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XIANGTAN GREENHOUSE GAS EMISSIONS SCENARIOS AND PROGRAM IMPACTS 

ANALYSIS 

A. Executive Summary 

1. To assess the greenhouse gas (GHG) reduction impacts of the Xiangtan low-carbon 
transformation sector development program (XSDP), results of Integrated Assessment Models 
(IAMs) presented by the Intergovernmental Panel on Climate Change (IPCC) for the global worst 
case (Representative Concentration Pathway [RCP] 8.5) and the global best case (RCP 2.6) 
emission scenarios were used to bracket potential future emissions for Xiangtan and to provide a 
context for the impacts of Asian Development Bank (ADB)-funded interventions.1 IAM results for 
the grid cell containing Xiangtan were scaled to the Xiangtan city level and harmonized to one 
another. IAM results are available for industrial, energy, and transport sectors and all relevant 
Xiangtan emissions were lumped into those categories for comparison. Worst case and best-case 
emission trajectories for the period 2020 to 2045 from these IAMs bracketed potential emissions 
in Xiangtan. RCP 2.6 represents an optimistic pathway that provides a reasonable chance of 
keeping global temperature rise to no more than 2°C above pre-industrial temperatures. Results 
of IAMs for Xiangtan show that Xiangtan’s ambitious target of carbon peaking by 2028 would be 
unrealistic, as Xiangtan’s carbon peaking year could be in 2032 under the most optimistic 
scenarios (RCP 2.6). 
 
2. Impacts of project and policy actions on GHG emission reductions are summarized as 
follows. In the first year after project completion, low-carbon, resilient, inclusive infrastructure and 
information and knowledge platforms would result in over 337 ktCO2e of GHG emission reduction. 
Combined project and policy actions are expected to reduce emissions more than 770 ktCO2e in 
2026. The total amount of GHG reduction over the project lifetime up to 2045 would be over 7 
MtCO2e with an annual average of 378 ktCO2e. During the program lifetime up to 2045, a total 
GHG reduction would be over 48 MtCO2e with annual average of 2.4 MtCO2e. The cumulative 
abatement gap between the best case and worst case for Xiangtan exceeds 167 MtCO2e, ranging 
from a 1.6 MtCO2e annual abatement gap in 2026 to a 16.6 MtCO2e gap in 2045. The best-case 
scenario from the IAMs shows that Xiangtan carbon peaking could be possible in 2032 under the 
assumption that Xiangtan implements all possible low-carbon measures, policies and 
technologies in all sectors. In terms of the XSDP’s impacts, the results show that the project 
component alone could result in only a 5% contribution to the necessary abatement, ranging from 
2% to 21% annual contribution to necessary yearly abatement. The combined project and PBL, 
on the other hand, could lead to a 29% contribution to the cumulative abatement need, ranging 
from 19% to 49% annual contribution to necessary abatement per year. 

 
B. Developing the Xiangtan GHG Emissions Scenarios  

3. In the absence of the official GHG inventory and reliable projections on the GHG emissions 
in Xiangtan, an expert was engaged to develop defensible GHG scenarios to project Xiangtan’s 
business-as-usual and best possible GHG reduction projections in Xiangtan.2  
 
4. Global GHG Models. Anthropogenic GHG emissions are mainly driven by population 
size, economic activity, lifestyle, energy use, land use patterns, technology and climate policy. 
The IPCC working group developed the ‘Representative Concentration Pathways (RCPs)’, 

 
1 IPCC. 2014. Fifth Assessment Report by Working Group I. Available at: https://www.ipcc.ch/assessment-report/ar5/ 
2 Rachael Jonassen(Ph.D. The Pennsylvania State University, PMP) is Professor at Sustainable Urban Planning 
 Program, who directs the Greenhouse Gas Management Online Certificate Program in the Environmental and Energy 
 Management Institute at George Washington University. 

http://www.adb.org/Documents/RRPs/?id=52230-001-3
http://www.adb.org/Documents/RRPs/?id=52230-001-3
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describing different They developed four pathways, spanning a broad range of forcing in 2100 
(2.6, 4.5, 6.0, and 8.5 watts per meter squared). The RCPs are used for making projections based 
on these factors, describe four different 21st century pathways of GHG emissions and 
atmospheric concentrations, air pollutant emissions and land use. The RCP is expressed in the 
greenhouse gases and other radiative forcing that might occur in the future.3  The RCPs include 
a stringent mitigation scenario (RCP2.6), two intermediate scenarios (RCP4.5 and RCP6.0) and 
one scenario with very high GHG emissions (RCP8.5). Scenarios without additional efforts to 
constrain emissions (’baseline scenarios’) lead to pathways ranging between RCP6.0 and 
RCP8.5.). RCP2.6 is representative of a scenario that aims to keep global warming likely below 
2°C above pre-industrial temperatures. 

Figure 1: RCP scenarios 

 

Source: IPCC.  2014. Fifth Assessment Report.  

5. After the IPCC first assessment report, so-called ‘Shared Socioeconomic Pathways 
(SSPs)’ were developed, modelling how socioeconomic factors including population, economic 
growth, education, urbanization, the rate of technological development, drivers of demand such 
as lifestyles may change over the next century. The SSPs are based on five narratives describing 
broad socioeconomic trends that could shape future society: (i) SSP1: Sustainability – Taking the 
Green Road (Low challenges to mitigation and adaptation); (ii) SSP2: Middle of the Road (Medium 
challenges to mitigation and adaptation); (iii) SSP3: Regional Rivalry – A Rocky Road (High 
challenges to mitigation and adaptation); (iv) SSP4: Inequality – A Road Divided (Low challenges 
to mitigation, high challenges to adaptation); (v) SSP5: Fossil-fueled Development – Taking the 
Highway (High challenges to mitigation, low challenges to adaptation). The SSPs are part of a 
new framework that the climate change research community has adopted to facilitate the 
integrated analysis of future climate impacts, vulnerabilities, adaptation, and mitigation. The 
framework is built around a matrix that combines climate forcing on one axis (as represented by 

 
3 Radiative forcing is a measure of the influence a factor has in altering the balance of incoming and outgoing energy 
 in the Earth-atmosphere system and is an index of the importance of the factor as a potential climate change 
 mechanism. In this report radiative forcing values are for changes relative to preindustrial conditions defined at 1750 
 and are expressed in Watts per square meter (W/m2) 
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the RCPs) and socio-economic conditions on the other. Together, these two axes describe 
situations in which mitigation, adaptation and residual climate damage can be evaluated. 
 
6. Integrated assessment models (IAMs), which are computer models, can translate the 
socioeconomic conditions of the SSPs into estimates of future energy use characteristics and 
GHG emissions. Six IAMs are: AIM-CGE, GCAM, IMAGE, MESSAGE-GLOBIOM, REMIND-
Magpie, and WITCH-GLOBIOM.4 The socio-economic information of the SSPs has been used as 
input for the development of the IAM scenarios. The IAM data set includes both reference 
(baseline) and mitigation scenarios.  
 
7. Methodology. To develop BAU scenario, the RCP 8.5 scenario, which describes an 
evolution of the global economy along a pathway of emissions that leads to GHG concentrations 
at the year 2100 corresponding to a Radiative Forcing (RF) of 8.5 Watts per square meter (W/m2), 
was chosen considering the economic, social, and environmental conditions as well GHG 
emission trends. Note that the RCP 8.5 scenario was developed by The RCP 8.5 is developed by 
the ‘Model for Energy Supply Strategy Alternative and their General Environmental Impact 
(MESSAGE)’ modeling team of the IPCC working group 1.5 Solutions of MESSAGE for RCP 8.5 
are available for a global network of grid cells at a spacing of 30 arc minutes.6 For best-case 
scenario development, the RCP 2.6,  is selected, as it is the only one among RCPs that can 
possibly show an early peaking of GHG emissions followed by a rapid decline. Note that the RCP 
2.6 was developed by the ‘Integrated Model to Assess the Global Environment (IMAGE)’ modeling 
team of the Netherlands Environmental Assessment Agency.7 Solutions of IMAGE for RCP 2.6 
are also available for a global network of grid cells at a spacing of 30 arc minutes. As the grid 
cells (Figure 2) used for Xiangtan do not include Changsha, Zhuzhou, and other cities, it is 
reasonable to believe that the results primarily represent emissions due to activities in Xiangtan. 
These grid cells data can be previewed at the Royal Netherlands Meteorological Institute (KNMI) 
Viewer site.8  

 
4 K. Riahi et al. The Shared Socioeconomic Pathways and their energy, land use, and greenhouse gas emissions 
 implications: An overview. Global Environmental Change Volume 42, January 2017, Pages 153-168 
5 The MESSAGE a linear programming energy engineering model including all GHG-emitting sectors, including 
 energy, industrial processes as well as agriculture and forestry with global coverage. It is designed to formulate and 
 evaluate alternative energy supply strategies consonant with the user-defined constraints such as limits on new 
 investment, fuel availability and trade, environmental regulations and policies, and diffusion rates of new 
 technologies. Environmental aspects can be analyzed by accounting, which helps to evaluate the impact of 
 environmental regulations on energy system development. 
6 Arc minute is a unit of angular measurement equal to 1/60 of one degree. Since one degree is 1/360 of a turn (or 
 complete rotation), one minute of arc is 1/21600 of a turn.  
7 IMAGE is an ecological-environmental model framework that simulates the environmental consequences of human 
 activities worldwide. It represents interactions between society, the biosphere and the climate system to assess 
 sustainability issues such as climate change, biodiversity and human well-being. The objective of the IMAGE model 
 is to explore the long-term dynamics and impacts of global changes that result from interacting socio-economic and 
 environmental factors. 
8 Available at: https://data.knmi.nl/wms-preview/viewer  

https://data.knmi.nl/wms-preview/viewer
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Figure 2: Grid cell used for Xiangtan GHG Scenarios 

 
Source: The Royal Netherlands Meteorological Institute (KNMI) data center.   
 

8. Tables below provides description of step by step procedures to develop the BAU and the 
best-case scenarios.  

Table 1: Description on the Xiangtan BAU Scenario Development 
 Description of Steps for the Xiangtan BAU Projections 

1 Download MESSAGE projections 
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2 Record the observed emissions 

 
3 Set the years for which projections are desired: 2020-2045 

4 MESSAGE projections 
Mean and Standard Deviation of MESSAGE projections 
Standardize values of years for better precision estimates of regression coefficients; and 
Standardize values of MESSAGE projections 

 

5 

6 

7 

8 Fit 6th order polynomial  
Extract coefficients of equation to 16 significant figures 
Use equation to solve annual values of scaled MESSAGE projections 
Rescale solutions using same mean and standard deviation used for scaling 
Compare to known MESSAGE values to check calculation results 
Solve MESSAGE values for same years as observations 

9 

10 

11 

12 

13 
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14 Plug the observed emissions 
Fit linear polynomial to scale MESSAGE values to observations 
Extract coefficients of equation to 16 significant figures 
Use equation to solve annual values of rescaled MESSAGE projections, as the MESSAGE projections are not 
for a specific location but for a grid cell. Rescaling allows direct comparison to Xiangtan values; and  
Compare to known observed values to check calculation results 

 

15 

16 

17 

18 

19 Plot resulting rescaled MESSAGE projections for the years for ADB program lifetime 

20 Plot all three projections (ENE, IND, TRA) on one diagram 

 
Source: R. Jonassen. 2020. MESSAGE Xiangtan CH4 8.5 data 
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Table 2: Description on the Procedure for the Xiangtan Best-Case GHG Scenario 
 Description of Steps for the Xiangtan BAU Projections 

1 Download IMAGE RCP 2.6 CO2 projections from the grid cell containing Xiangtan 

 
2 Record the observed emissions (same as Table 1) 

3 Set the years for which projections are desired: 2020-2045 

4 Plug IMAGE projections number in relevant year;  
Check Mean and Standard Deviation of IMAGE projections;  
Standardize values of years for better precision estimates of regression coefficients; and  
Standardize values of IMAGE projections 

 
(Extracted from transport emissions calculation sheet) 

5 

6 

7 
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8 Fit 6th order polynomial to columns F and G 
Extract coefficients of equation to 16 significant figures 
Use equation to solve annual values of scaled IMAGE projections 
Rescale solutions using same mean and standard deviation used for scaling 
Compare to known IMAGE values to check calculation results 
Check IMAGE values for same years as observations 
Check the observed emissions 
Fit linear polynomial to scale IMAGE values to observations 
Extract coefficients of equation to 16 significant figures 
Use equation to solve annual values of rescaled IMAGE projections 
Compare to known observed values to check calculation results 

 
(extracted from transport emissions calculation sheet) 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 Plot resulting rescaled IMAGE projections for the years of interest to ADB 

 20 Plot all three projections (ENE, IND, TRA) on one diagram 
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Source: R. Jonassen. 2020. IMAGE Xiangtan RCP 2.6 data 

9. Xiangtan BAU (Worst-case) and the Best-Case GHG Scenarios. After rescaling the 
global models for Xiangtan, the harmonization process was carried out to make consistency in 
GHG emissions values between the RCP 8.5 and the RCP 2.6. After discovering some odd 
projections of industrial GHG scenarios under RCP 8.5 and RCP 2.6., the decision was made to 
readjust the sector-based projections to determine the BAU under the assumption that it would 
be the worst-case scenario, and the best-case scenario for Xiangtan.  

Table 3: Harmonized IMAGE RCP 2.6 and MESSAGE RCP 8.5 Results Versus the Final 
Xiangtan Best and Worst-Case Scenarios (unit: KTCO2e) 

 
Source: R. Jonassen. 2020.XSDP GHG Emissions Summary Model. 
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C. GHG Reduction Impact Analysis 

1. GHG Emission Reduction by the Project 

10. The project contains several multi-sector transformational solutions in the mobility, 
building, and energy infrastructure and also information and knowledge platforms that would 
complement the physical infrastructure and create synergy effects, including impacts on the GHG 
emissions reduction. Table below summarizes the assumptions used for the GHG reduction 
calculation of each component. As for the mobility system, the project intervention is reinforced 
by the PBL, it is not feasible to split the GHG reduction impacts. Also, assessing the impacts on 
mobility transformations is rather complex, a separate model was developed. GHG emission 
factor is calculated based on the Central Grid System. The Central China Grid run by the State 
Grid covers six provinces, including Hunan, Hubei, Henan, Jiangxi, Sichuan, and Chongqing 
provinces. The energy sources of the Central China Grid are composed of 55% coal, 42% hydro, 
3% wind and solar energy. CO2 emission factor of 462 g/kWh is calculated reflecting the energy 
composition (Table 5). Note that GHG reduction is automatically calculated through the EDGE 
certification, which uses CO2 emission factor of 494 g/kWh.   

Table 4: Assumptions and baseline scenarios of energy and GHG emission reduction 

projection.  

Output Assumptions Baseline Scenario 

Output 1: Low-Carbon and Resilient Transportation Infrastructure Demonstrated 

Mobility transformation, clean 
vehicles and e-charging facilities 

City-wide bus priority system, integrated 
with pedestrian and cyclist’s safety and 
accessibility improvements, will lead to 
mode shift from cars to public and non-
motorized transport modes. A separate 
transport model was developed and a 
40% of reduced GHG emissions will be 
allocated under the project, while 60% 
under the PBL impacts. 

Business-as-usual 

EDGE-certified Xiangtan First 
Traditional Chinese Medicine 
Hospital 

Total building floor area and number of 
beds are the same with baseline scenario 

Original design of 
the hospital 

EDGE-certified Asia Pacific 
Low-Carbon Development 
Training Center 

Total building floor area is the same with 
baseline scenario 

Business-as-usual 
scenario* 

Low-carbon communities 
improvement 

Activities relevant to energy efficiency 
and cleaner energy supply were counted, 
including building insulation, LED lighting, 
and improved access for natural gas  

Business-as-usual 
scenario 

Output 2: Information and Knowledge Platforms for Informed Decision Making and Behavior 
Changes 

City-Wide ICT Platform -- -- 

ITS reprogramming for mobility 
transformation 

- Support mode shift from cars to public 
and NMT.  

- ITS induced fuel efficiency 
improvement: 10% 

Business-as-usual 
scenario  

BEMS- 200 public buildings 

- Average floor area of a public building: 
4500 m2; 

- Equivalent Hour of full capacity for 
heating / cooling per year: 1321h / 
1373h; 

Business-as-usual 
scenario 
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- heating / cooling load indicator: 60 / 80 
w/m2; 

- coefficient of performance for air-
conditioner: 2.7 

- BEMS induced Energy efficiency 
improvement: 20% 

CEMS at Jiuhua  Industrial Zone 

-  Number of Companies in 2020: 1333; 
-  Installed capacity to meet energy 

demand in 2020: 309 MW; 
-  Energy demand in 2021: 1,419,837 

MWh/a; 
-  Installed capacity to meet energy 

demand in 2025: 561 MW; 
-  Energy demand in 2025: 2,577,763 

MWh/a; 
-  CEMS induced Energy Saving: 20% 

Business-as-usual 
scenario  
 

Source: Emission Projection and Reduction Calculations, Xiangtan Low-Carbon Transformation Sector Development 

Program. ADB, 2020. 

Table 5: Central China Grid Analysis and GHG emission factor calculation 

 

 

 

 
 

Source: ADB TRTA energy expert. 
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11. Table below shows the detailed calculation of project components that are relevant to the 
GHG reduction impacts.   

 
Table 6: GHG reduction calculation of the relevant project components 

Output 1: Low-Carbon and Resilient Infrastructure Transformation Demonstrated. 
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Output 2: Information and Knowledge Platforms for Informed Decision-Making and 
Behavioral Change Enabled. 
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2. Xiangtan Transport Model and GHG Emissions 

12. The transport model is developed to assess GHG emissions reduction induced by the 
project intervention and transport related policy actions. Due to the nature of the PBL on low-
carbon mobility, reinforcing and complementing the project, it is not feasible to segregate the 
impacts. Thus, 40% of combined results are allocated to the project impacts and 60% allocated 
to the PBL impacts. The ITS reprogramming to complement the low-carbon mobility was 
estimated at a 10% efficiency improvement in terms of traffic flows, reduction of accidents, 
mobility service improvement, and others.  
 
13. The XLCTSDT Transport GHG Calculation Model is an excel-based model. The model is 
organized with navigation tabs. It shows detailed assumptions, logical flow to explain 
interconnectivity of different measures, description of interventions and their effects, detailed 
calculations, and summary calculation. Here, the following shows the structure of the model, 
assumptions, and summary of GHG reduction results. 
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Structure of the XSDP Transport Emissions Calculation Model 
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Assumptions 
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20 
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Transport Model Results 
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3. GHG Emission Reduction Induced by the PLB 

14. The PBL contains ranges of policy actions that reinforce and complement the project 
intervention on one hand. Some of policy actions aim to encourage and attract private sector to 
do low-carbon energy and green building business.  
 
15. XSDP District Heating GHG Calculation. As indicated in the Xiangtan low-carbon 
development challenges, Xiangtan has great potentials to utilize industrial waste heat for district 
heating system development, replacing household-level electric heating devices. Assessment 
results show that waste heat from the Xiangtan steel plant along has over 2,530-megawatt (MW) 
energy that can provide heat to 51 million square meter (m2) of floor area with full coverage of the 
base and peak load demands. Yet, the financial viability for long distant heating pipes construction 
needs to be considered for assessing feasible district heating development and its impacts on 
GHG reduction. The XSDP District Heating GHG Calculation Model is separately developed, 
including key assumptions, detailed calculations and the summary of results. Here, overview of 
the model and key assumptions, and the results are presented.   
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Table 7: The XSDP District Heating GHG Calculation Model 

Structure of the Model  

 
Key Assumptions 
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Summary of GHG reduction Impacts from waste heat recovery for district heating 
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16. XSDP Green Building GHG Calculation. While the project demonstrates two green 
buildings: (i) new construction of IFC-EDGE certified hospital building and (ii) the government 
building retrofit, which will be used as the Asian Pacific Low-Carbon Training Center, policy 
actions under the PBL describe active promotion of green buildings construction and retrofit. The 
XSDP Green Buildings GHG Calculation Model is separately developed, including key 
assumptions, detailed calculations and the summary of results. Here, overview of the model and 
key assumptions, and the results are presented.   

 

Table 8: The XSDP Green Buildings GHG Calculation Model 

Structure of the Model 
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Equations 

 

Assumptions 

• Building quantity assumes no future change in ratios of residential to commercial/public buildings, numbers of residents per household, number of 
household units per residential building, and a constant population growth rate into the future. 

• Starting the adoption of green buildings near 0% of evidence of new construction on lists (only one building found) within the databases of existing 
certifications (LEED, EDGE, 3 Star) 
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• The national goal of 50% of new buildings certified as "green" in 2020 is presented for context and it is not plausible that the goal will be exceeded. We 
assume there will be a new national goal in the upcoming 14th 5-year plan the projection here is just following a logistic growth model that includes 
data on known points 2% in 2011 and 50% in 2020. 

• Energy and emissions savings only account for electricity consumption and do not account for energy or emissions associated with household natural 
gas or other fuel use. 

• We assume a constant emissions factor for electricity and for materials 

• There is a huge range of housing types. Starting in 2000, 80% of all residential buildings fell under this description. 4-8 units per floor in various heights 
up to 34 floors. The are usually built in communities with a mix a mid and hi rise buildings, so assuming an equal mix of buildings (mad and Hi rise) we 
will assume 6 units per floor and as mid-rise have between 4 and 12 stories we will assume an average floor count to be 20 (to account for a few low 
rise building a well). Which means an average of 120 units per building 

• Average annual energy savings for commercial and public buildings assume energy savings per unit floor area for both new and retrofitted public and 
commercial buildings will mirror annual energy savings calculated for the project-based component, retrofitting 200 buildings for low-carbon 
demonstration (see EDGE Certified Building Retrofit tab). Average annual energy savings for residential buildings assume energy savings per unit floor 
area for both new and retrofitted residential buildings will mirror annual energy savings calculated for the project-based component, EDGE Certified 
Hospital dormitory building (see EDGE Certified Hospital tab).  

• Average reductions in embodied emissions of building materials for new commercial/ public buildings are assumed to mirror average percentage 
reductions in embodied emissions achieved or anticipated for EDGE Certified warehouse, office, retail, and education buildings in China in the EDGE 
project database as of April 2020. Average reductions in embodied emissions per unit floor area are calculated as this percentage multiplied by the 
average embodied energy of public and commercial buildings reported by Azari and Abbasabadi (2018). Average reductions in embodied emissions of 
building materials for new residential buildings are assumed to mirror average percentage reductions in embodied emissions achieved or anticipated for 
EDGE Certified homes and hotels in China in the EDGE project database as of April 2020. Average reductions in embodied emissions per unit floor area 
are calculated as this percentage multiplied by the average embodied energy of residential buildings reported by Azari and Abbasabadi (2018). Average 
reductions in embodied emissions of building materials for retrofitted commercial/ public buildings are assumed to mirror embodied emissions reductions 
per unit floor area calculated for the project-based component, retrofitting 200 buildings for low-carbon demonstration (see EDGE Certified Building 
Retrofit tab). Average reductions in embodied emissions of building materials for retrofitted residential buildings are assumed to mirror embodied 
emissions reductions per unit floor area calculated for the project-based component, EDGE Certified Hospital dormitory building (see EDGE Certified 
Hospital tab). The emissions factor for electricity in China is applied to these embodied energy reduction estimates, but this emissions factor can be 
updated based on emissions factors for building materials used in the EDGE software.  

• Each year after 2019, a certain number of existing buildings reach the end of their expected lifetime and become prime candidates for retrofit. The 
number of eligible buildings is based on historic building rates 1989-2019 and average expected lifetime of buildings (Building Projections tab). Of these 
buildings, a certain percentage each year will be retrofitted based on a logistic growth model for adoption of green building practices and standards. All 
other existing buildings are assumed to undergo any modifications or upgrades necessary to continue operating at the same energy efficiency level. 

• Buildings built before 1989 are not considered for BEMS retrofit, due to uncertainties in the quality of older building stock and any impediments to 
sustainability upgrades that may exist. See Paradis (2016) for examples and further discussion of potential barriers to sustainability upgrades in older 
buildings. 

• Total annual emissions reductions (Summary tab) are calculated as the sum of emissions reductions achieved by the project-based components and 
policy-based components 
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Summary of PBL Green Buildings GHG Calculation Results 
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17. XSDP Industrial Energy Efficiency GHG Calculation. As indicated in the Xiangtan GHG 
profile, emissions from industries occupied more than 50% of total Xiangtan emissions. While the 
project introduce a community-based multi-energy and utility management system at Jiuhua 
Industrial Zone to demonstrate the impacts of the CMEUMS in energy and resource efficiency 
improvement, the policy actions under the PBL introduces the autonomy of industrial zones in 
developing effective measures such as CMEUMS. This policy action specifies a mandatory 
connection of companies within the zones to the available CMEUMS. The PBL impacts from 
CMEUMS deployment is assessed and presented below. The assumption, which is a 20% of 
energy efficiency improvement, is used and the gradual increase in the CMEMMS coverage 
applied as below. Table below shows the summary of calculation.  

 
Table 9: CMEUMS impacts on the Industrial GHG Emissions (unit: kTCO2e) 

 

 
4. Total GHG Emission Reduction Induced by the Program 

18. XSDP GHG Calculation Summary. The combined project and program induced GHG 
reduction impacts across sectoral inventions are compiled in a separate excel file. The structure, 
demographic input data, BAU (worst-case) and the best-case scenarios, compiled GHG reduction 
impacts from various interventions and policy actions, comparison of project, PBL, and the 
program impacts against the BAU and the best-case scenarios are presented here. The excel 
summary file is also provided.  
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Table 10: The XSDP GHG Emissions Scenarios and the Program Impacts Summary 

Structure of the Summary Excel File 
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Demographic Data Projections 
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Compiled GHG Emissions Reductions from Each Components under the Project and the PBL 
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Analysis Summary: The Xiangtan BAU, Best-Case, Project Impacts, Policy Impacts, and the Program Impacts Scenarios 
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D. Abate Gaps and the Program Contribution 

19. Impacts of project and policy actions on GHG emission reductions are analyzed against 
the BAU and the best-case scenario. The best-case scenario developed using the IMAGE-IAM, 
then, rescaling and harmonizing it for Xiangtan. As seen in the analysis, even with the best-case 
scenarios, the Xiangtan’s carbon peaking could be possible in 2032. Note that the best-case 
scenario assumes that Xiangtan implements all possible low-carbon measures, policies and 
technologies in all sectors.  
 
20. The abatement gap between the BAU and the best-case is also estimated. The cumulative 
abatement gap between 2020-2045 (the program lifetime) is calculated as 167 MtCO2e. An 
annual abatement gap would range between 140 ktCO2e and 16.6 MtCO2e. In terms of the 
XSDP’s impacts, the results show that the project component alone could result in only a 5% 
contribution to the necessary abatement, ranging from 2% to 21% annual contribution to 
necessary yearly abatement. The combined project and PBL, on the other hand, could lead to a 
29% contribution to the cumulative abatement need, ranging from 19% to 49% annual contribution 
to necessary abatement per year. 

Table 11: Abatement Gaps and the XSDP Contributions (unit: ktCO2e)

 


