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l. Introduction of Shenzhen Bus Group Co., Ltd

Since the first operation of a bus from Qiaoshe in Shenzhen Town, Bao’an County to Dongmen Bus Station in
1975, Shenzhen’s public transportation has developed over 40 years and has formed a public transportation system
with Shenzhen characteristics. Shenzhen has 3 public transportation companies, namely,Shenzhen Bus Group
Co., Ltd (hereinafter referred to as “Bus Group”), Shenzhen Eastern Public Bus Co., Ltd (hereinafter referred to
as “Eastern Bus Company”) and Shenzhen Western Public Bus Co., Ltd(hereinafter referred to as “Western Bus
Company”), where the Bus Group ranks first in the scale with 5,252 vehicles, sharing 39% of the totality and
covering 10 vehicle types such as diesel air-conditioned bus, diesel air-conditioned middle bus, diesel and electric

double-decked bus etc.

The Bus Group is a Sino-foreign joint stock company, an enterprise wholly engaged in operating public buses
authorized by Shenzhen Municipal Government and also the largest bus operating enterprise in Shenzhen. The
company has 9 wholly owned and holding companies and 7 shared stock and cooperative companies. Till the
end of 2013, subsidiaries of The Bus Group include: Public Bus Branch Company, Longgang Public Bus Branch
Company, Bao’an Public Bus Branch Company, Shenzhan Branch Company and Sub-line Branch Company. The

group has over 300 routes in total.
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Diagram 1.1 Organizational Chart of the Bus Group

From the perspective of specific operation pattern, since the subsidiaries of the Group have similar organizational
forms, Public Bus Branch Company (hereinafter referred as “PBBC”) is taken as an example to explain

quantification methods for Greenhouse gases (GHG)emissions from public transportation companies.
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Il Investigation into PBBC of the Bus Group

Site investigation into PBBC is necessary for us to deeply learn about the organizational structure, operation
status, vehicle information, energy consumption and carbon emissions etc of the branch company of the
Bus Group, to determine the major emissions sources, to analyze features of direct and indirect emissions, to
reasonably demarcate the branch company’s organizational and operational boundaries, to put up with methods

for emission sources identification and activity data collection.
Investigation content is as follows:
1. Basic organizational condition of the PBBC

The PBBC has 5 apartments, 5 canteens, 5 vehicleworkshops, 19 fleets, 1 storehouse and 1 fuel department. Please

refer to Diagram 1.2 for the organizational chart.

Diagram 2.1 Organizational Chart for the PBBC

The management structure of the PBBC is relatively simple. Since its canteens and apartments are both controlled
by the company, its organizational boundary is easy to determine. However, it is found during the investigation
that although the fuel storehouse is controlled by the PBBC, the operational range of the fuel storehouse and
fuel trucks covers several subsidiaries of the BusGroup, thus it is needed to clarify the determination method
for organizational boundary. Through research, it is decided to adopt mastery method for the PBBC. Since fuel
storehouse is financially and operationally controlled by the PBBC, carbon emissions from the fuel storehouse

belong to the PBBC.
2. Energy Consumption in the PBBC

It is learned from the investigation that energy consumed by the PBBC mainly includes purchased electricity,
diesel, gasoline, natural gas etc., and energy consumption and management are mainly categorized into three
competent departments: the Office charges statistics of energy consumption within logistics system, which

specifically includes energy consumed by material transport vehicles and other internal vehicles, canteens and
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apartments; the Maintenance Department charges energy consumption within maintenance system, which
specifically includes fuels consumed by workshops, storehouses, vehicle washing rooms and fork trucks; the

Operating Department charges energy consumption by the fleets.

3. Carbon Emission Status of the PBBC

Carbon Emissions from the PBBC can be categorized into direct and indirect emissions, where direct emissions
include emissions from combustion of diesel, gasoline and natural gas by vehicle and consumption of natural
gas and other fuels by cooking utensils in canteens. The company has complete and detailed records of energy
consumption by buses, input and output of acetylene from the maintenance workshops (please refer to Diagram
2.2); indirect emissions are mainly emissions from electricity consumption by buildings and new energy vehicles
where data of electricity consumed by buildings can be collected by electric meters while that used by new energy

vehicles can be certified by third-party power companies.

Diagram 2.2 EAM Management of the PBBC of the Bus Group

During investigation into the PBBC, it is found that staff from the PBBC is not well informed about carbon
inventory. Lest emission sources are omitted during carbon emissions liquidation, the research has interrogated
and examined emission sources one by one in accordance with the organizational structure and departmental
category of the bus company. According to different competent departments, the operational boundary of the
subsidiary bus company can be divided into three plates: logistics system, maintenance system and operating
vehicle system, where the Office charges data reporting and submission as well as preservation of original data of
the logistics system, the maintenance system is charged by workshops and Maintenance Department, the operating
vehicles are charged by the company’s Operating Department. Please refer to Sheet 2.1-2.3 for statistics of energy

consumption within the system boundary.
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Sheet 2.3 Statistics Sheet for Energy Consumption by Operating Vehicles in 2012

Ve:i‘;’l‘:;e;t"zhe Number of Statistics
Vehicle Type . Vehicles at the Energy Type Amount of Note
Beginning of a
End of a Year Energy
Year
Purely Electric 26 26 Electricity 1622524.35 KWh | Purchased
Electricity 127941.15 KWh Purchased
Mixed Power 359 359
Diesel 8745860.39 Liter | 32808876.66 liters in
stock,
DIeS?l.AII”— 17 1128 Diesel 3.2[]24[]29‘77 7961013.5 liters
conditioned Bus Liter purchased
/;Lrs'm”d't'c’”ed 141 141 LNG 401418385 kg | Purchased

Purchased electricity consumed by the PBBC in 2012 was 5746.2182MWh in total, where 175.0466MWh was
consumed by purely electric and mixed power vehicles, namely, 5571.1716MWh was used by other departments

for illumination and air-conditioned etc.

[l Quantification of GHGs from the PBBC

It is seen from the investigation that in the PBBC, the statistics of diesel, gasoline, electricity consumed by vehicles
in the operating system is independent from the energy consumption statistics of other departments. Therefore,
quantification of GHGs emissions can be respectively conducted in the operating system and non-operating
system, namely, the operating system and the supporting system. Now we can define the operating system as
the vehicle system operated by enterprises in public transportation sector while the supporting system refers to
departments and units serving production (e.g. Office building, maintenance workshops, storehouse, staff canteen,
apartments and vehicles for internal transport etc.). To be specific, in the PBBC, the quantification range of GHGs

includes:
1. GHG emissions from the operating system of the PBBC

a) Direct emissions from fuel combustion by buses, which is sum of emissions from combustion of diesel,

gasoline and LNG consumed by buses, namely, =consumed diesel x emission factor of diesel +

Edirec( emissions from vehicles

consumed LNG x emission factor of LNG. Please refer to Sheet 3.1 for Quantification Sheet for Direct Emissions
from Fuel Combustion by Buses in the PBBC.

b) Indirect emissions from electricity used by buses is indirect emissions from electricity consumed by operating

vehicles, namely, E = Consumed Electricity x Electricity Emission Factor. Please refer to Sheet

indirect emissions from vehicles

3.2 for Quantification Sheet for Indirect Emissions form Electricity Consumption by PBBC.
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2. GHG emissions from the supporting system of the PBBC

a) Direct emissions from fuel combustion in the supporting system: fuel combustion in the supporting system
of the company includes stationary combustion sources and mobile combustion sources and the resulting direct
emissions is the sum of GHG emissions from combustion of diesel, LNG and coal etc consumed by departments
and units serving production, namely, E ;... cmissions from the supporting sysem=n1atUTal gas used in canteen x emission factor of
natural gas + diesel used by production vehicles (including fork trucks)xemission factor of diesel + gasoline used by
production vehicles (including fork trucks)xemission factor of gasoline. Please refer to Sheet 3.3 for Quantification

Sheet for Direct Emissions from Fuel Combustion in the Supporting System of the Public Bus Branch in 2012.

b) Indirect emissions from consumption of purchased electricity and heat in the supporting system: GHG
emissions from electricity consumed for illumination by the company’s departments such as canteen, office etc,

namely, E =electricity used by the supporting system xemission factor of electricity.

indirect emissions from the supporting system

Please refer to Sheet 3.4 for the Quantification Sheet for Indirect Emissions from Consumption of Purchased

Electricity and Heat in the Supporting System of the Public Bus Branch in 2012.
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Sheet 3.5 Summary Sheet for GHGs Emissions from the PBBC (2012)

Emission Type Emission Amount Percentage
P (unit: tC02) g
Direct emfsswns from fuel combustion by 117554.74 94.86%
buses/taxis
GHGs Emissions from
the Operating System Indirect emissions from electricity
consumed by buses/taxis of public | 163563 1.32%
transportation companies
Er:rect em|i§|ons f:om fuel combustion in 100259 0.81%
GHGs Emissions from € supporting system
the Supporting System Indirect emissions from consumption of
. 3733.67 3.01%
purchased electricity and heat
Total Emissions 123926.63 100%

It can be inferred from above that the total emissions from the PBBC in 2012 is 123,926.63 tons where the

operating system shares over 96% and the supporting system occupies about 3%.

V Suggestions to improve the quantitative results

1.GHG quantification verification for enterprises will be implemented by the specialized verification team,
professional training will be conducted to the relevant staff, and their related responsibilities and rights will be

determined as well.

2.Ensure the data accuracy, each responsible authority shall specify data sources, such as purchase receipts, record
of measuring instrument, record of usage, computer database record or computer reports, etc., which can prove
the reliability of the data and evidence should be investigated, and data will be kept by the relevant authority for

the convenience of the future tracking and verification.

3.Establish GHG Information Management Program, program file management includes at least document and
records management program, GHG quantification and reporting procedures, and data quality management

program;

4.Implementation of general GHG quantification and verification: for data collection / input / processing, data
filing, and in term of eliminate general errors caused by negligence during emissions measurement process,

moderate rigorous quality inspection is necessary.

5.Uncertainty analysis of GHG should be completed and documented by enterprises. This information is not
used to determine the accuracy of inventory calculation, but rather to help enterprises determine the direction and

priority of future efforts to improve the accuracy of GHG list, and as guidance on methodological choices.
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VI Conclusion

Investigation into the PBBC shows that the company has a relatively simple management structure and clear
organizational boundary; its energy consumption is categorized into three competent departments: logistics
system, maintenance system as well as operating system. Based on the company’s energy management system,
its GHGs quantification boundary can be set as operating system and supporting system, direct and indirect
emissions from the two systems can be respectively calculated; it can be seen from the quantification of GHGs
from the PBBC in 2012 that for public transportation companies, their major emission source is the operating

vehicles, which sharing 96% of the total emissions, while emissions from the supporting system is relatively small.
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