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TECHNICAL ASSISTANCE COMPLETION REPORT 
 
TA Number, Country, and Name: 
TA 9612-PRC: Study on the Road Map for Air Quality 
Improvement in Pilot Cities in Beijing–Tianjin–Hebei and Its 
Surrounding Areas 

Amount Approved: $400,000.00 
Revised Amount: Not applicable 

Executing Agency: 
Ministry of Ecology and 
Environment  

Source of Funding: 
Technical Assistance 
Special Fund-Other Sources 

Amount Undisbursed: 
$111,681.75 

Amount Used: 
$288,318.25 

TA Approval Date: 
11 October 2018 
 

TA Signing Date: 
8 November 2018 
 

TA Completion Date  
Original Date: 
31 December 2020 

Latest Revised Date: 
30 June 2021 

Financial Closing 
Date: 
28 September 2021 

Number of 
Extensions: 
1 

TA Type: 
Knowledge and support TA 

Nature of Activity: 
Policy advice 

TA Arrangement: 
Not Applicable 

 
Description 
The Government of the People’s Republic of China (PRC) requested a knowledge and support technical assistance 
(TA) from the Asian Development Bank (ADB) to support the PRC government’s continued efforts in air quality 
improvements in Beijing–Tianjin–Hebei (BTH) and its surrounding areas (the greater BTH region).1 The greater BTH 
region contributes to almost one-third of the PRC’s total gross domestic product (GDP), making it one of the most 
important and dynamic regions in the country. However, high energy consumption and health-harming pollution have 
accompanied this region’s rapid economic growth from the 1980s to the mid-2010s. In 2016, the greater BTH region 
accounted for large portions of total national emissions: 38.6% of sulfur dioxide, 38.3% of nitrogen oxide, and 45.4% 
of smoke and dust.2 According to the 2017 State of the Environment Report, out of 74 cities that implemented the 
newly amended ambient air quality standards, the top 10 most heavily polluted cities are all in the greater BTH region, 
and Tangshan City is the fifth worst polluted city.3 The TA aimed to develop a road map for air quality improvements in 
Tangshan City, Hebei Province, with potential for replication in other cities in the greater BTH region and beyond. 
 
Expected Impact, Outcome, and Outputs 
The expected impacts of the TA were air pollution reduced, climate change mitigated, and air quality and public health 
improved in the greater BTH region. The expected outcome was enhanced management and decision-making in air 
pollution control by the Tangshan Municipal Government. The TA had five outputs: (i) emission inventory for Tangshan 
City developed, (ii) impacts of energy consumption and industrial structures on air quality and climate change assessed, 
(iii) investment cost database of main pollution reduction measures established, (iv) air pollution emission management 
database established, and (v) road map for air quality improvements in Tangshan City developed. 
 
Implementation Arrangements 
ADB administered and coordinated TA implementation through the Sustainable Infrastructure Division (EASI), East 
Asia Department, and worked closely with the Ministry of Ecology and Environment (MEE), executing agency (EA) of 
the TA and Foreign Economic Cooperation Office of MEE (FECO), implementing agency (IA) of the TA. The TA was 
envisioned to be implemented over 2 years, originally from October 2018 to December 2020. In April 2019, a memo 
for a minor change in implementation arrangement and TA extension to 30 June 2021 was approved. The change to 
replace the pilot city of Handan City with Tangshan City at the request of the EA was due to (i) pollution in Tangshan 
City ranking first out of the 2+26 cities in the BTH region;4 (ii) energy consumption structure dominated by coal; (iii) 
GDP in Tangshan City ranked the first in Hebei Province in 2018; (iv) iron and steel industries in Tangshan City 
contributing 55% of the provincial iron and steel production in 2017; and (v) strong replication potential in similar cities 
with heavy polluting industries such as iron and steel, which are major economic contributors in the greater BTH region. 
ADB engaged a consulting firm following the ADB Procurement Policy (2017, as amended from time to time) and the 
associated project administration instructions and/or staff instructions. The consulting firm, Chinese Research Academy 

 
1  BTH and its surrounding areas include Beijing and Tianjin municipalities: Hebei, Henan, Shandong, Shanxi, and 

Liaoning provinces; and Inner Mongolia Autonomous Region. 
2  National Bureau of Statistics. 2018. 2017 China Statistical Yearbook. Beijing. 
3  MEE. 2018. Report on the State of the Ecology and Environment in China 2017. Beijing. 
4  Beijing, Tianjin and 26 other cities in the provinces of Hebei, Shandong, Henan, and Shanxi identified by the PRC 

Government as the priority cities for air pollution control. 
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of Environmental Sciences (CRAES) was mobilized on 1 March 2019 and 21 person-months of consulting services 
were provided as planned. 
 
Conduct of Activities 
Under output 1, the following activities were conducted: 

• surveys on the emissions of air pollutants from 39 iron and steel, 23 coke, 17 cement industries, energy sector, 
energy structure, and related policies/measures in Tangshan City; 

• development of an emission inventory for Tangshan City in 2017 based on the survey results as well as the 
pollution sources from neighboring cities; 

• source apportionment study including regional contributions to air pollution in Tangshan City in 2017 using 
the Comprehensive Air Quality Model (CAMx) with extensions to the Weather Research and Forecasting 
(WRF-CAMx) model; and 

• comparison of emission standards, pollution abatement technologies, etc. in Tangshan with international best 
practice, which is Stage 1 to inform the development of policy scenarios. 

Under output 2, the following activities were conducted: 
• analysis of the impacts of energy consumption and industrial structures on air quality and climate change; and 
• development of three pollution abatement scenarios for air quality improvements in Tangshan in 2030, namely 

low reduction scenario (particulate matter less than 2.5 micrometer in diameter [PM2.5]: 40 microgram per 
cubic meter [μg/m3]), medium reduction scenario (PM2.5: 35 μg/m3), and high reduction concentration (PM2.5: 
30 μg/m3). 

Under output 3, the following activities were conducted: 
• survey of the current costs, including operation and maintenance costs, of main air pollution control measures 

from different sectors in Tangshan City; 
• assessment of the costs under low, medium, and high reduction scenarios, which would be CNY21.1–

CNY39.2 billion, CNY74.4–CNY182.7 billion, and CNY116.9–CNY297.5 billion, respectively; and 
• creation of a database with detailed investment costs of key air pollution reduction measures. 

Under output 4, an air pollution emission management database was established, which will enable the Tangshan 
Municipal Government to make policies and allocate financial resources for air quality management more effectively. 
Under output 5, a road map for air quality improvement in Tangshan City was developed and submitted to both MEE 
and Tangshan Municipal Government.  
 
Technical Assistance Assessment Ratings 
Criterion Assessment Rating 
Relevance The TA design was highly relevant as it was fully aligned with the core 

aim of ADB’s country partnership strategy, 2016–2020, i.e., to manage 
climate change and the environment to support the government’s 
priorities of building an “ecological civilization,”5 and shifting from high-
speed and high pollution growth to high-quality development.6 The TA 
supports the strategic thrust of ADB’s Strategy 2030 to mitigate climate 
change and promote environmental sustainability.7 The TA was also in 
line with the PRC’s Three-Year Action Plan to Reduce Air Pollution 
(2018–2020) 8  and Thirteenth Five-Year Plan 9  for optimization of 
industrial structure and promotion of low-carbon development. 

The TA design was highly relevant to achieve the outputs as it focused 
on the greater BTH region, where air pollution is the most serious in the 
PRC and selected a typical industrial city of Tangshan as a pilot city. In 
addition, the TA proposes a package of policy recommendations to 
support the improvement of urban air environment quality, which has a 

Highly relevant 

 
5  An “ecological civilization” refers to achieving harmony between growth, people, and nature. It includes activities to 

mitigate ecological damage, relieve pressures on natural resources, and improve the balance between the 
environment and the economy. ADB. 2016. Country Partnership Strategy: People’s Republic of China, 2016–202–
Transforming Partnership: People’s Republic of China and Asian Development Bank. Manila. 

6  MEE. 2018. 2018 National Working Conference on Environmental Protection. Beijing. 
7  ADB. 2018. Strategy 2030: Achieving a Prosperous, Inclusive, Resilient, and Sustainable Asia and the Pacific. 

Manila. 
8  Government of the PRC. 2018. Deploying Three-Year Action Plan to Defend Blue Skies. Beijing. 
9  Government of the PRC. 2015. Outline of the Thirteenth Five-Year Plan for National Economic and Social 

Development, 2016–2020. Beijing. 
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Criterion Assessment Rating 
strong replication potential in other cities in the PRC and developing 
member countries (DMCs) with similar challenges. 

The TA innovatively established three pollution abatement scenarios 
with cost-benefits analysis for Tangshan in 2030, 10  which enables 
policymakers to allocate financial resources for air quality management 
more effectively. 

Effectiveness The TA is rated highly effective as all TA outcome and outputs were 
successfully delivered (Appendix 1). 

The proposed air pollution reduction measures and the road map for air 
quality improvement in Tangshan City was fully supported by MEE. The 
policy of “Notice on the Implementation of Special Requirements for Air 
Pollutant Emissions in the Steel Industry” issued by Tangshan 
Government incorporated the TA recommendations. The planned 
outcome was exceeded in that the TA, through the consulting firm 
CRAES, has helped Henan Provincial Government issue two emission 
reduction technical guidelines and is working with 11 other cities in the 
BTH region to formulate similar policies using the methodology 
developed by the TA.  

Highly effective 

Efficiency The TA is considered efficient despite the 6 months extension due to the 
change in the pilot city. The TA outcome and outputs were satisfactorily 
met within the budget. ADB funds were used following the TA budget. 
Most of the TA savings were due to the cancellation of international and 
local travels and physical information dissemination activities caused by 
the outbreak of the coronavirus disease (COVID-19) pandemic. Given 
the relevance of the TA findings, CRAES organized two knowledge 
sharing workshops to present the TA findings to around 30 participants 
from industries and ecology and environment bureaus (EEBs) after the 
TA closure using their own funds. 

Efficient 
 
 

Overall 
Assessment 
 

The TA is considered highly successful. The TA design was highly 
relevant as it was fully aligned with government and ADB priorities. It 
was implemented based on the original design, except for the change in 
the pilot city. All TA targets were met. 

The TA recommendations were incorporated in the air pollution control 
policy of “Notice on the Implementation of Special Requirements for Air 
Pollutant Emissions in the Steel Industry” issued by Tangshan Municipal 
Government. MEE and CRAES continue to disseminate TA results after 
TA closure, and the methodology developed by the TA is being applied 
to help improve air quality in 11 cities.  

Highly successful 

Sustainability 
 

The TA is assessed most likely sustainable given improving air quality 
and tackling climate change will continue to be a long-term priority of 
both the PRC and Tangshan Municipal Government during the 
Fourteenth Five-Year Plan (2021–2025) and beyond. The government 
has committed to investing heavily and allocating resources in air quality 
improvement and realize its new strategy of carbon peaking in 2030 and 
carbon neutrality in 2060. 
CRAES has over 100 professionals working in this area and is using the 
TA results to support 11 other cities to formulate policies to meet their 
air quality targets by 2025 and beyond. The TA results can also be 
applied by other DMCs with similar challenges.  

Most likely 
sustainable  

 

 
10 Low, medium, and high pollution abatement scenarios were developed for the dominating iron and steel, cement, 

and coking industries with the corresponding PM2.5 concentrations and cost implications under each scenario for 
2030 in Tangshan. Pollution abatement will mainly be achieved through cutting production capacity, application of 
more advanced production and pollution treatment technologies, and implementation of more stringent emission 
standards.   
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Lessons Learned and Recommendations 
Design and/or planning The TA design was sound and aligned with ADB country partnership strategy and 

government plans. The smooth processing and approval of the TA can be attributed to 
ADB’s close and effective communication with relevant stakeholders. At the design 
stage, ADB and all concerned parties conducted a few rounds of efficient discussions to 
ensure government support and ownership of the TA activities. ADB also regularly 
consulted the Director of the Division of Atmospheric Environment Administration, 
Department of Atmospheric Environment, MEE, and FECO at the TA design and 
processing stage. Therefore, it is very important to keep close communications with all 
the stakeholders during the whole process of TA implementation to ensure the success 
of the TA. 

Implementation and/or 
delivery 

The TA was successfully implemented as both the EA and IA took strong ownership of 
the TA initiatives. ADB has established a close working relationship with the EA and IA, 
which enabled the smooth and effective coordination among the partners. Close 
monitoring by ADB during the implementation of TA activities was important to deliver 
the outputs satisfactorily following the agreed timeline.  

Management of staff and 
consultants 

The TA was well-administered with strong support from the management and staff of 
EASI. The TA mobilized a firm with one international air quality policy expert, and five 
national experts. ADB project officer and analyst worked closely with the EA, IA, and the 
firm through online and offline meetings, workshops, and emails to ensure that the TA 
activities were conducted as planned, especially during the outbreak of COVID-19, and 
TA findings were shared with government counterparts in a timely manner. 

Knowledge building Some of the planned knowledge dissemination activities had to be conducted virtually or 
canceled due to COVID-19 pandemic. However, the EA, IA, and CRAES organized two 
workshops with around 30 participants from industries, research institutes and local EEBs 
to disseminate the TA results for the methodology developed and the proposed air quality 
improvement recommendations to be widely applied by other cities in the greater BTH 
region. 

Stakeholder participation MEE, EA of the TA and FECO, IA of the TA were highly involved in the TA activities and 
joined all the TA review missions and workshops. Tangshan EEB was an important 
stakeholder who was also regularly consulted and joined TA review missions and 
workshops and provided recommendations to the final report.  

Partnership The TA was designed in consultation with the Department of Atmospheric Environment, 
MEE, and FECO. During the TA implementation, CRAES worked very closely with 
Tangshan EEB to ensure that the local pollution prevention and control priorities were 
fully understood and taken into consideration, and that the proposed road map will be 
well received by Tangshan EEB. The TA’s international consultant provided additional 
resources for the establishment of pollution abatement scenarios and cost-benefit 
analysis.  

Replication and/or scaling 
up 

The experience gained from the TA in development of emission inventory and cost-
benefit analysis of air pollutants reduction measures have been replicated in 11 other 
cities in the greater BTH region. CRAES is supporting the governments of 11 cities to 
develop emission inventories and air quality improvement policy for the Fourteenth Five-
Year Plan (2021–2025) using the same methodology developed by the TA. The 
experience could also be replicated in other DMCs who are facing similar challenges.  

 
Follow-Up Actions 
It is recommended that ADB continue to maintain good working relationship with MEE and FECO, to explore further 
support for the PRC’s new strategy of carbon peaking before 2030 and carbon neutrality by 2060, and its 
implementation of Nationally Appropriate Mitigation Actions and Nationally Determined Contributions. ADB will follow 
up with Tangshan EEB on the implementation of the policy recommendations proposed by the TA.  

 
 
Prepared by: 
 
 
Yun Zhou 

Designation and Division: 
 
 
Senior Environment Specialist, EASI 
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DESIGN AND MONITORING FRAMEWORK 
 
Impacts 
Air pollution reduced, climate change mitigated, and air quality and public health improved in the greater BTH region. 
(Three-Year Action Plan to Reduce Air Pollution 2018–2020a and Thirteenth Five-Year Planb) 

Results Chain 
Performance Indicators with 

Targets and Baselines Achievements 
Outcome By 2021  

Management and 
decision-making in air 
pollution control by the 
Tangshan Municipal 
Government 
enhanced 

a. At least one effective air 
pollution control plan issued by 
Tangshan government (2017 
baseline: not applicable) 

a. Air pollution control plan of “Notice on the 
Implementation of Special Requirements for Air 
Pollutant Emissions in the Steel Industry” was issued 
by Tangshan Municipal Government on 1 May 2021. 

The TA, through the consulting firm CRAES, also 
helped the Henan Provincial Government issue two 
emission reduction technical guidelines and is working 
with 11 other cities in the greater BTH region to 
formulate similar policies using the methodology 
developed by the TA.   

Outputs   

1. Emission inventory 
for Tangshan City 
developed 

1a. Emission inventory for 
Tangshan City prepared (2017 
baseline: not applicable) 

1a. Achieved. Surveys on the emissions of air 
pollutants from 39 iron and steel, 23 coke, 17 cement 
industries and energy sector, energy structure, and 
related policies/measures in Tangshan City were 
conducted. An emission inventory for Tangshan City for 
2017 and 2030 were prepared based on the survey 
results as well as the pollution sources from 
neighboring cities. 

1b. Source apportionment study 
report prepared by 2020 (2017 
baseline: 0) 

1b. Achieved. Source apportionment study including 
regional contributions to air pollution in Tangshan City 
for 2017 and 2030 was conducted using the simulation 
and receptor model. 

2. Impacts of energy 
consumption and 
industrial structures on 
air quality and climate 
change assessed 

2a. Impacts of emissions from 
energy consumption and main 
industrial sectors on air quality 
assessed by 2019 (2017 baseline: 
0) 

2a. Achieved. Analysis of the impacts of energy 
consumption and industrial structures on air quality and 
climate change was conducted. 

 

2b. Energy and industrial structure 
optimization and its corresponding 
emission reduction scenarios 
established by 2019 (2017 
baseline: 0) 

2b. Achieved. Three scenarios for air quality 
improvements in Tangshan in 2030 were established, 
namely low reduction scenario (PM2.5: 40 μg/m3), 
medium reduction scenario (PM2.5: 35 μg/m3), and high 
reduction concentration (PM2.5: 30 μg/m3). 

3. Investment cost 
database of main 
pollution reduction 
measures established 

3a. Cost-benefit analysis of main 
pollution control measures 
conducted by 2020 (2017 
baseline: 0) 

3a. Achieved. Survey on the current costs, including 
operation and maintenance costs of main air pollution 
control measures from different sectors in Tangshan 
City was conducted. Cost implications under the three 
pollution abatement scenarios were assessed. 

4. Air pollution 
emission management 
database established 

4a. Air pollution emission 
management database for 
Tangshan City established by 
2020 (2017 baseline: 0) 

4a. Achieved. An air pollution emission management 
database was established, which will enable the 
Tangshan Municipal Government to make policies and 
allocate financial resources for air quality management 
more effectively. 

5. Road map for air 
quality improvements 
in Tangshan City 
developed 

5a. Road map for air quality 
improvements in Tangshan City 
proposed by 2020 (2017 baseline: 
0) 

5a. Achieved. Based on the above studies, a road map 
for air quality improvements for Tangshan City was 
developed.  
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Actual Key Activities with Milestones 
1. Emission inventory for Tangshan City developed 
1.1 Collect data on emission sources in Tangshan City through field survey, meetings with local environmental protection 

bureaus, and other relevant institutions (actual completion: April 2019) 
1.2 Develop an emission inventory for Tangshan City (actual completion: November 2019) 
1.3 Conduct a source apportionment study in Tangshan City (actual completion: June 2019) 
2. Impacts of energy consumption and industrial structures on air quality and climate change assessed 
2.1 Assess the impacts of energy consumption and industrial structures on air quality and climate change (actual 

completion: June 2019) 
2.2 Establish energy and industrial structure optimization and its corresponding emission reduction scenarios (actual 

completion: May 2020) 
3. Investment cost database of main pollution reduction measures established 
3.1 Conduct a survey on the cost of main pollution control measures (actual completion: December 2019) 
3.2 Analyze emission reduction cost and environmental benefits under different reduction scenarios (actual completion: 

December 2020) 
3.3 Establish investment cost database of main pollution reduction measures (actual completion: April 2020) 
4. Air pollution emission management database established 
4.1 Establish a dynamic air pollution emission management database based on the emission inventory developed to 

provide technical support to local government for the meticulous management of emission source control and air 
quality improvement (actual completion: September 2020) 

5. Road map for air quality improvements in Tangshan City developed 
5.1 Prepare a report on a road map for air quality improvements in Tangshan City (actual completion: June 2021) 
5.2 Organize a workshop on air quality improvements in the greater BTH region (actual completion: June 2021) 
Actual Inputs 
Asian Development Bank: $288,318.25 
 
Government: $100,000 (estimated in-kind contribution from the government in the form of counterpart staff, office 
accommodation, office supplies, and secretarial assistance). 

μg/m3 = micrometer per cubic meter, BTH = Beijing–Tianjin–Hebei, PM2.5 = particulate matter less than 2.5 micrometer 
in diameter. 
a  Government of the People’s Republic of China. 2018. Deploying Three-Year Action Plan to Defend Blue Skies. Beijing. 

http://www.gov.cn/premier/2018-06/13/content_5298502.htm 
b  Government of the People’s Republic of China. 2016. Thirteenth Five-Year Plan, 2016–2020. Beijing. 
Source: Asian Development Bank.

http://www.gov.cn/premier/2018-06/13/content_5298502.htm
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TECHNICAL ASSISTANCE COST 
 

Table A2.1: Technical Assistance Cost by Activity 
($’000) 

 
 Amount  
Item Original Actual 
1. Consultants 282.1 243.8 
2. Training, seminars, and/or conferences 40.0 3.3 
3. Surveys 57.0 41.2 
4. Contingency 20.9 0.0 
 Total 400.0 288.3 

           Source: Asian Development Bank. 
 
 
 

Table A2.2: Technical Assistance Cost by Fund 
($’000) 

 
Item TASF 
1. Original 400.00 
2. Actual 288.32 
3. Unused 111.68 

TASF = Technical Assistance Special Fund. 
Source: Asian Development Bank. 
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