in 2010

™ Monintervention Scenarios
{% Intervention Scenatios

" Uncertainky Scenarios

¥ Region

W Variable v

Preview

Figure A.1.27 Report Screen.

Table A.1.14 Report Screen Functions.

Button Function Description Notes
[Reset filter] Resets the current filtering conditions
Adds new selected data to the
[Add to output] currently selected data
[Clear output] Clears all selected data
[Preview] Shows a preview of the selected data
[Print] Prints the selected data
Converts the selected data to another
[Transfer]
format
[Cancel] Closes the Report screen

2-2) Form button

Pressing the [Form] button in the Functions screen (Figure A.1.26) enables selection of
individual filtering conditions for [Scenario], [Region], and [Variable], and it allows multiple
conditions to be specified for one filtering operation (Figure A.1.28). Because the filtering
operation is a logical AND operation on the data specified by each condition, if nothing is
selected for any one of the conditions, the selected data results will be zero. Therefore,
conditions must be specified for each of the three fields (Figure A.1.29). Also, the selected data
can be output to a graph or file by pressing the [Display] button or [Output] button in the Form
screen (Figure A.1.28). For example, the screen in Figure A.1.30 shows the case when Baseline
scenario is selected for [Scenario], World is selected for [Region], and CO, emissions is
selected for [Variable], and the [DISPLAY] button is pressed.
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EE Data Select

m 1. conditi

Source] D) Scenarioll) RegionlD) Warishle 1985 1990 1995 2000

L=k [ ke < | >

Figure A.1.28 Form Screen.

Table A.1.15 Form Screen Functions.

Button Function Description Notes
[Scenario] Shows the screen for specifying the conditions for the scenario
[Region] Shows the screen for specifying the conditions for the region
[Variable] Shows the screen for specifying the conditions for the variable
[Display] Shows the data selected based on the specified conditions on the screen
[Output] Outputs the data selected based on the specified conditions to a file
[Close] Returns to the [Main] screen

(SDw | —> ooy | =

Specify filtering conditions  Specify output conditions

SCENARIO DISPLAY

OUTPUT
VARIABLE

Although the fields can be specified in any order, all three must be specified.

Figure A.1.29 Flow Chart When Using [Form] Screen.

Splay on screen
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EEl Data Select

1. onditi : Jutput th a
[scenano || recion |

Sorce] ScenariolDy FegionlD Variahle 1985 1990 1995 2000
lpcConnpoong 1990 Ball [Wrorld COZ erissinns 5100 500
TECIPCCO4 3 World CO2 emissions 200 2000
BachMPCC04 a World CO2 emissions 5300 G600
CLOBAL2100APCCY [a World CO2 emissions 000 &700
AGEIPCCI4 a World CO2 emissions 6000 G200
OzawaPCC04 a World CO2 emissions 5796 7890
NWELRILIEWSS  |a World C03 emissions 58302 62272
CETLAPCCO4 a World CO2 emissions 6000

FomerPCCo4 B World CO2 emissions 5620 7000
GEEENUIPCCO4  Ja World CO2 emissions 5710 BEA0
ESCAPEMPCCO4 a World CO2 emissions 5850 G850
EL04 o World CO3 emissions 5099 6011
12RTAPCCO4 a World CO2 emissions 6000 G600
|ECSOATPCCRS & World CO2 erissions 5500
WorldBankIPOCI4  Ja World (CO2 emissions 6000

FUIGTT OIPCCo4 a World CO2 emissions 5720 6326 7291
CETAIPCC4 o World CO2 emissions 5760 7280
IlintzenTPCCO4 a World CO2 emissions 4700 5000
MERGETPCCH a World CO2 emissions 6200 7400
GREENO2IPCCO4  |a Warld CO3 emissinns 5254|  SAS3| 6046 |  ASi0
[EADSIPCCO4 a [World CO2 emissions 5703 W
P=EATIENE T ) r 7 261 < b

Figure A.1.30 Form Screen (After Selecting Conditions).

Methods for specifying the filtering conditions are described below.

a) Specifying the filtering conditions (setting the scenario conditions)

Selecting the [Scenario] button from the Form screen (Figure A.1.28) displays the [Select
Source & Scenario] screen. Specific sources and scenarios can be selected from all
available ones on this screen. Scenarios are selected by specifying individual scenarios
using the check boxes on the left side (Figure A.1.31). To select all scenarios, select the
[ALL CHECK] button, and to deselect all scenarios, select the [ALL CLEAR] button. Also,
filters can be specified for limiting the scenarios that are shown on the screen. The two
types of available filters are [by Source], which filters based on the source type, and [by
Scenario Type], which filters based on the scenario type. Each filter is activated by
selecting the respective check box on the left of the option (Figure A.1.32).

EE Select Source and Scenario |Z”E|g|
A

CLEAR Filtered T+ . =

™ by Scenario Type

r Stabilize radiative forcing at 45 W/mZ2 by 2100 relative to pre-ir
0218 Multigas [Stabilize radiative forcing at 45 W/mZ2 by 2100 relative to pre—ir [2006
¥ 0215 Reference(SRES B2 2006
- |oe7 100 tax in 2070 A constant tax of $100/C from 2070 orwards 2004
'l ik +310 tax per decade’ Tax of $10/15 in 2010, increazing at $10/10 per decade up to $1 |2004
'l ik +325 tax per decade Tax of $26/10 in 2010, increazing at $10/10 per decade up to $1 |2004
- [0a7 HMID 550 Mear of WHE 550 and WG 550, Atmospheric concentration of Cr [2004
v 097 Madelers reference ISRE: 2004
- |oe7 (WiST 550 [Scenario of IPGC WiG-T TPGC, 1995, Atmospheric concentration [2004
- |oe7 WRE 550 'WRE =cenaria of Wigley et al (1995}, Atmospheric concentration [2004
o (Optimal (Optimal Gwelfare maximizing) G contral rate 2001
W~ 10 Feterence Mo C contral policy 2001
@ [108 3100 tax in 2010 (LEDE- [A carbon tax of USFT00AC iz introduced eaine fram zera to $10 [2004
fe 108 100 ta in 2070 (LEDE- [A carbon tax of USFI00AC iz introduced ening from zero to F10 2004
La—k g 1 e rE / 1ose

Figure A.1.31 [Select Source & Scenario] Screen.
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Table A.1.16 [Select Source & Scenario] Screen Functions.

Button Function Description Notes

by Source Fil‘Fer'ing of scenarios by source. .
This is enabled when the check box is selected.

. Filtering of scenarios by scenario type.
by Scenario Type This is enabled when the check box is selected.
[All CHECK] Selects all scenarios
[All CLEAR] Deselects all scenarios
[Check Filtered Records] | Selects all scenarios shown on the screen (filtered scenarios
[Clear Filtered Records] Deselects all scenarios shown on the screen (filtered scenarios

EE Select Source and Scenario

EEX

CLEAR Filtered
CHECK Filtered

nonintervention : Others

Madelers reference (SRE
10 Feference

Feference (LEDE-HCY
Reference (LEDE-LC}
Modelers Feference
Reference(SRES B2

intervention : CO2 350ppr Stabilizat
intervention : CO2 400ppr Stabilizat
intervention : CO2 450ppr Stabilizat
intervention : CO2 S00ppr Stabilizat
intervention : CO2 550ppr Stabilizat

Mo G contral palicy
Low learning—by—doing
Low learning—by—doing]

115

12RT/IPCC94 B intervention : CO2 590pprm Stabilizat

144 Feference Business as usual 2002
16 Modelers Feference Madeler's reference 2004
16 Feference (SRES B2} A standardized reference according to IPGC B2 scenario 2004
160 Feference 2003

FeferenceBall} The bazeline caze where LED applies.
ReferenceBalN}

The baseline case where techrological chanee is exogenously & [2005

BRI

168
168

R REREERERRE — t—
| =
oo

.

Figure A.1.32 Specifying Filtering Conditions using [by Scenario Type].

After changing the scenarios displayed by the filter, all scenarios shown on the screen only
can be selected ([Check Filtered Records]) or deselected ([Clear Filtered Records]).
Selection ([Check Filtered Records]) or deselection ([Clear Filtered Records]) of the
displayed data applies to the data shown on the screen only. In other words, selected data
that is not displayed remains selected, and deselected data that is not displayed remains
deselected. This means that scenarios can be specified with multiple complex conditions by
first deselecting all scenarios ([ALL CLEARY]) and then applying various conditional filters
and selecting only the data that is displayed ([ Check Filtered Records]).

Also, operations such as selection of only data that is displayed ([Check Filtered Records])
can also be used for selection using the filtering function in Access. When right-clicking
the mouse over a specific record, a pop-up menu like that shown in the figure below
(Figure A.1.33) appears. If [Filter by Selection], [Filter Excluding Selection], [Sort
Ascending], or other option is selected to change the displayed data on the screen, [Check
Filtered Records] and other operations are applied to the new displayed results. In other
words, the filter function in this database and the filter function provided in Access can be
used in combination for even more detailed specifying of conditions.
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EEl Select Source and Scenario

All CLEAR
All CHECK

CLEAR Filterad T
CHECK Filterad AT G

W by Scenario Type

|mnjntervention : Baseline

= Reference(SRES B2)
W 087 Modelers reference| 7| Filter By Selection 2004
Mo Reference Filter Excluding Selection 2001
M08 Feference (LEDE-H d ho carbon constraint  [2004
M08 Feference (LEDE-LC Eiter For: d ho carbon constraint [2004
M1113 Modelers Reference| " Remove Filker/Sart 2004
M5 Reference(SRES B2) 2004
MI1zRT/PCCOY |2 s Cut
W 144 Feference 53| Copy 2002
Mla Modelers Reference| 2004
v[is Reference (SRES B2 | o ding to IPCC B2 scenario [2004
M1160 Eeference 41 sort ascending 2003
V168 Reference(Balll) z N bolies. 2005
Ml68 Feference(Balll) il sort Descending logical chanae is exogenc |2005 _
a——y E ,—1 E][mm a Insert Ohject. ..
Figure A.1.33 Using the Filter Function in Access.
Button
Check box

1. When not selecting a specific scenario > All CHECK ||

2. To select a specific scenario

2-1. All CLEAR (Clears to the initial settings) All CLEAR ||

|

2-2. Selection by filter By data source W by Source |
[¥ by Scenario Type |

By scenario type
Other filter [¥ Access filter |
2-3 Selection of filtering results Select data shown on screen CHECK Filtered Records ||
Deselect data shown on screen CLEARFiltered Records |I
l Select each individual record manually Mouse right-click |I

== 2-4.Repeat filtering (2-2) and selection (2-3) until all conditions are specified.

2-5. Back to Form Screen Return ||

Figure. A.1.34 Operation Flowchart for [Select Source & Scenario] Screen.

Specifying the filtering conditions (setting the region conditions)

Selecting the [Region] button from the Form screen (Figure A.1.28) displays the [Select
Region] screen. In this screen, any specific region can be selected from all available
regions. The basic operating procedure is identical to that for selecting the scenario
conditions. The filters include [by Source] for specifying the source type, [by Region
Name] for specifying the region name, and [by Region Type] for specifying the region type.
Each of these functions is enabled by selecting the check box to the left of the option.
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Figure. A.1.35

Table A.1.17

[Select Region] Screen Functions.

[Select Region] Screen Functions.

Button

Function Description

Notes

by Source

Filtering by source. This is enabled by selecting the check box.

by Region Name

Filtering by region name. This is enabled by selecting the check box.

by Region Type

Filtering by region type. This is enabled by selecting the check box.

[All CHECK]

Selection of all variables

[All CLEAR]

Deselection of all variables

[Check Filtered Records]

Selects all variables shown on the screen (filtered variables)

|

|

1. When not selecting a specific region

2. To select a specific region

2-2. Selection by filter

2-3 Selection by filtering results

2-5. Back to Form Screen

Button
Check box

> All CHECK ||

2-1. All CLEAR (Clears to the initial settings) All CLEAR ||

By data source [¥ by Source I

By region name [¥ by Region Name

By region type [¥ by Region Type

Other filters [V Access filter

Select data shown on screen CHECK Filtered Records |I
Deselect data shown on screen CLEARFiltered Records |I
Select each individual record manually Mouse right-click |I

= 2.4, Repeat filtering (2-2) and selection (2-3) until all conditions are specified.

Return ||

Figure. A.1.36 Operation Flowchart for [Select Region] Screen.
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c) Specifying the filtering conditions (setting the variable conditions)

Selecting the [Variable] button from the Form screen (Figure A.1.28) displays the [Select
Variable] screen. In this screen, any specific variables can be selected from all available
variables. The basic operating procedure is identical to that for selecting the scenario
conditions. The filters include [by Source] for specifying the source type, [by Class] for
specifying the class, [by Object] for specifying the object, and [by Level] for specifying the
importance ([Vflg]). Each of these functions is enabled by selecting the check box to the
left of the option. For details on [Class], [Object], and [Vflg], see the descriptions in the
[Variable] table (Table B.2-8).

EE Select Variable E|E|E|
A

CLEAR Filtered

All CHECK

W by Class W by Chject by Lewel
Unit  [Eraission ~ |coz Tatal Dl

CO2 emiszions Emiszion CO2 Total
IGIDF. COZ emizzions MMTCE Emiszion COZ Total
IGER CO2 emiszions MMTCE Emiszion CO2 Total
[EW/IPCCH4 CO2 emiszions MMTCE Emiszion CO2 Total
= CO2 emissions MMTCE Emizgion COZ Tatal
IERFP CO2 emiszions MMTCE Emiszion CO2 Total
YURLTEWST CO2 emiszions MMTCE Emiszion CO2 Total
[ER/FRG CO2 emiszions MMTCE Emiszion CO2 Total
IEEBF CO2 emiszions MMTCE Emiszion CO2 Total
[EATS/TPCCOS CO2 emiszions MMTCE Emiszion CO2 Total
[EASZ/TPCCOS CO2 emiszions MMTCE Emiszion CO2 Total
GLOBALZ100/TFCC [COZ emissions MMTCE Emiszion CO2 Total
[EASETSAP/MNOR  [COZ emissions MMTCE Emiszion COZ Total
IASA/GECCP CO2 emiszions MMTCE Emiszion CO2 Total
I[EAZETSAP/BEL  [COZ emiszions MMTCE Emiszion CO2 Total
15 AMZ EMFT4 CO2 emissions MMTCE Emizgion COZ Tatal
1CAM2 CO2 emiszions MMTCE Emiszion CO2 Total
HCRASEMF14 CO2 emiszions MMTCE Emiszion CO2 Total
HCRA CO2 emiszions MMTCE Emiszion CO2 Total
GRI CO2 emiszions MMTCE Emiszion CO2 Total
GREENIZ/IPCCE4 [COZ emissions MMTCE Emiszion CO2 Total
GREENIT/IPCCE4 [COZ emissions MMTCE Emiszion CO2 Total
GREEM CO2 emiszions MMTCE Emiszion CO2 Total
MARIASSRES COZ emizzions MMTCE Emiszion COZ Total

o=k « [ T 0ueH s 202 s
Figure. A.1.37 [Select Variable] Screen.

[T

on| en| cn| en| cn| cn| cn| cnf en| cn| en| onf en| en| en| en| on| en| onf on| onf en| onf o)

o 1T T

Table A.1.18 [Select Variable] Screen Functions.

Button Function Description Notes

by Source Filtering of variable by source. This is enabled by selecting the
check box.

by Class E :)l)t(ermg of variable by class. This is enabled by selecting the check

by Object Filtering of variable by object. This is enabled by selecting the
check box.

by Level Filtering of variable by importance. This is enabled by selecting the
check box.

[All CHECK] Selection of all variables

[All CLEAR] Deselection of all variables

[Check Filtered Records] Selects all variables shown on the screen (filtered variables)

[Clear Filtered Records] Deselects all variables shown on the screen (filtered variables)
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Button
Check box

1. When not selecting a specific variable Y All CHECK ||

2. To select a specific variable

2-1. All CLEAR (Clears to the initial settings) All CLEAR ||

2-2. Selection by filter By data source [# by Source |

Byclass [ by Class |

By object [+ by Object I

By importance level [# by importance level I

Other filter I¥ Access filter |
2-3 Selection by filtering results Select data shown on screen CHECK Filtered Records ||
Deselect data shown on screen CLEARFiltered Records "
l Select each individual record manually Mouse right-click "

; 2-4. Repeat filtering (2-2) and selection (2-3) until all conditions are specified.

2-5. Back to Form Screen Return ||

Figure. A.1.38 Operation Flowchart for [Select Variable] Screen.

2-3) Graph button

Pressing the [Graph] button in the Functions screen (Figure A.1.26) displays the pivot table
for all selected data, GDP, population, CO,, or the SRES data (Figure A.1.39).

EE Pivot Table

Pivot Table

[&ll D ata] button makes a pivot table of all data in this
database. In the pivot table you can select "Source’’,
"Scenano'”, "Region’’, and '"Yariable'.

Since the table includes very large data, its handling is very
slow,

Following buttans make pivat tables for zome selected
vanables whose names are labeled on the bottons.

GDP ‘ Population ‘

CO2 Emissions ‘ SRES ‘

User's Guid for Pivat Table

Figure. A.1.39 [Pivot Table] Screen.
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Table A.1.19 [Pivot Table] Screen Functions.

Button Function Description Notes

[All Data] Moves to [All Data] screen g:;: displays the pivot table for all

[GDP] Moves to [GDP] screen This displays the pivot table for GDP.

[Population] Moves to [Population] screen This d.1sp1ays the pivot table for
population.

[CO, Emission] Moves [CO, Emissions] screen Th1.s Q1splays the pivot table for CO,
emissions.

[SRES] Moves to [SRES] screen This displays the pivot table for the

SRES data.

[User’s Guide for , . This displays the User’s Guide for

Pivot Table] Moves to [User’s Guide] screen Pivot Table.

[Close] Exits [Report] screen

2-4) NC3 data button

Pressing the [NC3 Data] button in the Functions screen (Figure A.1.26) selects the
information from the Third National Communications. The Third National Communications are
reports submitted by each member country to the United Nations Framework Convention on
Climate Change (UNFCCC), and these contain the current state and future trends on
greenhouse gas (GHG) emissions for the respective country. Although the reported data items
vary by country, according to the guidelines provided by the UNFCCC on forecasting, these
reports contain the items in the table below (UNFCCC Guidelines on Reporting and Review).
[NC3 data] can be used to view the GHG and forecasts contained in the Third National
Communications.

For the data contained in the collected Third National Communications, the items shown in
the table are compiled into a unified format for display on the screen. The user can browse
through the data records using the navigation buttons displayed at the bottom left. Although no
selection or other special functions are provided on the screen, the standard database functions
can be used to filter, arrange, and perform other operations on the records.

Table A.1.20 Recommended Items Included in Third National Communications.
Period | Every 5 years from 1990 to 2020

Target | Forecast values for various types of GHG emissions

(By gas type for CO,, CH,4, N,O, HFCs, PFCs, and SF6)

Type With Measures: Forecast based on currently-implemented policies and measures
With Additional Measures: Forecast incorporating planned policies and measures
Without Measures: Forecast without implementing any policies or measures
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E NC3 Data =]
The Third National Communication on UNFCCC Austria Ehe figures in data column 2000 are 1339 datal
‘Without measures Wariable Base year 1935 2000 2030 2015

‘With measures
IGHA emissions MMTCE a0ver 28031 26021 25694 23163 27343 20161
02 emissions MMTCE 16,9445 17.3064 173400 19.3445 197836 201573 205936
wme GOZ emissions fram Enerey MMTCE 133146 T30268 145418 TRADRZ 160600 164809 170291
rme 02 emissions from Industrial proce:[MMTGE 34773 33245 32564 36497 36000 35155 33927
wme HFCs emissions MMTCE 0.0000 0.7500 02373 04637 06519 05428 10310
N20 emissions MMTCE 02902 03243 03262 02868 02886 02907 nzg2q
PFCs emissions MMTCE 02620 0.0055 00082 0.0082 0.0082 00082 0.0082
SFE emizsions MMTCE [ESE] 03221 01393 01720 01683 07583 01683

‘With additional measures I
GH4 emissions MMTCE 30787 28031 26021 24511 1.9680 1.7603 16268
CO2 emissions MMTCE 169445 1°7.3864 175400 180327 166146 164018 161918

GOZ emissions from Enerey MMTGE 133145 139255 145418 14,2855 128881 127448 126481
GOZ emissions from Industrial proce: [MMTCE 34773 33245 3 25h4 36400 3HEET 34991 33700
HFCs emissions MMTCE 0.0000 01500 02373 02782 03137 03491 03846 —

N20 emizsions MMTOE 0.2002 0.3245 03252 0.2774 0.2681 0.2646 0.2588

PRz emizzinns WM T F [P} [ IR ez ez (IR A Y |
wme [With Meazures on NG3
wam [With Additional Measures on NG3
Navigation buttons v

La-k: (4] Z (v ] o e

igure. A.1.40 [NC3 Data] Screen.

Table A.1.21 [NC3 Data] Screen Functions.
Button Function Description Notes
[Close] Exits the [NC3 Data] screen

2-5) SRES data button

Pressing [SRES data] in the Functions screen (Figure A.1.26) displays the SRES data. The
SRES are emissions scenarios using the assumptions found in the Special Report on Emissions
Scenarios (SRES) prepared by the Intergovernmental Panel on Climate Change (IPCC), and
these scenarios play a key role as standard scenarios and are also used for deriving a large
number of scenarios. In SRES-related projects, generally, the parameters shown in the table
below are presented by researchers. An image of the browsing screen is shown in Figure. 3.1-43.
The user can browse through the displayed records of the emission scenarios using the
navigation buttons shown at the bottom left. Although no selection or other special functions
are provided on the screen, the standard database functions can be used to filter, arrange, and
perform other operations on the records.
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EE SRES data
D £ ariolD gionlD
All/SRES OECD?0
I} 2010 2090

Population Million 10430] 10620] 10810 10860]  T0e10]  10870] 11030

GDP trillion 19503 380 453 541 640 57 830/ 1039
Non-commercial final energy consumption [il1] [il1] [il1] [l1] [l1] [l1] [

Solids final enerey consumption EJ 10.0] 100 140 230 310 310 300 260 230 210 19.0] 170
Liquids final enerey consumption EJ 64.0] 740 800 870 220 240 2610 arn arn 1020 1110 1210
Gias final enerey consumption EJ 250] 310 380 330 370 370 3610 360 360 30 39.0 410
Electricity final energy consumption EJ 220| 270 350 420 450 5510 680 850 1030 1180 1330 1450
Total final enerey consumption EJ 1270 1430 1660 1920 210.0 2200 2310 2450 2690 2790 3030 3270
Coal primary energy consumption EJ 41.10] 420 600 790 1020 1180 1370 1450 161.0 1760 1960 BE
0l primary energy consumption EJ 76.0] 590 940 X 870 700 5610 4410 350 300 270 240
Gias primary enerey consumption EJ 34.10] 450 540 5010 4510 450 440 420 410 410 430 46,0
Nuclear primary enerey consumption EJ 50| a0 110 150 180 200 210 220 230 240 26,0 280
Eiomass primary energy consumption EJ 60| 10 1] 20 B0 1110 220 280 360 420 440 46,0
Other Renewables primary energy consumplEJ [ 6.0 70 910 120 170 240 350 0] ] 910 1060
Tatal primary energy congumption E 167.0] 1910 2260 2610 210 2810 304.0 3230 3540 3010 4260 4660
Cumulative Coal Use o] 04 10 1.7 26 26! b0 62 el S 114 126
Cumulative il Use 01 09 18 28 2.7 44 61 BE 60 6.4 66 69
Gumulative Gas Use 0o| 04 09 14 15 23 28 32! El 41 45 49
Gumulative CO2 Emissions 0no| 201 650 1069 1622 2022 2666 3101 2638 4178 4745 6362
Land Use of Gropland Million ha 4100 4040 3890 3730 3460 3290 3140 2860 2690 2240 1920 1620
Land Use of Grasslands Million ha 7870 7hE0 7510 7860 8170 8260 8340 8120 7 7570 1o 668.0
Land Use of Enerey Biomass Million ha 0no| ] ] oo 470 650 1000 1120 1240 1370 1490 1620
Land Use of Forest Million ha 105600 T0GEO[ 11020 11310] 116300 T1M0[ 71790 12170] 126700 13040] 13600] 14180
Land Use of Others Million ha 8860 az0 8970 8510 7620 7370 7130 7100 7060 7090 7190 7290
Land Use of Total Million ha 31400{  31400( 31400[ 31400) 314000 31400 31400( 314000 314000 31400] 31400] 31400
GOZ emissions from Energy MMTCE 28300 32000( 33900| 444000 494000 61900 654600( 54200| G53@00] G65800] 60000) 64400
GOZ emissions from Other MMTCE 00| ool -1200 -400 -80.0 -200 500 -10.0 -600] -10000 -1300] -1600
COZ emissions MMTGE 26300 32000| 37800) 44000) 48500) G1600) BS5000) B54700] B53300] B54700] S8e00] 62800
CHE emissions MMTGE 181 4238 4068 4181 4353 EICA] 32 3694 3780 3723 3951 336
N20 emissians MMTGE 3451 3451 3318 Jo84 3451 3318 3186 2020 2655 2389 2257 2257
S0x emissions Mt S0Z 1) KT i) LK K] g 240 250 262 278 300 32z
CFC/HFG emissions MMTGE A F 1220 1230 1230 1240 1250 1250
s r Navigation buttons  G—r—m—mr—mn—a—w
PN K O C VR - T

Figure. A.1.41 [SRES data] Screen.

Table A.1.22 [SRES data] Screen Functions.
Button Function Description Notes
[Close] Exits [SRES data] screen

1.2.7. Operating Manual

Pressing [English] in the Main screen (Figure A.1.3) displays the English-language Operating
Manual (Figure A.1.42), and pressing [Japanese] displays the Japanese-language Operating
Manual.

Support to Global Environmental Research

Greenhouse Gas Emission Scenario
Database ver 70
Operating Manual

National Institute for Environmental Studies
Center for Global Environmental Research

CoER

Figure. A.1.42 English-language Manual.

Independent Administrative Institution
€% National Institute for Enviranmental Studies
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2. Database Usage Examples and Data Filtering Examples
This section shows how to filter specific variables.

2.1. Reproducibility of the IPCC Special Report on Emissions Scenarios (SRES)

First, an example of filtering is shown for demonstrating the reproducibility of the results
shown in the SRES. This confirms the reproducibility of Figure 6-5 shown on page 304 of the
SRES. The procedure is explained in steps 1 to 3 below.

Step 1: Opening the database
When Access is started, first, the Welcome screen (Figure A.2.1) is opened. Next, pressing
the [Start] button opens the Main screen (Figure A.2.2).

ES Greenhouse Gas Emission Scenario Database

Greenhouse Gas Emissions Scenarios Database Version 7.0

National Institute for Environmental Studies
Center for Global Environmental Research

This database was developed for Special Report on Emissions Sccnarios, IPCC.
It currently includes data of 1056 scenarios from EEN sources.

upplied by this database and publish journals or reports S L
o the authors of the original scenarios in the database and you are reguired

EE Main Start |2‘

Greenhouse Gas Emission Scenario Database
Version 7.0

Information

source and Scenario Infermation

Data Browser

All Data | All Data Display

Data Selection and Graph Wizard
selection | Data Selection with Wizard style
Others
Maintenance | Database Maintenance
Previous Funclions | Functions Used in Previous Versions

Manual (PDF

“ English | Japunese |

Figure. A.2.2 Main Screen.
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Step 2: Selecting the data filtering module

Press the [Selection] button in the Data Selection and Graph Wizard in the Main screen
(Figure A.2.2) to open the Data Selection screen (Figure A.2.3). The data selection is
filtered using the variables of (1) Series, (2) Source, (3) Region, (4) Scenario, and (5) Class
and Object (Table 1.2-23).

In this example, "3. SRES" is selected for (1) Series, all sources (in other words, the
wildcard) is selected for (2) Source, “World” is selected for (3) Region, all scenarios (in
other words, the “*” wildcard) is selected for (4) Scenario, and "Emission” and “CO,
Total” for CO, emissions are selected for (5) Class and Object (Table A.2.1). The screen
when all variables are selected is shown in Figure A.2.4. When all the selections are
completed, press the [Next] button.

koo

Table A.2.1 Variable Descriptions.

Button Description
(1) Series Selection of classification for IPCC assessment report (Figure. A.1.8)
(2) Source Selection of source for data filtering target
(3) Region Selection of region for data filtering target
(4) Scenario Selection of scenario (such as stabilization concentration) for data filtering target
(5) Class and Object Selection of variables for data filtering target by class and object (Figure. A.1.9)

B8 Choice Wizard — Variable ES Choice Wizard - Variable

Data Selection Wizard Data Selection Wizard

Select by Category
]

-
Select S B ~ Description of "Series Select Series |3, SRES v Description of "Series”
Select Source [ - Select Source  [* v

After
Select Region [ v . Select Region  [World -

Selectio

Select Scenario ‘* Select Scenario |*

Select Class ‘I Select Class |Emissinn

Select Object |c02 Totall v Selection Example

Select Obiect [ 3

Cont et
Next

Figure. A.2.3 Data Selection Screen. Figure. A.2.4 Data Selection Screen.
(Selected Completed)

Step 3: Output of filtered results to a file and graphing
The screen showing the filtered results is displayed (Figure A.2.5). When the [Export]
button is pressed, the filtered results are output to a file, and pressing the [Graph] button
displays the filtered results in graph form (Figure A.2.6). This procedure is identical to that
shown in section A.2.1 As shown in Figure. A.2.6, it is clear that Figure 6-5 shown on page
304 of the SRES is roughly reproduced here.
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ES Choice Wizard - Selected Data

Selected Conditions

SourcelD

Selected Data by Data Selection Wizard

Die

ScenariolD

Emission
CO2 Total

Deszcription

RegionlD

c~

-

AIMISRES
MESSAGE/SRES
MiniCAM/SRES
MiniCAM/SRES
ASF/SRES
AIMISRES
MESSAGE/SRES
MiniCAM/SRES
IMAGE/SRES
MARIASRES
MESSAGE/SRES
AIMISRES
ASF/SRES
MiniCAM/SRES

AL
Al
ATV
ATV

nonintervention
nonintervention :
nonintervention :
nonintervention :

Baseline (except YWorld
Baseline {except Warld
Baseline {except Warld
Baseline {except Warld

Al
Al
Al
Al
Al
Al
A2
A2
A2
A2

Lok« [ T pH /2

nonintervention :
nonintervention :
nonintervention :
nonintervention :
nonintervention :
nonintervention :
nonintervention :
nonintervention :

nonintervention
nonintervention
<

SRES Al (A1E)
SRES AT (A1E)
SRES AT (A1E)
SRES AT (A1E)
SRES Al (A1E)
SRES Al (A1E)
SRES A2
SRES A2
SRES A2
SRES A2

|

Warld
‘Warld
‘World
‘World
‘World
‘World
‘Waorld
‘Waorld
Warld
Warld

MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMWTCE
MMTCE
MMTCE
MMTCE
MMTCE

Emissit
Ermissic
Ermissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissic
Emissit
==

Global Carbon Dioxide Emission (GtC)

Figure. A.2.5

Filtered Results Display Screen.

0

1990 2010 2030 2050 2070 2090

Figure. A.2.6 Filtered Results'
from the database.
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Figure. A.2.7 Figure 6-5 in the SRES.

! The filtered results were converted to graph form for comparison with Figure 6-5 of the SRES.
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2.2. Reproducibility of the IPCC Third Assessment Report (TAR)

This section shows an example of filtering for demonstrating the reproducibility of the
results shown in the [IPCC Third Assessment Report (TAR) Working Group III (WG III). This
confirms the reproducibility of Figure 2-3 (Global Emission from Mitigation Scenarios for
500ppm Stabilization) shown on page 130 of TAR WG III. The procedure is explained in steps
1 to 3 below.

Because step 1 (Opening the database) and step 3 (Output of filtered results to a file and
graphing) are identical to section 2.1, this section describes Step 2 (Selecting the data filtering
module) only.

Step 1: Opening the database
Identical to Appendix A.2.1.

Step 2: Selecting the data filtering module

Press the [Selection] button in the Data Selection and Graph Wizard in the Main screen
(Figure A.2.2) to open the Data Selection screen (Figure A.2.3). The data selection is
filtered using the variables of (1) Series, (2) Source, (3) Region, (4) Scenario, and (5) Class
and Object (Table 1.2-23).

In this example, "5. IPCC-TAR (Appendix A.2.1)" is selected for (1) Series, all sources (in
other words, the “*” wildcard) is selected for (2) Source, “World” is selected for (3) Region,
all scenarios (in other words, the “*” wildcard) is selected for (4) Scenario, and "Emission”
and “CO; Total” for CO, emissions are selected for (5) Class and Object (Table A.2.1). The
screen when all variables are selected is shown in Figure A.2.9. When all the selections are
completed, press the [Next] button.

Data Selection Wizard

5. IPCC-TAR(Appendix 2.1 v Description of "Series"

Selectio

Select Scenario ||ntervent|un + CO2 550ppm Stabilization ~

elect Class ‘I Select Class |Emissinn "

elect Object | 3 Selection Example Select Object  [WERNE® ¥ sclcwonexnpk
Figure. A.2.8 Data Selection Screen. Figure. A.2.9 Data Selection Screen.
(Selected Completed)

Step 3: Output of filtered results to a file and graphing
This procedure is identical to that shown in section A.2.1. As shown in Figure A.2.10,
Figure 2-3 shown on page 130 of the TAR WR III is roughly reproduced here.



APPENDIX A Database Operation Manual

Gtelyr

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Figure. A.2.10
Filtered Results’ from the database.

1980 2000 2020 2040 2080 2080
Year

Figure. A.2.11
Figure 2-3 in the TAR.
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Note: Global CO, Emission from Mitigation Scenarios for 550ppmv Stabilization

Also, Figure 2-2 shown on page 130 of the TAR WR III can also be roughly reproduced
using the information in this database, and Figure. 2-13 shown on page 150 can also be roughly
reproduced.

For the scenarios contained in the sources classified in Appendix 2.1 shown on page 166 of
the IPCC-TAR WG III, the filtered results corresponding to baseline scenarios in this database
are shown in Table A.2.2. Not all of these scenarios are used in Figure 2-2 shown on page 130
of the TAR WG III, and instead, only the scenarios marked with a circle in the Mark column in
the table below are used. The Legend Key column in the table below is the scenario name in
Figure 2-2 of TAR WG III.

For the scenarios contained in the sources classified in Appendix 2.1 shown on page 166 of
the IPCC-TAR WG II1, the filtered results corresponding to stabilization scenarios are shown in
Table A.2.3. Not all of these scenarios are used in Figure 2-3 shown on page 130 of the TAR
WG 111, and instead, only the scenarios marked with a circle in the Mark column in the table
below are used. The Legend Key column in the figure below is the scenario name in Figure 2-3
of TAR WG III.

Table A.2.2 Baseline Scenarios.

Legend Key SourcelD ScenariolD Description Mark

AIM/EMF14 Accel Tech/STD nonintervention : Others

AIM(1) AIM/EMF 14 Standard Ref nonintervention : Baseline v
AIM/EMF 14 Modeler's Ref nonintervention : Baseline

AIM96(2) AIM96 Standard _Scenario nonintervention : Baseline v
AIM97 Modeler's Ref nonintervention : Baseline
CETA/EMF14 Accel Tech/STD nonintervention : Others
CETA/EMF14 Accel Tech/MOD nonintervention : Others
CETA/EMF14 IPCC Carb Ems nonintervention : Others

CETAQ3) CETA/EMF14 Modeler's Ref nonintervention : Baseline v

CETA®4) CETA/EMF14 Standard Ref nonintervention : Baseline v
CETA99 Reference nonintervention : Baseline

CRPS(5) CRPS/EMF 14 Standard Ref nonintervention : Baseline v

DICE(6) DICE/EMF 14 Modeler's Ref nonintervention : Baseline v

The filtered data was converted to graph form for comparison with Figure 2-3 of TAR.
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Legend Key SourcelD ScenariolD Description Mark
DNE21/98(7) DNE21/98 ref nonintervention : Baseline v
HCRA(9) HCRA/EMF14 Standard Ref nonintervention : Baseline v

ICAM2/EMF14 Accel Tech/MOD nonintervention : Others
ICAM2/EMF14 Accel Tech/STD nonintervention : Others
ICAM2(10) ICAM2/EMF14 Modeler's Ref nonintervention : Baseline v
ICAM2(11) ICAM2/EMF14 Standard Ref nonintervention : Baseline v
ITASA/EMF 14 Modeler Choice nonintervention : Others
ITASA/EMF14 Accel Tech/STD nonintervention : Others
ITASA(12) ITASA/EMF14 Modeler's Ref nonintervention : Baseline v
ITASA(13) ITASA/EMF14 Standard Ref nonintervention : Baseline v
ITASA/WEC98 Al nonintervention : Others
ITASA/WEC98 A3 nonintervention : Others
ITASA/WEC98 A2 nonintervention : Others
ITASA/WEC98 B nonintervention : Baseline
TTASAWEC Al nonintervention : Others
ITASAWEC A2 nonintervention : Others
ITASAWEC A3 nonintervention : Others
ITASAWEC B nonintervention : Baseline
IMAGE2.1 No SO2 Protocol nonintervention : Others
IMAGE2.1 SO2 Protocol nonintervention : Others
IMAGE2.1 Baseline-C nonintervention : Baseline
IMAGE2.1 Baseline-B nonintervention : Baseline
IMAGE2.1(16) | IMAGE2.1 Baseline-A nonintervention : Baseline v
MARIA/EMF14 Accel Tech/STD nonintervention : Others
MARIA(17) MARIA/EMF 14 Standard Ref nonintervention : Baseline v
MARIA/EMF14 Modeler's Ref nonintervention : Baseline
MARIA95 ref nonintervention : Baseline
MERGE(19) MERGE/EMF14 Standard Ref nonintervention : Baseline v
MINICAM/EMF14 | Accel Tech/STD nonintervention : Others
MINICAM(20) | MINICAM/EMF14 | Standard Ref nonintervention : Baseline v
MINICAM/EMF14 | Modeler's Ref nonintervention : Baseline
MIT(21) MIT/EMF14 Modeler's Ref nonintervention : Baseline v
MIT(22) MIT/EMF14 Standard Ref nonintervention : Baseline v
NWEAR21/EMF14 | Modeler's Ref nonintervention : Baseline
PAGE/EMF 14 IPCC Carb Ems nonintervention : Others
PAGE/EMF 14 Accel Tech/STD nonintervention : Others
PAGE(24) PAGE/EMF14 Standard Ref nonintervention : Baseline v
PEF/EMF14 IPCC Carb Ems nonintervention : Others
PEF(25) PEF/EMF14 Modeler's Ref nonintervention : Baseline v
PEF(26) PEF/EMF14 Standard Ref nonintervention : Baseline v
RICE(27) RICE/EMF14 Modeler's Ref nonintervention : Baseline v
SGM97(28) SGM97 reference nonintervention : Baseline v
SGM99 Modeler's Reference nonintervention : Baseline
WEC Bl nonintervention : Others
WEC a nonintervention : Others
WEC B nonintervention : Baseline
YOHE(30) YOHE/EMF 14 Modeler's Ref nonintervention : Baseline v
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Table A.2.3 550 ppm Stabilization Scenarios.

Legend Key SourcelD ScenariolD Description Mark
AIM(1) AIM/EMF14 Stblz Ems/STD intervention : 1990 Stabilization v
AIM96(2) AIM96 Scenario 3 intervention : Others v

AIM96 Scenario 2 intervention : Others
AIM96 Scenario 2a intervention : Others
AIM96 Scenario 2b intervention : Others
AIM96 Scenario 2c intervention : Others
AIM96 Scenario 2d intervention : Others
AIM96 Scenario 1 intervention : 1990 Stabilization
CETA/EMF14 Ltd dTemp/MOD intervention : Others
CETA/EMF14 Ltd dTemp/STD intervention : Others
CETA/EMF14 Opt Ems/MOD intervention : Others
CETA/EMF14 Opt Ems/STD intervention : Others
CETAQ3) CETA/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
CETA#) CETA/EMF14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
CETA/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
CETA/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
CRPS/EMF14 Ltd dTemp/STD intervention : Others
CRPS(5) CRPS/EMF14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
CRPS/EMF 14 Stblz Ems/STD intervention : 1990 Stabilization
DICE/EMF14 Ltd dTemp/MOD intervention : Others
DICE/EMF14 Opt Ems/MOD intervention : Others
DICE(6) DICE/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
DICE/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
DNE21/98(7) DNE21/98 550 ppmv intervention : CO, 550ppm Stabilization v
HCRA/EMF14 Ltd dTemp/STD intervention : Others
HCRA/EMF14 Opt Ems/STD intervention : Others
HCRA(9) HCRA/EMF14 Stblz ppn/STD intervention : CO, 550ppm Stabilization v
HCRA/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
ICAM2/EMF14 Ltd dTemp/MOD intervention : Others
ICAM2/EMF14 Ltd dTemp/STD intervention : Others
ICAM2/EMF14 Opt Ems/MOD intervention : Others
ICAM2/EMF14 Opt Ems/STD intervention : Others
ICAM2(10) ICAM2/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
ICAM2(11) ICAM2/EMF14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
ICAM2/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
ICAM2/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
ITIASA/EMF14 Scenario#18 intervention : Others
ITASA(12) ITASA/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
ITASA(13) ITASA/EMF14 Stblz ppnySTD intervention : CO, 550ppm Stabilization v
ITASA/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
ITASA/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
ITASA/WEC98(14) | TASA/WEC98 Cl intervention : Others v
ITASA/WEC98 C2 intervention : Others
ITASAWEC(15) ITASAWEC Cl intervention : Others v
ITASAWEC C2 intervention : Others
IMAGE2.1 LESS BI Changed Trade intervention : Others
IMAGE2.1 LESS BI No Biofules intervention : Others
IMAGE2.1(16) IMAGE2.1 Stab 550 All intervention : CO, 550ppm Stabilization v
MARIA/EMF14 Ltd dTemp/STD intervention : Others
MARIA/EMF14 Opt Ems/STD intervention : Others
MARIA(17) MARIA/EMF14 Stblz ppn/STD intervention : CO, 550ppm Stabilization v
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Legend Key SourcelD ScenariolD Description Mark
MARIA/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
MARIA95(18) MARIA95 a intervention : CO, 550ppm Stabilization v
MERGE/EMF14 Ltd dTemp/STD intervention : Others
MERGE/EMF14 Opt Ems/STD intervention : Others
MERGE(19) MERGE/EMF14 Stblz ppmy/STD intervention : CO, 550ppm Stabilization v
MERGE/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
MINICAM(20) MINICAM/EMF14 | Stblz ppn/STD intervention : CO, 550ppm Stabilization v
MINICAM/EMF14 | Stblz Ems/STD intervention : 1990 Stabilization
MIT(21) MIT/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
MIT(22) MIT/EMF14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
MIT/EMF 14 Stblz Ems/MOD intervention : 1990 Stabilization
MIT/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
NWEAR21(23) NWEAR21/EMF14 | Stblz ppmryMOD intervention : CO, 550ppm Stabilization v
PAGE/EMF 14 Ltd dTemp/STD intervention : Others
PAGE(24) PAGE/EMF 14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
PAGE/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
PEF/EMF14 Ltd dTemp/MOD intervention : Others
PEF/EMF 14 Ltd dTemp/STD intervention : Others
PEF/EMF14 Opt Ems/MOD intervention : Others
PEF/EMF14 Opt Ems/STD intervention : Others
PEF(25) PEF/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
PEF(26) PEF/EMF14 Stblz ppm/STD intervention : CO, 550ppm Stabilization v
PEF/EMF 14 Stblz Ems/MOD intervention : 1990 Stabilization
PEF/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
RICE/EMF14 Ltd dTemp/MOD intervention : Others
RICE/EMF14 Opt Ems/MOD intervention : Others
RICE(27) RICE/EMF14 Stblz ppm/MOD intervention : CO, 550ppm Stabilization v
RICE/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
SGM97(28) SGM97 MID550 (full trade) intervention : CO, 550ppm Stabilization v
SGM97(28a) SGM97 MIDS550 (partial trading) intervention : CO, 550ppm Stabilization v
SGM97(28b) SGM97 WGIS550 (trade) intervention : CO, 550ppm Stabilization v
SGM97(28¢) SGM97 WRES50 (trade) intervention : CO, 550ppm Stabilization v
WEC(29) WEC C intervention : Others v
YOHE/EMF14 Ltd dTemp/MOD intervention : Others
YOHE/EMF14 Opt Ems/MOD intervention : Others
YOHE(30) YOHE/EMF14 Stblz ppmyMOD intervention : CO, 550ppm Stabilization v
YOHE/EMF14 Stblz Ems/MOD intervention : 1990 Stabilization
YOHE/EMF14 Stblz Ems/STD intervention : 1990 Stabilization
AIM97(31a) AIM97 MID550(trade) intervention : CO, 550ppm Stabilization v
AIM97(31b) AIM97 MIDS550(notrade) intervention : CO, 550ppm Stabilization v
AIM97(31¢) AIM97 WRES550(trade) intervention : CO, 550ppm Stabilization v
AIM97(31d) AIM97 WRES550(notrade) intervention : CO, 550ppm Stabilization v
AIM97(31¢e) AIM97 WGI550(notrade) intervention : CO, 550ppm Stabilization v
AIM97 WGIS550(trade) intervention : CO, 550ppm Stabilization
CETA(32) CETA99 550 stab intervention : CO, 550ppm Stabilization v
SGM99 MIDS550 (no trade) intervention : CO, 550ppm Stabilization
SGM99 MIDS550 (partial trading) intervention : CO, 550ppm Stabilization
SGM99 MIDS550 (trade) intervention : CO, 550ppm Stabilization
SGM99 WGIS50 (no trade) intervention : CO, 550ppm Stabilization
SGM99 WGIS550 (trade) intervention : CO, 550ppm Stabilization
SGM99 WRES50 (no trade) intervention : CO, 550ppm Stabilization
SGM(41) SGM99 WRES550 (trade) intervention : CO, 550ppm Stabilization v
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2.3. Reproducibility of the IPCC Fourth Assessment Report (AR4)

This section shows an example of filtering for demonstrating the reproducibility of the results
shown in the IPCC Fourth Assessment Report (AR4) Working Group III (WG III). This
confirms the reproducibility of Figure 3-17 (Category I Global CO, Emissions) shown on page
199 of the AR4 WG III. Because step 1 (Opening the database) and step 3 (Output of filtered
results to a file and graphing) are identical to section 2.1, this section describes Step 2 (Selecting
the data filtering module) only.

Step 1: Opening the database
Identical to Appendix A.2.1.

Step 2: Selecting the data filtering module
Press the [Selection] button in the Data Selection and Graph Wizard in the Main screen
(Figure A.2.2) to open the Data Selection screen (Figure A.2.8). The data selection is
filtered using the variables of (1) Series, (2) Source, (3) Region, (4) Scenario, and (5) Class
and Object.
The (4) scenarios in the AR4 can be selected by the category designation. To select based
on the category designation, first, press the [Select by Category] button in the Data
Selection screen (Figure A.2.12) to open the screen shown in Figure A.2.13
Next, in the screen shown in Figure A.2. 13, “6. IPCC-AR4” is selected for (1) Series, all
sources (in other words, the “*” wildcard) is selected for (2) Source, “World” is selected for
(3) Region, “1. Category I” is selected for category, and "Emission” and “CO, Total” for
CO; emissions are selected for (5) Class and Object. The screen when all variables are
selected is shown in Figure. A.2.13.

Data Selection Wizard Data Selection Wizard

oot OnblFCCa hers{2000-2006]* are
the subject

After ,
Selectio

elect Category |1‘ Cateqory T

elect Class ‘I elect Class |Emissinn 3

elect Object |c02 Tokal w Selection Example

elect Object |

Figure. A.2.12 Data Selection Screen. Figure. A.2.13 Data Selection Screen
(Selected Completed).

Step 3: Output of filtered results to a file and graphing
This procedure is identical to that shown in section A.2.1. As shown in Figure. A.2.14, it is
clear that Figure 3-17 shown on page 199 of the TAR WG III is roughly reproduced here.
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Figure. A.2.15 Figure 3.17 (Category I)

Also, analysis of the information of this database enables rough reproduction of various graphs

and tables contained the AR4 WG III.

3 The filtered results were converted to graph form for comparison with Figure 3.17 of AR4.
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1. Number of Sources and Scenarios

When the database is first started, the Welcome screen is displayed. The Welcome screen
shows the total number of data sources and scenarios that are currently stored in the database.
The database shown in the figure below currently has 320 sources and 1066 scenarios (Figure
B.1.1). The number of sources and scenarios by publication are shown in Table B.1.1.

E= Greenhouse Gas Emission Scenario Database

Greenhouse Gas Emissions Scenarios Database Version 7.0

National Institute for Environmental Studies
Center for Global Environmental Research

This database was developed for Special Report on Emissions Scenarios, IPCC.
It currently includes data of 1065 scenarios from  EEI sources.

s required

This database is open to the public and it is not for commercial use. Whenever you utilize the data
in whole or in part supplied by this database and publish journals or reports, please clearly express
an acknowledgement to the authors of the original scenarios in the database and you are required
to quote the follwinf source:

, Kainuma, M., Oka, K., and Ishii, H. (2011) Greenhouse Gases Emissions Scenarios
ontribution to the P! - rch Report, CGER-DO42-
al Institute for Environrr

Figure. B.1.1 Database Welcome Screen.

Table B.1.1 Number of Source and Scenarios Registered in Database.

Publication No. of No. qf
sources | scenarios

Sources reviewed in the IPCC Second Assessment Report (1995) 40 62
Sources published between 1992 to 1999 but not reviewed by the IPCC 113 192
SRES Scenarios (1999) 6 40
Sources reviewed in the [IPCC Third Assessment Report (2000) 36 330
Sources reviewed in the IPCC Fourth Assessment Report (2007) 45 239
Sources published between 2000 to 2006 but not reviewed by the IPCC 22 85
Scenarios named as "RCP (Representative Concentration Pathways)" which are 4 4
expected to be reviewed in the [IPCC Fifth Assessment Report (2013)
Other publications (TGICA, UNFCCC, etc.) 55 115

Total 322 1066

2. Database Files

The data stored in this database is classified in the five tables entitled “SOURCE”,
“SCENARIO”, “REGION”, “VARIABLE”, and “DATAMON”. The content of each table is
shown in Table B.2.1. The content of each sheet and the data items are shown on the following
pages. In Microsoft Access, these tables are linked by the relationship shown in Figure B.2.1.



Table B.2.1 Information Contained in Tables.
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Item Name Content
SOURCE Abbreviation indicating the data source, research agency name, predictive model name, etc.
SCENARIO | Emission scenario name
REGION Region where the scenario is applied
DATAMON | Stores numerical data

L Relationships

—_— —_—
SCENARIO DATAMOM
e LL =
Sorceld A == SowrcelD A
Scenarioll ScenariolD
Category RegionID
scenatioho Variable
scenarioType 1935
Description ™ 1990
1995
2000
e 2005
VARIABLE 2010
Hoorean 2 oo
i Y
Variable 2025
| |Description 5030
Linit | 2035
Cla.ss 2040
\?F?]e“ - 2045
3 = 2050
2055
2060
2065
e —— 0 2070 =
REGIONDEF [r— 2075
; RegionID 080
Rflg 2085 >

Rsel
Description
RegionIDiorg)

s

|

Figure. B.2.1 Database Relationship.

2.1. SOURCE table

The SOURCE table compiles the information shown in data sources.

Table B.2.2 SOURCE Table Content.

Item name Content
SourcelD Abbreviation indicating the data source. One of the main keys.
Authors Source authors
Reference Reference
Model Model name
Category Model type
Update Publication year
SourceDB Publication
Series Data classification based on IPCC Report classification
Notes Notes
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2.2. SCENARIO table

The SCENARIO table is a table showing the emissions scenario content and type. In this
database, selection is possible based on the emissions scenario type. The available emissions
scenario classifications are shown in Tables B.2.4 and B.2.5.

Table B.2.3 SCENARIO Table Content.

Item name Content
SourcelD Abbreviation indicating the data source. One of the main keys.
ScenariolD Name of the emissions scenario. One of the main keys.
Emissions scenario type. This is primarily divided into the two types below.
Category Non-intervention: Reference scenario or scenario without policy intervention
Intervention: Scenario assuming policy intervention
If scenarios based on different baselines are found within the same source, they are assigned
ScenarioNo different scenario numbers. This is set to enable easy comparison of reference scenarios and
mitigation scenarios.
ScenarioType Shows the scenario type. This is primarily set for classifying mitigation scenarios. For details,
see Table B.2.4.
Description Scenario description
ScSel Flag that. is set ON/OFF for displgy and o.utput of refcorfis ina t.argfet. scenario. This is a newly
established parameter for enabling detailed selection in each individual scenario.
ScenariolD (Org) |Name of original emissions scenario
Category AR4 Shows the relevant category classification of the scenario from sources in the AR4 (Table
B.2.5).
Table B.2.4 Stabilization Concentration Scenario Types in This Database.
No. Content No. Content
0 * 22 intervention : Others
1 nonintervention : SRES Al (A1B) 23 Uncertainly
2 nonintervention : SRES A2 24 intervention : with measures on NC3
3 nonintervention : SRES Bl 25 intervention : with additional measures
4 nonintervention : SRES B2 26 intervention : Tax
5 nonintervention : SRES A1FI (A1G) 27 intervention :2.6W/m2
6 nonintervention : SRES AIT 28 intervention :2.8W/m2
7 nonintervention : Baseline 29 intervention :2.9W/m2
8 nonintervention : Others 30 intervention :3.2W/m2
9 intervention : CO, 350ppm Stabilization 31 intervention :3.7W/m2
10 intervention : CO, 400ppm Stabilization 32 intervention :3.9W/m2
11 intervention : CO, 450ppm Stabilization 33 intervention :4.0W/m2
12 intervention : CO, 500ppm Stabilization 34 intervention :4.5W/m2
13 intervention : CO, 550ppm Stabilization 35 intervention :4.6W/m2
14 intervention : CO, 590ppm Stabilization 36 intervention :5.3W/m2
15 intervention : CO, 600ppm Stabilization 37 intervention :5.6W/m2
16 intervention : CO, 640ppm Stabilization 38 intervention :6.0W/m2
17 intervention : CO, 650ppm Stabilization 39 intervention :6.5W/m2
18 intervention : CO, 750ppm Stabilization 40 intervention :7.1W/m2
19 intervention : Temp. constraint 2°C 41 intervention :8.4W/m2
20 intervention : 1990 Stabilization 42 intervention :8.5W/m2
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‘ 21 | intervention : Other Stabilization ‘ ‘

Table B.2.5 TPCC AR4 Category Type.

Additional radiative CO, GHS concentration Temperature rise
Category - concentration (CO, equivalent) above pre-industrial

(ppm) (ppm) level (°C)
I 2.5~3.0 350~400 445~490 2.0~24
I 3.0~3.5 400~440 490~535 24~238
m 3.5~4.0 440~485 535~590 2.8~3.2
v 4.0~5.0 485~570 590~710 3.2~4.0
\Y% 5.0~6.0 570~660 710~855 4.0~4.9
VI 6.0~7.5 660~790 855~1130 4.9~6.1

2.3. REGION table

The REGIONDEF table indicates the region classifications.

Table B.2.6 REGION Table Content.

Item name Content
SourcelD Abbreviation indicating the data source. One of the main keys.
RegionID Region for target scenario of the SourcelD
Rflg Flag used for region merging and other calculation processes
Rsel F }ag that is set QN/OF F for displgy a.nd output Qf records in a target region. This
is set for enabling detailed selection in each region.
Description Notes
RegionID (Org) Name of original region

2.4. REGIONDEF table
The REGIONDETF table indicates the region classifications.

Table B.2.7 REGION Table Content.

Item name Content

RegionlD Region for target scenario of the SourcelD

Definition Range defined by RegionID
Region classification. Used for compiling data and other operations.
0 Nature
1 World

Regnum 2 Large Region (ex. OECD, FSU, ASIA)
3 Developed Countries
4 Economy in Transition Countries
5 Developing Countries

2.5. VARIABLE table

The VARIABLE table contains data items that serve as the assumptions or estimates of the
scenario. The [Class] field indicates the classification for the item, and the [Object] field
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indicates the object. The [Class] and [Object] content of data that is currently stored in the
database are shown in Tables B.2.9 and B.2.10, respectively. Table B.2.11 indicates examples
of combining [Class] and [Object] for important variables.

Table B.2.8 VARIABLE Table Content,

Item name Content

SourcelD Abbreviation indicating the data source. One of the main keys.

Variable Data item defined by the scenario. One of the main keys.

Description Description of the variable

Unit Unit of the variable

Class Variable classification. Provided for enabling better searching and filtering.

Object Variable object. Provided for enabling better searching and filtering.

Vilg Variable importance. A ranking of importance is assigned to data required for
searching and filtering. In the default state, 1 to 5 are input based on the data
consistency. This can be changed based on user preferences. Raising the
importance of data that is referenced frequently can enable more effective
searches.

1 (Data with low usage frequency)
T Low
Importance
| High
5 (Representative data or data that is referenced frequently)

Vel Flag that is set' ON/OEF for display and output pf records in target variable. This
is set for enabling detailed selection for each variable.

Variable (Org) Name of the original variable

Notes Notes

GWP GWP value used when converting to the equivalent weight of carbon dioxide

Table B.2.9 Class Field Content.
Class Content
1|Atmosphere Atmospheric-related data such as the CO, concentration
. Socioeconomic and other basic data such as the population, GDP,
2|Basic data
and so on

3|Cost Cost-related data such as the marginal costs and energy price
4|Cumulative Emission Cumulative emission data such as cumulative CO, emissions
5|Cumulative Use Cumulative use data such as the cumulative use of fossil fuels
6|Emission Emission data such as CO, emissions
7|Electricity Generation Electricity Generation
8|Final Energy Consumption Final energy consumption amount

Impact-related data such as the rise in sea levels and temperature
9|Impact .

increase

10|Index Indexed data such as carbon intensity

11|Primary Energy Supply Primary energy supply amount

12|Primary Energy Production  |Primary energy production amount

13|Trade Trade-related data
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Table B.2.10 Object Field Content.

Class Object Contents

CFC/HFC/PFC CFC/HFC/PFC concentration

Atmosphere CH, CH, concentration
CO, CO, concentration
N,O N,O concentration
AEEI Autonomous energy efficiency improvement rates
Agriculture Production related to agriculture, number of animals
Biomass Death biomass, Living biomass
Capacity Installed capacity
CO, Emission Coefficient of Gas, Coal, Oil CO,
Economic Data related to economy such as Reduction Rate of Macroeconomic Consumption
Forest Per capita Forest Products consumption
GDP GDP

Basic data GDP ppp GDP at purchasing power parities
GDP Related Data related to GDP such as GDP of agriculture
Industry Cement production, Crude steel production
Population Population
Radiation Radiative forcing
Residential and .
Commercial Data such as average area of house, Floor areas for commercial sector
Transport Passenger transport, Freight transport
Water Fresh water supply
Agriculture Livestock prices, Per capita value of food consumed
Biomass Biomass commercial average cost
Carbon Carbon price, Carbon tax, Carbon permit, Marginal CO, reduction costs
Coal Price of Coal to electric utilities, Coal average cost
Control Control costs
Economic Present discounted value

Cost Electricity Electricity investments
Energy Total energy system cost
Gas Price of Gas to electric utilities, Gas average cost
Oil Price of Oil to electric Utilities, Oil average cost
Others Other investments
Shadow price Shadow prices of Biomass commercial, Coal, Gas, Oil
Total Total investments

Cumulative Emission CO, Cumulative CO, emissions
Coal Cumulative Coal use

Cumulative Use Gas Cumulative Gas use
Oil Cumulative Oil use
6GHG 6GHG emission
BC BC emission
C2F6 C2F6 emission
C6F14 C6F14 emission

Emission
CCs CCS emission
CF4 CF4 emission
CFC/HFC/PFC CFC/HFC/PFC emission
CH4 Agriculture CH, emission in agriculture
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Class Object Contents
CH,; Commercial CH, emission in commercial
CH,4 Fossil CH, emission from fossil
CH, Fossil & Industry CH, emission from fossil & industry
CHj; Industrial Processes CH, industrial processes emission
CH, Industry CH,4 emission from industry
CH, Other CH, emission from other
CH, Residential CH, emission in residential
CH,4 Total Total CH, emission
CH, Transport CH, emission in transport
(€] CO emission
CO, Agriculture CO, emission in agriculture

CO, Commercial

CO, emission in commercial

CO, Fossil

CO, emission from fossil

CO; Fossil & Industry

CO, emission from fossil & industry

CO; Industrial Processes

CO, emission from industrial processes

CO, Industry CO; industry emission

CO, Other CO, emission from other

CO, Residential CO, emission in residential

CO, Total Total CO, emission (Fossil fuel + LULUCF + CCS)
CO, Transport CO, emission in transport

GHG GHG emission

HFC/PFC/SF6 HFC/PFC/SF6 emission

LULUCF LULUCF emission

N,O Agriculture N,O emission in agriculture

N,O Commercial

N,O emission in commercial

N,O Fossil

N,O emission from fossil

N,O Fossil & Industry

N,O emission from fossil & industry

N,O Industrial Processes

N,O emission from industrial processes

NO Industry N,O emission from industry
N,O Other N,O other emission

N,O Residential N,O emission in residential
N,O Total Total N,O emission

N,O Transport N,O emission in transport
NH; NH; emission

NMVOC NMVOC emission

NO, NO, emission

NOx NOx emission

ODS ODS emission

Organic Carbon

Organic carbon emission

SO, SO, emission

VHC VHC emission

Biomass Final energy consumption of Biomass

Coal Final energy consumption of Coal
Final energy consumption Electricity Final energy consumption of Electricity

Gas Final energy consumption of Gas

Gaseous Final energy consumption of Gaseous
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Class Object Contents
Grids Final energy consumption of Grids
Hydrogen Final energy consumption of Hydrogen
Industry Final energy consumption in Industry
Liquid Final energy consumption of Liquid
Non-commercial Final energy consumption in Non-commercial
Oil Final energy consumption of Oil
Others Final energy consumption of Others
Residential and . o . . .
Commercial Final energy consumption in residential and commercial
Solar Final energy consumption of Solar
Solid Final energy consumption of Solid
Total Total final energy consumption
Transport Final energy consumption in transport
Electricity Genaration Electricity Electricity genaration
Economic Climate change costs
Others Other impact such as Area lost to sea rise
Impact
Sea level Sea level rise
Temperature Temperature increase
Carbon Intensity Carbon intensity of 1990=100
Index CO, CO, emission of 1990=100
Energy Intensity Energy intensity of 1990=100
GDP GDP of 1990=100
Biomass Primary energy production of Biomass
Coal Primary energy production of Coal
Gas Primary energy production of Gas
Hydropower Primary energy production of Hydropower
Indigenous Primary energy production of Indigenous
Liquid Primary energy production of Liquid
Primary energy production Nuclear Primary energy production of Nuclear
Oil Primary energy production of Oil
Others Primary energy production of Others
Renewables Primary energy production of Renewables
Solar Primary energy production of Solar
Solid Primary energy production of Solid
Total Total primary energy production
All-Fossil Primary energy supply of All-Fossil
Biomass Primary energy supply of Biomass
Biomass Modern Primary energy supply of Biomass Modern
Biomass Traditional Primary energy supply of Biomass Traditional
Coal Primary energy supply of Coal
Electricity Primary energy supply of Electricity
Primary energy supply
Gas Primary energy supply of Gas
Hydrogen Primary energy supply of Hydrogen
Hydropower Primary energy supply of Hydropower
Liquid Primary energy supply of Liquid
Non-Fossil Primary energy supply of Non-Fossil
Nuclear Primary energy supply of Nuclear
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Class Object Contents

Oil Primary energy supply of Oil
Other Res Primary energy supply of Other Renewable Energy
Others Primary energy supply of Others
Solar Primary energy supply of Solar
Synthetic fuel Primary energy supply of Synthetic fuel
Total Total primary energy supply
Total Res Primary energy supply of Total Renewable Energy
Wind Primary energy supply of Wind
Wind&Solar Primary energy supply of Wind&Solar
Wind,&Solar,&Geoth. Primary energy supply of Wind, Solar & Geoth.
Agriculture Crop trade (t)
Biomass Biomass trade
Carbon Carbon permits sold or purchased (Mt)
Coal Coal export or Import
Electricity Electricity export or import
Gas Gas export or import
Hydrogen Hydrogen export or import

Trade Hydropower Hydropower net trade
Liquid Methanol export or import
Nuclear Nuclear energy net trade
Oil Oil export or import
Others Other net trade
Renewables Other renewables net trade
Solar Solar energy net trade
Total Total export or import
Synthetic Fuels Synthetic fuels trade

Table B.2.11 Examples of [Class] and [Object] Combinations for Important Variables.

Variable Class Object
Total CO, emissions Emission CO, Total
Fossil fuel-related CO, Emission CO, Fossil
Industrial-related CO, Emission CO, Industrial
Fossil fuel + Industry-related CO, Emission CO, Fossil & Industry
CCS-related CO, Emission CCS
LULUCF-related CO, Emission LULUCF
Total CH, emissions Emission CH, Total
Total N,O emissions Emission N,O Total
GDP Basic data GDP
Population Basic data Population
Total primary energy supply amount Primary Energy Supply Total
Final total energy consumption Final Energy consumption Total
Carbon tax Cost Carbon
Temperature rise Impact Temperature
Sea level rise Impact Sea Level Rise
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2.6. DATAMON table

The DATAMON table contains actual records. It is associated with other tables using the
four main keys of [SourcelD], [ScenariolD], [RegionID], and [Variable].

Table B.2.12 DATAMOM Table Content.

Class Content
SourcelD Abbreviation indicating the data source. One of the main keys.
ScenariolD Name of the emissions scenario. One of the main keys.
RegionlD Region of target scenario. One of the main keys.
Variable Data item defined by the scenario. One of the main keys.
1985 1990 value of the variables for SourcelD, ScenariolD, and RegionID
| The values for each 5-year interval to 2100 are provided here.
2100
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AR4
CAGR
CCS
CFC
CH,4
GDP
GHG
GWP
HCFC
HFC
IAM
IEA
ITASA
IPCC
LULUCF
N,O
PFC
RCP
SAR
SFs
SRES
TAR
TGICA
UNFCCC
WG III

Acronyms and Abbreviations

Fourth Assessment Report (IPCC)
Compound Annual Growth Rates

CO, Capture and Storage
Chlorofluorocarbon

Merthane

Gross Domestic Product

Greenhouse Gas

Global Warming Potentials
Hydrochlorofluorocarbon
Hydrofluorocarbon

Integrated Assessment Models

International Energy Agency

International Institute for Applied System Analysis
Intergovernmental Panel on Climate Change
Land-Use, Land-Use Change and Forestry
Nitrous oxide

Perfluorocarbon

Representative Concentration Pathways
Second Assessment Report (IPCC)

Sulfur hexafluoride

Special Report on Emissions Scenarios (IPCC)

Third Assessment Report (IPCC)

CGER-D042-2011, CGER/NIES

Task Group on data and scenario support for Impact and Climate Analysis (IPCC)

United Nation Framework Convention on Climate Change

Working Group III (IPCC)
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