
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

（ ）

·



 

 

 



 

 

 

  

  

  

  

  

  

  

  

  

  

  



 

 

 

The geographical boundary includes all areas (e.g. main urban area, suburban counties) that are covered by the whole 

waste management process. Project boundary includes the physical boundary which involves municipal solid waste (MSW) 

generation, collection and transportation, treatment/disposal and recycling. Emission sources include emissions 

generated and/or avoided by waste collection and transportation, treatment/disposal and recycling. The greenhouse 

gases include CO2, CH4, and N2O.  

In the monitoring period, no emission reductions from waste collection and transportation, and waste recycling were 

considered due to the following reasons: (1) the demonstration municipalities did not implement emission reduction 

measures of replacing gasoline and diesel vehicles with electric vehicles or biodiesel vehicles; (2) the data collection system 

on waste recycling remained imperfect; (3) the data collection boundary was changed, etc..  

The project boundary of each municipality involved in the emission reduction projects during the monitoring period are 

as follows: 
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























 



 

The waste management projects officially put into operation after 01/01/2018 in the demonstration municipalities are 

defined as emission reduction projects for monitoring and evaluation. From 31/05/2021 to 16/06/2021, the project team 

conducted the fourth monitoring and evaluation in the five demonstration municipalities. Through on-site investigation 

and review of supporting documents, the project team confirmed that the information on the emission reduction projects 

implemented by each municipality during the monitoring period is as follows: 

                                                                 



 

  

                                                                 



 

 

 

 

From 31/05/2021 to 01/06/2021, the project team conducted the fourth monitoring and evaluation in Suzhou. Through 

on-site investigation and review of the Production Report, Biogas Monthly Report, Leachate treatment report, Flare 

Operation Record and other supporting documents, the project team confirmed that the data and parameters monitored 

are as follows: 

 

 

                                                                 



 

 

 

 

 



 

Through on-site investigation, review of supporting documents, the project team confirmed that the accuracy, calibration 

standards, frequency and other information of the monitoring equipment for all parameters are consistent with the 

monitoring plan.  

 

 

 

 

 

 

 

 



 

From 09/06/2021 to 11/06/2021 the project team conducted the fourth monitoring and evaluation in Xi'an. Through on-

site investigation and review of the supporting documents such as Production Report, Flare Operation Record and other 

documents. The data and parameters monitored are as follows: 
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Through on-site visits and inspection of supporting documents such as calibration reports, the project team confirmed that 

except for the waste components and the amount of torch biogas in the kitchen factory, and the accuracy, calibration 

standards, frequency and other information of the monitoring equipment of other parameters are consistent with the 

monitoring plan. 

 



 

From 26/05/2021 to 27/05/2021, the project team conducted the fourth monitoring and evaluation in Tai’an. Through on-

site investigation and review of the supporting documents such as Waste Volume Summary Table, Production and 

Operation Data Statistics Table, Record Table on Influent of Anaerobic Tank in the WasteWater Treatment Station and 

Water Quality Inspection Report etc., the project team confirmed data and parameters monitored are as follows: 



 

℃

Through on-site visits, review of supporting documents such as calibration reports, the project team confirmed that except 

for the waste composition, other parameters of the monitoring such as equipment accuracy, calibration standards and 

frequency were consistent with the monitoring plans.  

From 07/06/2021 to 09/06/2021, the project team conducted the fourth monitoring and evaluation in Lanzhou. Through 

on-site investigation and review of the supporting documents such as Statistics Table, Plant Electrical Equipment Statistics 

Table, Vehicle Refueling Details and other documents, the project team confirmed that the data and parameters monitored 

are as follows: 

  

1)

2)

 



 

 

1)

 

 

2)

Through on-site visits, review of supporting documents such as calibration reports, the project team confirmed that the 

accuracy, calibration standards and frequency of the monitoring equipment were consistent with the monitoring plans in 

Anning District Organic Waste Treatment Station. In addition, the bulky waste treatment station in Anning District is a 

newly commissioned project with a new monitoring plan. The project team will evaluate the accuracy, calibration 

standards, frequency and other information of its monitoring equipment for compliance with the monitoring plan during 

the subsequent monitoring period. 

From 15/06/2021 to 16/06/21, the project team conducted the fourth monitoring and evaluation in Bengbu. Through on-

site investigation and review of the supporting documents such as Production Report and Leachate Treatment Station 

Operation Report, the project team confirmed that the data and parameters monitored are as follows: 
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Through on-site visits, review of supporting documents such as calibration reports, the project team confirmed that except 

for the amount of biogas sent to the flare, other parameters of the monitoring such as equipment accuracy, calibration 

standards and frequency of the monitoring equipment were consistent with the monitoring plans.  



 

 

 

 

During this monitoring period, the emission reductions in the collection and transportation and recycling process was not 

included in the assessment of Suzhou. The emission reduction projects in the waste treatment/disposal process were the 

newly built Agricultural Market Waste Treatment Station, Industrial Park Restaurant Waste Treatment Plant, Qizishan 

Landfill Power Generation Plant project, High-tech Zone Restaurant Waste Treatment Plant and expansion of Everbright 

Environment Energy MSW Incineration Power Plant. According to the baseline study report, the baseline scenario for the 

projects was “landfill + incineration”. 

Based on the formula (34) of the MRV model and the calculation steps of the newly-built agricultural market waste 

treatment stations replacing “landfill + incineration” in the baseline study report, the project team calculated the emission 

reductions from the Agricultural Market Waste Treatment Station. Based on the formula (27) of the MRV model the 

calculation steps of the expansion of the MSW Incineration Power Plant replacing “landfill + incineration” scenario in the 

baseline study report, the project team calculated the emission reductions from expansion of the incineration power plant. 

Emission reductions achieved from operation of the Qizishan Landfill Power Generation Plant, Industrial Park Restaurant 

Waste Treatment Plant and High-tech Zone Restaurant Waste Treatment Plant were calculated based on the formulas (7) 

~ (11), (26) and (28) of the MRV model. The detailed calculation process is provided in the emission reductions calculation 

table (Version 01, 02/08/2021) for the fourth monitoring period in Suzhou. The table is submitted as an annex to the report.  

During the monitoring period, the emission reductions in the waste management processes in Suzhou were as follows: 

（ ： ）



 

During this monitoring period, the emission reductions in the collection and transportation and recycling process was not 

included in the assessment of Xi’an. The emission reduction projected in the waste treatment/disposal process was caused 

by the newly constructed Restaurant Waste Treatment Plant (Phase I), MSW Incineration Power Plant in Gaoling District, 

MSW Incineration Power Plant in Huyi District, MSW Incineration Power Plant in Lantian Country and MSW Incineration 

Power Plant in Xixian District. According to the baseline study report, the baseline scenario for the project was “landfill”. 

Based on the formula (28) of the MRV model and the calculation steps for the emission reductions from the 

Restaurant/Kitchen Waste Treatment Plant (Phase I) of the baseline study report, the project team calculated the emission 

reductions from the waste treatment plant. Based on the formula (27) of the MRV model and the calculation steps for the 

emission reductions from the MSW incineration power plant compared to the baseline study report, the project team 

calculated the emission reductions from the newly build MSW Incineration Power Plant in Gaoling District, Huyi District, 

Lantian Country and Xixian District respectively. The calculation process is provided in the emission reductions 

calculation table (Version 01, 02/08/2021) for the fourth monitoring period in Xi’an. The table is submitted as an annex to 

the report. During the monitoring period, the emission reductions in the waste management processes in Xi'an were as 

follows: 

（ ： ）

 

During this monitoring period, the emission reductions in the collection and transportation and recycling process was not 

included in the assessment of Tai’an. The emission reduction project in the waste treatment/disposal process was a newly 

built MSW Incineration Power Plant (Grate Furnace). According to the baseline study report, the baseline scenario for the 

project was “MSW Incineration Plant (Circulating Fluidized Bed)”. 

Based on the formula (27) of the MRV model and the calculation steps for the emission reductions from the newly built 

MSW Incineration Power Plant (Grate Furnace) compared to the baseline study report, the project team calculated the 



 

emission reductions from the incineration power plant. The calculation process is provided in the emission reductions 

calculation table (Version 01, 02/08/2021) for the fourth monitoring period in Tai’an. The table is submitted as an annex 

to the report. During the monitoring period, the emission reductions in the waste management processes in Tai’an were 

as follows: 

（ ： ）

During this monitoring period, the emission reductions in the collection and transportation and recycling process was not 

included in the assessment of Lanzhou. The emission reduction project in the waste treatment/disposal process was the 

newly built Anning District organic waste treatment station and newly built Anning District bulky waste treatment station. 

According to the baseline study report, the baseline scenario for the project was “landfill + incineration”. 

Based on the formula (34) of the MRV model etc., the project team calculated the emission reductions from the 20t/d 

organic waste treatment station and the 50/t bulky waste treatment station. The calculation process is provided in the 

emission reductions calculation table (Version 01, 02/08/2021) for the fourth monitoring period in Lanzhou. The table is 

submitted as an annex to the report. During the monitoring period, the emission reductions in the waste management 

processes in Lanzhou were as follows: 

（ ： ）

 

 

 



 

During this monitoring period, the emission reductions in the collection and transportation and recycling process was not 

included in the assessment of Bengbu. The emission reduction project in the waste treatment/disposal process was the 

newly built MSW Incineration Power Pant (Grate Furnace, Phase I) and Restaurant Treatment Plant (Phase I). According 

to the baseline study report, the baseline scenario for the project was “landfill”. 

Based on the formula (27) of the MRV model and the calculation steps for the emission reductions from the MSW 

Incineration Power Plant (Grate Furnace) compared to the baseline study report, the project team calculated the emission 

reductions from the MSW incineration power plant. Based on the formula (28) of the MRV model, the emission reductions 

from the restaurant waste treatment plant was calculated. The calculation process is provided in the emission reductions 

calculation table (Version 01, 02/08/2021) for the fourth monitoring period in Bengbu. The table is submitted as an annex 

to the report. During the monitoring period, the emission reductions in the waste management processes in Bengbu were 

as follows: 

（ ： ）

  



 

 

 

 

Since the emission reduction monitoring and evaluation was launched by the project NAMA in January 2019, the project 

team has carried out four monitoring periods of monitoring and evaluation work. Based on the assessment results of 

emission reductions during the three monitoring periods before, waste components have a great influence on the 

estimation of emission reductions. In addition, as the city's economy continues to develop, Xi'an, Lanzhou, and Tai'an use 

baseline waste components to assess emission reductions, which may result in the carbon emission intensity per ton of 

waste that cannot reflect the actual waste treatment/disposal emission intensity level of each city reasonably. Therefore, 

the data of each municipal waste component has been updated in this monitoring period5, and the baseline emission 

intensity of each monitoring period has also changed accordingly. This chapter summarizes and analyzes the updated 

data to form an assessment conclusion. 

According to the emission reduction evaluation result, the total emission reductions of 1,243,227 tCO2e were achieved in 

the five demonstration municipalities during the fourth monitoring period. The accumulated total emission reduction 

during all the monitoring periods is amounted to 3,843,245 tCO2e.  

The detailed emission reduction of each city are demonstrated in Table 4-1, comparison and analysis of emission 

reductions are shown in Fig.4-1 and Fig.4-2. 

                                                                 



 

According to the figures shown above, the following conclusions for the fourth monitoring period as well as in general for 

the four monitoring periods can be made: 

1) Xi'an made the biggest contribution to the emission reduction compared to the other four cities, accounting for about 

69% of all emission reduction achieved. The main reason is that Xi'an newly commissioned 4 incineration plants during 

the last monitoring period. Suzhou, Tai’an and Lanzhou correspondingly followed Bengbu by the share of their 

contribution (Figure 4-1). Lanzhou’s emission reduction was the lowest resulting from pending approval of planned 

emission reduction projects.  



 

2) Among all waste treatment / disposal technologies applied in the demonstration municipalities, the emission reduction 

attributed to waste incineration were the largest, with exactly 87% followed by anaerobic digestion and technical upgrade 

at landfills (landfill gas collection and utilization). Other methods such as composting have the smallest emission 

reductions due to the small processing/disposal scale. 

During this monitoring period, the total emission reduction of the five demonstration municipalities was 28.37% less than 

the emission reduction estimated in the baseline study report. The comparison of real and estimated GHG emission 

reductions for each city is shown in Table 4-2. 

（ ） （ ）

                                                                 



 

As shown in the above table, the emission reductions of each demonstration city during the monitoring period and the 

estimated emission reductions in the baseline study report all have a certain deviation. Except for Xi’an’s new kitchen 

waste treatment plant (Phase I) and Tai’an incineration power plant (grate furnace), the emission reductions have increased 

compared to estimated data, the actual emission reductions of other projects are lower than the estimated value. The 

differences between the actual emission reductions and emission reductions estimated in the baseline study report have 

the following reasons: 

(1) Suzhou 

The emission reductions achieved by the Agricultural Market Waste Treatment Station in Suzhou are 89.63% lower 

compared to the emission reductions estimated in the baseline study report:  

- According to the monitoring and evaluation activity, emissions generated due to electricity consumption of the newly-

built agricultural market waste treatment station accounted for 44.80% of their total emissions (emission reductions 

achieved due to substitution of chemical fertilizer with organic fertilizer produced by the stations are excluded) and this 

was not included in the baseline study report due to the lack of electricity consumption data. As a result, project emissions 

are significantly higher than baseline study report estimates. 

- The baseline study report estimated that the organic fertilizer production was 0.67 tons per ton of agricultural market 

waste. However, the actual production of organic fertilizer was 0.203 tons, which correspondingly reduced the volume of 

emissions avoided due to substitution of chemical fertilizer with organic fertilizer.  

- The processing scale of the Agricultural Market Waste Treatment Station is 57 t/d but their operational load rate was 

only 33.36% during the fourth monitoring period. In the baseline study report the estimated emission reductions were 

calculated under the scenario full-load operation. There, insufficient waste disposal has also led to an overall decrease in 

reductions. 

The emission reductions generated by expansion of the MSW Incineration Power Plant in Suzhou were 79.18% lower 

compared to the emission reductions estimated in the baseline study report:  

- The upgrading project of expansion of MSW incineration power plant in Suzhou has not been completely finished. In 

this monitoring period, only the emission reduction of 2250t/d of the expansion part will be calculated, and the baseline 

study report uses the final design waste treatment scale of 6850t/d when calculating emission reductions. And the 

difference in treatment scale is an important reason for the difference in emission reduction. 

- In Suzhou, waste sorting has gained initial progress and restaurant waste treatment plants were put into operation. 

Correspondingly, great disparities existed in the proportion of waste composition between this monitoring period and 

historical years, especially the share of plastic, rising from 13.6 % in historical years to 40.17% in the monitoring period. 



 

The increase in plastic components has led to an increase in project emissions and a decrease in emissions reductions. 

(2) Xi’an 

The emission reductions of the newly built Restaurant Treatment Plant (Phase I) in Xi'an were 56.25% higher compared to 

that of the baseline study report: 

- On the one hand, during the monitoring period, the amount of waste treated is 4.56% higher than the design value in the 

baseline study report. On the other hand,  the biogas residue produced by the project was transported to landfill, while 

biogas slurry produced was discharged directly into the sewage treatment station, there was no storage process. Therefore, 

the leakage and discharge caused by the storage of biogas residue and biogas slurry have not been calculated. In the 

baseline study estimation, this part of the emissions accounted for more than 95% (excluding the emission reductions from 

power generation instead of grid power and biodiesel instead of diesel). Therefore, the combined effect of these two factors 

leads to a reduction in project emissions and an increase in baseline emissions, which in turn leads to an increase in 

emissions reductions. 

The emission reductions generated by the newly built MSW Incineration Power Plant Gaoling District in Xian, Huyi 

District, Lantian Country and Xixian District were 34.71%, 34.51%, 23.33% and 15.93% lower compared to the emission 

reductions estimated in the baseline study report, respectively:  

- Compared with the design value in the baseline study report, the amount of waste treated in incineration plant of Gaoling 

District, Huyi District, Lantian County and Xixian District decreased by 27.87%, 27.61%, 18.14% and 14.63% respectively. 

Insufficient waste disposal has led to a significant reduction in emission reductions produced by these 4 incineration plants. 

(3) Tai'an 

Compared with the emission reductions estimated in the baseline study report, the emission reductions of the newly built 

MSW Incineration Power Plant (Grate Furnace) in Tai'an were 15.20% lower:  

- Emission reductions from power generation instead of grid power are 6.36% higher than the design value in the baseline 

study report. 

- During the monitoring period, the incineration plant added heat supply, and the emission reductions from heating 

supply instead of heat network accounted for 15.54%. However, this part was not included in the baseline study report. 

Therefore, the combined effect of these two factors leads to a reduction in project emissions and an increase in baseline 

emissions, which in turn leads to an increase in emissions reductions. 

(4) Bengbu 

The emission reductions generated by the newly built MSW Incineration Power Plant (Grate Furnace) during the 

monitoring period were 38.37% lower than the emission reductions estimated in the baseline study report:  

- The amount of waste treated was 7.51% lower than the design value in the baseline study report.  

- In the baseline study report, rubber and plastic in the MSW composition were considered as a single waste stream (with 

rubber and plastic having equal shares of 50% each). During the fourth monitoring period, the share of rubber and plastic 



 

waste in MSW were monitored and tested separately. It was found that the proportion of plastic waste (generating much 

higher GHG emissions than rubber when incinerated) was larger than the proportion of rubber waste, which led to overall 

higher total emissions associated during the operation of the incineration plant. 

- During the monitoring period, the proportion of inert wastes (glass, plastic, metal, etc.) in the garbage increased, from 

17.3% in the baseline study report to 40.6% in the monitoring period, resulting in a decrease of baseline emissions. 

These three factors have led to a reduction in baseline emissions and an increase in project emissions, which in turn led to 

a reduction in emissions reductions. 

During the China NAMA implementation period, the major emission reduction projects in the five demonstration 

municipalities were newly built/expanded incineration plants, restaurant/kitchen waste treatment plants and composting 

stations，etc. To compare the contribution of various waste treatment/disposal technologies in the demonstration 

municipalities to the overall goal of low-carbon development, the project team calculated the emission intensity per ton of 

waste treated/disposed according to the technology applied in each municipality during the monitoring period. The 

comparison was supplemented by analysis of waste composition, energy efficiency (e.g., electricity supply to the grid) per 

ton of waste，the utilization of outputs and other indicators influencing the emission intensity. 

(1) Incineration 

Among the five demonstration municipalities, Suzhou, Tai’an and Lanzhou already had incineration plants under 

operation during 2015~2017. Bengbu Incineration Plant8, Tai'an Incineration Plant (grate furnace technology), Xi'an 

(Gaoling, Huyi, Lantian, Xixian) new incineration plants, and Suzhou expansion incineration plants were monitored and 

evaluated as emission reduction projects. The project team compared the emission intensities during the monitoring period 

and analyzed the reasons for the differences. The details are as follows: 

                                                                 



 

 

During the monitoring period, the highest emission intensity with respect to waste incineration was recorded in Suzhou 

and the lowest in Bengbu. The major factors for differences in the emission intensity were: (1) large variation in the amount 

of electricity supplied to the grid per ton of waste treated; (2) dissimilarities in waste composition. As shown in the Table 

4-4, among the five demonstration municipalities, MSW in Suzhou had the largest share of plastic waste. Plastic has the 

highest fossil carbon content of all components, and a large amount of carbon dioxide is produced during incineration, 

which leads to an increase in emission intensity. 

(2) Anaerobic digestion (AD) 

2015-2017, restaurant waste treatment plants already existed in Suzhou, Tai’an and Lanzhou. Suzhou Industrial Park, 

High-tech Zone Kitchen Factory, Xi'an New Kitchen Waste Treatment Plant (Phase I), and Bengbu newly built Kitchen 

Waste Treatment Plant (Phase I) are evaluated as emission reduction projects. The project team compared the emission 

intensity of kitchen waste treatment plants in each demonstration city during the monitoring period and analyzed the 

reasons for the gap. The specific results are as follows: 

  



 

（ ）

 

During the monitoring period, Suzhou Qizishan, Xi’an, and Lanzhou showed the negative emission intensities of 

restaurant waste treatment plants, while Tai’an had the highest emission intensity. The phenomenon mainly stems from 

the utilization level of outputs: the emission intensity of the Restaurant Waste Treatment Plant will be lower when it has 

more sufficient utilization of outputs. 

In Lanzhou, crude oil, biogas slurry and biogas residue were all recycled and utilized; In Xi’an and Suzhou Qizishan Plant, 

the yield of crude oil reaches 66% and 61% of total crude oil, respectively. In Tai'an, emission reductions generated from 

biodiesel production and biogas were not considered. The reason is that monitoring data of biodiesel production was 

missing, and biogas was utilized for internal heating. 



 

Table 4-6 demonstrates the utilization of outputs such as biogas, biogas slurry, biogas residues generated in the process of 

anaerobic digestion, and grease from waste oil treatment at restaurant waste treatment plants. 

(3) Composting 

During the monitoring period, new agricultural market waste treatment stations with composting technology in Suzhou 

were launched and a new 20t/d organic waste treatment station with composting technology in Lanzhou were constructed. 

The emission intensity associated with composting was -0.0438tCO2e/t in Suzhou and -0.1645tCO2e/t in Lanzhou. 

The emission intensity difference is mainly attributed to the organic fertilizers yield per ton of waste treatment with 0.20t/t 

in Suzhou and 0.27t/t in Lanzhou, respectively. The purchased electricity consumption per ton of waste is 0.13MWh/t 

and 0.07MWh/t respectively. 

                                                                 



 

 

During the monitoring period, the types of waste treatment/disposal in the demonstration municipalities involved landfill, 

incineration, anaerobic digestion, and composting. At present, the five demonstration cities have basically formed a waste 

treatment/disposal pattern with mainly waste incineration, supplemented by anaerobic digestion, composting and other 

methods account for a relatively small proportion. 

As mentioned above, the waste component monitoring work carried out by Tai'an during the monitoring period did not 

meet the requirements of the "Monitoring Plan." Xi'an and Lanzhou did not carry out waste component monitoring work. 

Suzhou and Bengbu have entrusted a third-party organization to complete the measurement of waste components during 
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the monitoring period. The basic monitoring information is shown in Table 4-8. The project team considers that waste 

components have a greater impact on the estimation of emission reductions. Therefore, the waste components of the three 

demonstration cities in Xi'an, Lanzhou and Tai'an have been revised according to the similarity of economic development 

level and structure. The specific revision details are detailed above. Chapter 4 of the text. 

 

 

 

 

 

The project team calculated the carbon emission intensity of waste treatment/disposal in each demonstration city based 

on the revised waste composition: Lanzhou 0.1420 tCO2e/t, Bengbu 0.1649 tCO2e/t, Taian 0.1794 tCO2e/t, Xi’an 0.3420 

tCO2e/t, Suzhou 0.4184 tCO2e/t. The main reason for the difference in carbon emission intensity is the different proportion 

of plastic. The waste composition of plastic in Suzhou is about 1.4 times that of Xi'an and 2.4 times that of Lanzhou, Bengbu 

and Tai'an. It is worth noting that Bengbu, Tai'an and Lanzhou which use the same waste composition has different carbon 

emission intensity. Where Tai'an and Bengbu is similar, Lanzhou is the smallest. This is related to the waste 

treatment/disposal methods of the three demonstration cities. Among them, incineration in Tai'an and Bengbu accounted 

for about 91%, anaerobic digestion accounted for about 8%, while incineration in Lanzhou accounted for about 85%, and 

other treatment/disposal methods such as anaerobic digestion accounted for about 15%. This shows that anaerobic 

digestion and composting are lower carbon than incineration. 

 

0.4184

0.3420 

0.1794 

0.1420 

0.1649

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

Suzhou Xi'an Tai'an Lanzhou Bengbu

C
o

m
p

re
h
en

si
v
e 

em
is

si
o

n
 i

n
te

n
si

ty
 p

er
 t

o
n
 o

f 

w
as

te
 t

re
at

m
en

t（
tC

O
2

e/
t）



 

 

Through the previous analysis, the waste composition has a greater impact on the intensity of waste disposal per ton of 

waste in the demonstration city. The main reason is that the economic development levels of the five demonstration cities 

are different. With the increasing income of residents, the consumption structure of residents has also changed 

continuously. The various physical components in the garbage have changed to different degrees. The prominent 

performance is that the rubber and plastics can be recycled13. The content of packaging waste has increased significantly. 

In this regard, the project team compared the monitoring results of plastic waste components in Suzhou and Bengbu in 

historical years and 4 monitoring periods. The details are as follows: 
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The overall waste plastic components in Suzhou and Bengbu showed an upward trend, which is consistent with the results 

of related studies. The main reason for the decline in some monitoring periods is that there is a certain randomness in the 

monitoring and sampling process of waste components. At the same time, it was also verified that "With the continuous 

development of the economy, Xi'an, Lanzhou and Tai'an use baseline waste components to evaluate emission reductions, 

which may result in the emission intensity of tons of waste treatment that cannot reasonably reflect the actual waste 

treatment/disposal emission intensity level". Therefore, it is feasible to correct the waste composition in Xi'an, Lanzhou 

and Tai'an by using the measured data of waste components in Suzhou and Bengbu during the monitoring period. 

In addition, in order to make the low-carbon level of the demonstration cities more comparable, the project team 

recalculated the carbon emission intensity of the four demonstration cities in Xi'an, Tai'an, Lanzhou and Bengbu based on 

the waste composition of Suzhou during this monitoring period. The main consideration is that the monitoring data of 

waste components in Suzhou is relatively complete, and the economic development level of the five cities is the highest. 

The data is representative of the future development trends of other cities. 

Now, the overall emission intensity of waste treatment in Xi'an, Lanzhou Tai'an and Bengbu is higher than that in Suzhou. 

On the one hand, the level of low carbonization waste treatment/disposal methods in Suzhou is the highest among the 

five cities under the same waste composition. On the other hand, as the economy is growing, the consumption structure 

of residents has also changed, the proportion of plastics that affects emissions significantly has increased. As a result, the 

emission intensity in Xi'an, Lanzhou, Tai'an and Bengbu will also gradually increase, while with the gradual optimization 

of waste treatment/disposal methods, the emission intensity in Xi'an, Lanzhou and Tai'an may be lower than the 

calculated data in Fig.4-9 in this scenario.    

13.60%

22.20%

33.90%

30.13%

40.17%

11.19% 11.18%

22.31% 21.64%

17.07%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

Historical year 1st monitoring period 2nd monitoring period 3rd monitoring period 4th monitoring period

P
er

ce
n

ta
g
e 

o
f 

w
as

te
 p

la
st

ic
(%

)

Suzhou Bengbu



 

      

A reliable and consistent data monitoring and a comprehensive statistical system are crucial for establishing, maintaining, 

and improving the quality and level of IWM in the cities. In particular, My country’s carbon peak and neutralization goals 

are proposed. Whether it is to calculate the carbon emissions or the carbon emission reductions generated by the domestic 

waste treatment industry, accurate data accounting has important reference value. The results of this monitoring and 

evaluation show that some shortcomings still exist in the demonstration municipalities with respect to the monitoring of 

waste composition and collecting data on recycling. Therefore, the following recommendations for improving the situation 

has been made: 

(1) The monitoring of waste composition 

According to the document “Monitoring Plan”, each municipality should carry out monitoring of waste composition in 

accordance with the relevant standards (CJ/T313-2009). The monitoring frequency should be at least one time in every 

three months, with at least 3 samples per test. The following levels of compliance with the monitoring requirements on 

waste composition analysis were recorded across the demonstration municipalities during the monitoring period. See 

Table 4-8 above for details. 

The project team compared the monitoring results during the monitoring period with the historical years and found 

significant disparities in the waste composition. Therefore, it is recommended that Xi'an, Tai’an and Lanzhou to regularly 

conduct the monitoring of waste composition in accordance with the requirements of the "Monitoring Plan" to ensure the 

accuracy of the waste composition. Please refer to Table 4-9.  
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（2）Data on recycling 

Calculation of emission reductions generated through recycling is linked to an increase in the recycling rate of four types 

of recyclables such as wastepaper, waste plastic, waste glass and waste metal in comparison to the baseline. Considering 

unclear boundary for data collection and gaps in the existing statistical system, the baseline recycling rate cannot be 

determined yet, thus the emission reductions stemming from waste recycling are not calculated. Currently, the municipal 

solid waste recycling and data statistics work in Suzhou, Lanzhou and Bengbu has basically formed a model of cooperation 

between governments and enterprises. Among them, Suzhou is under the responsibility of Su Zaitou Renewable Resources 

Recovery Management Co., Ltd.; Lanzhou is under the responsibility of the Lanzhou Renewable Resources Recycling 

Company; Bengbu's statistical caliber has been adjusted several times. This monitoring period is under the responsibility 

of Shanxi Xinshixian Environmental Technology Co., Ltd., a franchise operated by the Housing and Urban-Rural 

Development Bureau. 

In addition, cities are also actively exploring and innovating in the construction of recycling systems. Representatives of 

Suzhou and Lanzhou Anning District, are actively responding to the country's policy of "two networks integration": 

- Suzhou has built the "Suzhou Municipal Waste Classification Comprehensive Management Platform". The platform is 

based on the new generation of information technology such as big data, cloud computing, and the Internet of Things, and 

aims at digitization, modeling and visualization. The multi-level, all-round waste classification management model of 

"data-based assessment, scientific decision-making, and innovative interaction" comprehensively enhances the ability and 

level of waste classification management. 

- Anning District of Lanzhou built the "Integrated Project of Smart Waste Classification and Circular Economy", which 

covers functional areas such as a full-cycle intelligent control center, an organic waste intelligent disposal center, a 

renewable resource sorting center, and a bulky waste dismantling center. It has realized the whole process management 

and monitoring of waste sorting and placing, waste sorting collection and transportation, and waste sorting treatment for 

25,889 residents in 17 communities. 

To sum up, the demonstration municipalities of Suzhou, Bengbu and Lanzhou are recommended to improve data 

collection system, monitoring methods, boundaries definition and data integrity. Meanwhile, Xi'an and Tai'an can refer to 

the data collecting methods establish their own data collecting method to ensure GHG emission reduction calculation on 

waste recycling in the coming monitoring period. 



 

（3）Others 

The problems in the research on the default value of the low-carbon waste field are consistent with the previous monitoring 

period. 
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