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Hanoi’s potential to learn from Beijing’s past experience in addressing air pollution 
caused by vehicle emissions. 
 

Abstract 
Air pollution is a major environmental problem across the world, especially in developing 
countries, and Vietnam is no exception. A national political and economic hub, Hanoi is 
facing severe pollution, even topping the global chart of most polluted cities in early 2025. 
Current levels of air pollution in Hanoi are exceptionally high, with research indicating 
vehicles are the primary factor. This situation mirrors the past experience of Beijing, a 
famous success story in addressing air pollution through constant regulatory adjustments. 
This paper reviews previous academic studies and news articles to produce a 
comprehensive table that compares policies implemented in each city. It also gathers 
PM2.5 levels in both cities to show that Hanoi’s values exceeded those of Beijing in recent 
years, suggesting a lack of timely, effective policies. The analyses conclude that some of 
Beijing’s policies may be suitable for Hanoi to apply locally, such as low-emission zones 
(LEZs) establishment, scrappage programs and camera-based law enforcement. Other 
strategies like the license-plate lottery or last-digit bans, by contrast, appear impractical 
for adoption. Ultimately, these findings are intended to guide Vietnamese policymakers in 
tackling air pollution more effectively. 
 
Keywords: air pollution, PM2.5, transportation, policy, Hanoi, Beijing. 
 

1.​ Introduction  
Despite its current relatively low urban population, Southeast Asia has been experiencing 
rapid urban growth (Das & Paul, 2021). This trend is reflected by the case of Vietnam: in 
1986, Vietnam’s urban population was under 13 million, but by 2019, it reached 37 million 
(World Bank, 2020). Given that Vietnam’s national transport structure—characterized by 
space constraints and inadequate infrastructure—is strongly conducive to personal vehicle 
use, a growth in population likely increases private vehicle ownerships, specifically cars 
and motorbikes. In 2011, the numbers of registered cars and motorbikes in Hanoi were 
estimated at 235,000 and 4 million, respectively.  
 
Thanks to Hanoi’s strikingly high growth rates of vehicle ownership (22.8% for cars and 
13.1% for motorbikes, annually) (Bray & Holyoak, 2015), local traffic emissions of CO, NOx, 
Particulate Matter (PM), and Volatile Organic Compounds (VOCs) in the city have 
increased such that they became the primary factor behind air deterioration in Hanoi 
(Sakamoto et al., 2018). Therefore, it is important that the municipal government address 
air pollution with a focus on transportation, particularly through policy implementation. 
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Otherwise, public health as well as the sustainability of urban environments may be put at 
serious risk.  
 
Colonized by China for over a millenium, Vietnam has been subject to heavy Chinese 
influences in culture, customs, and religions; politically, both countries are socialist states 
led by their respective Communist party. Nevertheless, a divergence emerges when it 
comes to present air quality. On one hand, China has remarkably progressed in tackling air 
pollution through enforcement since its 2014 declaration of a “war against air pollution”. 
Statistics have shown sharp declines in PM2.5 (particulate matter with a diameter of 2.5µm 
or less), NO2 (Nitrogen Dioxide), SO2 (Sulfur Dioxide) and CO (Carbon Monoxide) 
nationwide (Silver et al., 2025). On the other hand, Vietnam was listed as the second most 
polluted country in Southeast Asia by IQAir, a world leader in air quality apps. Its capital, 
Hanoi, was named the eighth most polluted city in the world (Unicef, 2024). As a result, an 
essential question arises: Can air pollution control policies from China be applied to 
Vietnam, and if so, to what degree? Considering the status of this issue in both countries, 
it is advisable for Vietnam to look at the key drivers of China’s success so far in combating 
air pollution and see whether they are applicable in the Vietnamese context.  
 
While many studies dedicated to air pollution have examined China and Vietnam 
separately, no research on this topic covering both nations has been conducted. Hence, 
this paper aims to offer an overview of the recent battle against air pollution in both 
countries, thereby drawing lessons for application to the Vietnamese context. By 
reviewing the scholarly literature, this paper, with a focus on Beijing (China) and Hanoi 
(Vietnam), examines the current state of air pollution in both cities. It also compares their 
transport-related anti-air pollution policies and identifies Hanoi’s areas for improvement 
based on Beijing’s past experience while accounting for certain limitations in policy 
transfer between the two cities.  

 
2.​ Methodological Approach 

In order to understand air pollution policies of Hanoi and Beijing, a scoping review was 
conducted using Google Scholar and Google News to search for previous studies in the 
field, as well as recent regulatory updates of the government. In this paper, major policy 
changes were introduced, briefly summarized, and then compared in light of municipal 
differences in socioeconomic and political contexts.  
 

3.​ What does recent data show? 
To analyze the most recent trends in air pollution for Hanoi and Beijing, this paper used 
PM2.5 concentrations—a widely adopted metric for air quality assessments—as the key 
indicator. In the United States, PM2.5 is classified as one of the criteria air pollutants under 
the Clean Air Act (1971), which helped establish safe levels of pollutants in the National 
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Ambient Air Quality Standards (Suh et al., 2000). These fine particles are also considered a 
major cause of premature death and illness, and no PM2.5 threshold for absolute safety 
against adverse health effects has been determined (Yu et al., 2023). Moreover, in its 
updated Air Quality Guidelines (2021), the World Health Organization (WHO) recognised 
PM2.5 as a classical air pollutant and recommended a threshold of 5 µg/m3 for annual 
PM2.5 levels exposure. Additionally, concentrations of PM2.5, alongside PM10, are made 
Indicator 11.6.2 under Target 11.6 of the Sustainable Development Goals (SDGs), which aims 
to reduce cities’ negative environmental impact.  
 
This review compares the quarterly average of PM2.5 from 2016 to 2024 in Beijing and in 
Hanoi to understand how and to what extent the policies reviewed in each city may have 
impacted air quality. In order to account for the huge difference between Beijing’s and 
Hanoi’s sizes of urban population, the quarterly average PM2.5 concentrations are 
evaluated per capita (µg/m3/person) for a fairer assessment and comparison (Figure 1). 
 

 
Figure 1  PM2.5 concentrations per capita in Beijing and Hanoi, June 2016 to September 

2024 
 

Both cities show strong seasonality, but Hanoi’s is generally higher and more volatile. The 
most pronounced spikes occur in late 2017–early 2018, with winter peaks in 2018–2019 and 
2020–2021. Dips occurred around mid-2020 and mid-2021, which likely reflected 
pandemic-era slowdowns, were followed by a rebound in late-2021. From 2022 onwards, 



most of Beijing’s values were between ~2–4 µg/m³ with smaller seasonal swings, whereas 
those of Hanoi were higher, roughly ~4–6 µg/m³ with occasional winter bumps. Overall, 
while Beijing’s amplitude seems to have dampened over time, Hanoi’s remains high with 
less evidence of a structural step-down. These patterns suggest the effectiveness of 
Beijing's measures, and imply that Hanoi still has substantial challenges to resolve. 
 
Taken against policy timing, the contrast is consistent with each city’s strategy. Beijing’s 
earlier fuel and vehicle controls, scrappage of high emitters, and long-running traffic 
restrictions align with a lower baseline and smaller seasonal peaks in recent years (Yang et 
al., 2015). Hanoi’s 2019–2021 actions targeted household fuels and open burning, which 
likely helped curb the most extreme spikes seen in 2017–2018, but its transport levers 
(motorbike testing, LEZ/cordons) only begin in 2025–2028, so an extensive, durable 
transport-driven drop is yet to be observed in the series (Vietnam News, 2023; Vietnam 
News, 2019; Vietnam News, 2024; Vu Tuan, 2025). In short: Beijing resembles a mature, 
policy-stabilized regime; Hanoi appears mid-transition, with time needed for transport 
measures to prove their efficacy. 
 
Health-wise, the World Health Organization’s annual guideline on PM2.5 is 5 µg/m³. Recent 
months’ PM2.5 levels in Beijing often fall near or below that threshold; meanwhile, Hanoi 
still records many months above it. That said, month-to-month variation reflects weather 
and region-wide influences (e.g., stagnation events, biomass burning), so regulatory effects 
are better analyzed from sustained changes than single spikes. 

 
4.​ A brief review of Beijing’s major transport-related air pollution policies 

Beijing’s set of actions against vehicular air pollution has developed over more than two 
decades, characterized by a structured framework across five key fronts: fuel quality and 
vapor recovery, vehicle emission controls, traffic management, compliance, and 
alternative-fuel fleets (Environment, 2019; Wu et al., 2011; Yang et al., 2015). The city’s effort 
marked its beginning with the 1997 Strategies and Implementation Plan for Controlling 
Motor Vehicle Emissions in Beijing, which served as the cornerstone for applying 
Euro-equivalent standards to all newly registered vehicles starting in 1999 (Yang et al., 
2015). From 1999 to 2015, Beijing took complementary measures targeted at both new and 
in-use vehicle emissions while controlling how, when, and which vehicles could access the 
urban centre (Environment, 2019; Yang et al., 2015).  
 
On fuels, Beijing acted earlier and more aggressively than stipulated by national 
requirements. It first banned lead and then limited sulfur content in fuel, enabling modern 
after-treatment technologies (Yang et al., 2015). Within less than two decades, the city 
replaced poorly quality-controlled fuel with lead-free gasoline and diesel capped at 10 ppm 
sulfur, facilitating sizable tailpipe reductions. Beijing also addressed evaporative losses by 
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mandating Stage I and Stage II gasoline vapor recovery at filling stations beginning in 2000, 
three years ahead of national rules. In 2007, Beijing funded a large-scale retrofit program 
that equipped over 1,000 stations and tanker trucks with the required vapor recovery 
systems for the 2008 Olympics, cutting VOC emissions by an estimated 20,000 metric tons 
annually (Fung & Maxwell, 2011; Z. Yang et al., 2015). 
 
Emission standards for both light-duty gasoline and heavy-duty diesel vehicles (China I–V 
and China 1–5, respectively) were adopted by Beijing in an accelerated manner, helping to 
close its gap with the EU and U.S. as well as reduce new-vehicle emissions (Environment, 
2019). To manage the in-use fleet, the city successfully utilized a color-labeling system that 
laid the groundwork for subsequent scrappage and retrofitting programs. Scrappage 
programs were carried out in phases, restricting certain types of vehicle from entering 
central areas and providing subsidies that encouraged the retirement of high emitters 
(Environment, 2019; Wu et al., 2011; Yang et al., 2015). Meanwhile, despite several 
preliminary pilot programs, retrofits (e.g. three-way catalysts, flexible-fuel engines, diesel 
particulate filters) met with mixed reception due to their transient benefits but high 
operation-maintenance costs and limited lifespan (Yang et al., 2015).  
 
Traffic control policies implemented by the Beijing government have significantly 
decreased demand for and access to new vehicles. In 2011 the city initiated its license-plate 
lottery to cap new registrations, and the average 26-month queue time to be given an 
official plate reduced winners’ likelihood of actually switching to driving by 16% (J. Yang et 
al., 2014). The city also enacted several restrictions: spatially, motorcycles are prohibited 
within the Fourth Ring Road, and yellow-label vehicles have been fully forbidden from the 
metropolitan area since late 2014 (Z. Yang et al., 2015; The State Council of the People’s 
Republic of China, 2015); temporally, weekday “last-digit” driving restrictions—which ban 
vehicles from entering the Fifth Ring Road on designated days according to their 
license-plate numbers—were first piloted for the 2008 Olympics. Afterwards, they were 
extended due to their effectiveness, and have continued to help manage peak-hour traffic 
ever since. For non-local vehicles (excluding already-banned yellow-label vehicles), a 
provisional City Pass is required to access the Sixth Ring Road; otherwise, they can only 
travel beyond the Sixth Ring Road from midnight to 6 a.m. (Beijing Municipal Government, 
2025; Z. Yang et al., 2015). 
 
Compliance measures were implemented to augment these aforementioned controls. 
Beijing’s inspection-and-maintenance (I/M) program mandates periodic safety and 
emissions testing. National and local guidelines were introduced to standardize procedures 
and verification of type-approval criteria; testing intervals vary depending on vehicle type 
and age (Z. Yang et al., 2015). Concurrently, roadside remote sensing contributes to 
enhanced enforcement by spotting high-emitting vehicles, tracking fleet trends, and 
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checking I/M program performance despite its inaccuracies in monitoring vehicles 
individually (Z. Yang et al., 2015). However, loopholes exist: old, unqualified vehicles may slip 
in ring-road boundaries; some Beijing-registered vehicles may refuel outside the city, 
where sulfur levels are higher because of inadequate regulation. Both of these scenarios 
can increase real-world emissions and risk catalyst failure, thus calling for regionally 
coordinated policies on fuel standards and enforcement to ensure enhanced regulatory 
efficacy (Zhang et al., 2014). 
 
Finally, Beijing coupled restrictions with cleaner, more sustainable vehicle technologies. 
The city has strongly promoted new energy vehicles (NEVs) and built one of the world’s 
largest fleets of natural-gas buses, employing both CNG and LNG, technologies that cut 
life-cycle CO2 emissions by 18-25% compared to gasoline buses (Hao et al., 2016). In an 
attempt to foster NEV adoption among its citizens, the government released a separate 
license plate cap for this type of vehicle (Z. Yang et al., 2015). Together, these 
complementary measures—including cleaner fuels, tighter standards, targeted scrappage, 
access controls, rigorous compliance tools, and alternative-fuel deployment—create the 
backbone of Beijing’s transport-focused anti-air pollution strategy. 
 

5.​ A brief review of Hanoi’s major air pollution policies 
This section reviews Hanoi’s city-level efforts to curb transport-related air pollution from 
mid-2000s to 2025. Due to the recent nature of Hanoi’s policies targeted at vehicular air 
pollution, it also briefly examines related measures, such as the charcoal stoves ban and 
control on open burning, as key drivers of observed air-quality trends in Hanoi. 
 
The backbone of Hanoi’s approach has been a 2017 People’s Council resolution to rein in 
private motorbikes (Nguyen Thuy, 2017), followed by legal authority in the revised Capital 
Law (effective from 2025) that lets the city create low-emission zones and apply more 
stringent rules on local vehicles (Ngoc Mai - Nguyen Quy, 2025). In parallel, Hanoi banned 
honeycomb charcoal stoves, curbed open burning, and began relocating polluting factories 
out of the urban core, while upgrading its monitoring and enforcement toolkit (Vietnam 
News, 2019; Vietnam News, 2023; Vietnamnet, 2021).  
 
Unlike Beijing’s early fuel-quality push, Hanoi’s most impactful fuel actions have targeted 
household sources. In late 2019 the Chairman of the People’s Committee ordered the 
elimination of honeycomb (beehive) charcoal stoves, which the city had identified as a 
major PM contributor in dense districts (Vietnam News, 2019). In September 2020, a law 
under Instruction 15/CT-UBND formally banned the open burning of agricultural residues 
(notably rice straw) and trash; subsequent reporting highlights both the rule and the 
continuing enforcement challenge in suburban districts (Vietnam News, 2023). To ensure 
household-fuel compliance, Hanoi’s 2019 stove directive shifted from education and 



support in 2020 to penalties from 2021, with enforcement handled by the city’s 
environmental protection units (Vietnam News, 2019). For open burning, Instruction 
15/CT-UBND tasks the Department of Natural Resources and Environment (DONRE) and 
district authorities with inspections and sanctions, though coverage gaps remain in 
peri-urban rice areas (Vietnam News, 2023). The city has also run a long-standing program 
to relocate polluting factories away from central districts; by 2021 it had listed around 90 
establishments for removal and reported partial progress, with the program continuing as 
sites and financing line up (Vietnamnet, 2021).  

For new policy architecture, Hanoi’s 2017 People’s Council resolution laid out a phased 
restriction on motorbike circulation through 2030, explicitly linking traffic control to 
air-quality gains and public-transport expansion (Nguyen Thuy, 2017). The 2024 Capital Law 
then empowered Hanoi to set low-emission zones (LEZs) and adopt stricter local emissions 
measures; pilots are slated in central districts from January 1, 2025, prioritizing cleaner 
vehicles and public transport access (Ngoc Mai - Nguyen Quy, 2025). Translating 
framework into timelines, the city has announced a staged ban on fossil-fuel motorbikes: a 
first cordon within Ring Road 1 from July 1, 2026, expanding to tighter two-wheel and car 
restrictions between Rings 1–2 from January 1, 2028 (Vu Tuan, 2025). 

In parallel, Hanoi is preparing periodic emissions testing for in-use motorbikes, with a 
national roadmap pointing to a Hanoi/HCMC start in 2027 and phased coverage by model 
year thereafter (Vietnam News, 2025). Hanoi’s LEZ pilots operationalize zone-based access 
management, restricting high-emitting fossil-fuel vehicles in core districts, pairing the rule 
with investment in public transport and charging (Ngoc Mai - Nguyen Quy, 2025). The 
Capital Law text and city briefings emphasize LEZ authority, phased expansion after 2030, 
and the use of fees/charges to reinforce behavior change (Ngoc Mai - Nguyen Quy, 2025). 
These zone-based controls complement the 2017 resolution’s longer-run intent to 
progressively limit motorbike circulation citywide as transit supply improves. 

In terms of public transport, to align access rules with cleaner fleets, Hanoi has adopted a 
green-bus roadmap: targets announced in 2025 aim for a full switch to 
electric/green-energy buses by 2030, with interim milestones (≈10% in 2025; 20–23% in 
2026) and supporting infrastructure/finance measures (Vietnam News, 2024). Several 
statements and press briefings also reference taxi electrification by 2030 (some sources 
cite “all taxis,” others “at least 50% buses and all taxis”), reflecting evolving targets as plans 
are finalized (Vietnam News, 2024). Earlier than these transport measures, Hanoi set a 
foundation for monitoring and dust control: Decision 355/QĐ-UBND (Jan 13, 2012) 
approved a fixed air-quality monitoring network to 2020, while Decision 02/2005/QĐ-UB 
and Decision 55/2009/QĐ-UBND require construction sites to control dust and maintain 



sanitation. These actions were important for PM reductions alongside traffic measures 
(Vietnam News, 2022). 

6.​ Comparison of Beijing and Hanoi’s air pollution approaches 
Overall, Beijing and Hanoi are working towards the same objective, cleaner air, but with 
different approaches. Beijing started early by addressing what enters the tank. It pushed 
cleaner fuels (down to 10 ppm sulfur and no lead) and required gas stations to capture 
gasoline vapors, which allows modern emissions equipment to work better. Meanwhile, 
Hanoi can’t set its own fuel rules (those are nationally determined), so its new powers focus 
on access: starting in 2025, the city uses low-emission zones (LEZs) and road “cordons” to 
favor cleaner vehicles in key areas. 
 
For new and in-use vehicles, Beijing moved faster in implementing standards and enforced 
them more rigorously. It introduced strict limits for new cars and trucks; used a color-label 
system, roadside remote sensing; and ran an inspection/maintenance program to identify 
and retire the most polluting vehicles. Hanoi follows national standards for new vehicles 
and is now developing its enforcement tools: periodic emissions testing for motorbikes 
slated for 2027 (which are piloted in Hanoi and Ho Chi Minh City before expansion). 
 

Traffic management also reflects different strategies. Beijing limits car ownership with a 
license-plate lottery (since 2011), lays down weekday “last-digit” driving rules, bans 
motorcycles inside the 4th Ring Road, and keeps high-emitting yellow-label vehicles out 
entirely. Hanoi, by contrast, doesn’t use lotteries or last-digit rules; instead, it’s restricting 
in phases where higher-emitting vehicles can go: a 2017 decision sets up a phase-out of 
gasoline motorbikes in the urban core by 2030, with a firm cordon inside Ring Road 1 on 
July 1, 2026, and a wider zone in 2028. LEZs will then scale up thereafter. 
 
Beyond traffic, while Beijing’s headline moves were mostly on-road, Hanoi prioritized major 
non-traffic contributors inside the city: it eliminated honeycomb charcoal stoves by 2021 
and banned open burning of crop waste and trash from 2020. Both cities are also pushing 
cleaner fleets, but in different ways: Beijing built large CNG/LNG and NEV programs 
whereas Hanoi is linking bus and taxi electrification to its LEZ and cordon timelines toward 
2030. 
 

On monitoring and enforcement, Beijing already has a mature system: an extensive 
air-quality network, roadside testing, and large scrappage programs. Hanoi has a city AQ 
(air quality) network and district enforcement teams for stove and burning bans, and 
upcoming  testing centers to police motorbike emissions. 
 



Beijing’s model is largely based on technological upgrade and strict enforcement with 
controls on when and how many cars can drive. Hanoi’s model is based on zones and 
access rules, paired with household-fuel crackdowns and a staged build-out of emissions 
testing, reflecting its more limited regulatory authority and later policy start.  
 
Based on these comparisons, a comprehensive table was created (Table 1).  
 

Air Pollution 
Policy/Strategy 

Beijing Hanoi 

Fuel quality & 
vapor recovery 

Led the nation on cleaner 
fuels (to 10 ppm sulfur) and 
gas-station Stage I/II vapor 
recovery with retrofits before 
the 2008 Olympics. 

No city-specific fuel-quality 
mandates; fuel is set nationally. 
LEZ authority (2025) can indirectly 
tighten via access rules. 

New-vehicle 
emission 
standards 

Applied Euro-pathway early 
(Beijing 1 in 1999 and China 5 
by 2013), often ahead of the 
national timeline. 

Follows national standards; new 
local authority (Capital Law 2025) 
to set tighter access by emission 
tier within LEZs. 

In-use vehicle 
controls (I/M, 
remote sensing) 

Robust I/M and roadside 
remote sensing; color label 
system (green/yellow) 
enabled targeted scrappage. 

Periodic emissions testing for 
motorbikes slated to begin in 2027 
(Hanoi/HCMC first), phasing 
nationwide by 2030. 

Traffic control 
and usage 
restrictions 

Odd-even/last-digit weekday 
restrictions started during the 
2008 Olympics and continued 
(modified). 

Not citywide last-digit rules; 
instead, phased access limits for 
high-emitting/fossil-fuel vehicles 
via LEZs and cordons. 

Vehicle 
population 
control 

License-plate lottery since 
2011; annual caps tightened 
(240k to 150k). 

No lottery; strategy is to restrict 
where/when certain vehicles can 
circulate (zone-based). 

Low-emission 
zones (LEZ) 

Piloted YLV bans and 
zone-based controls; studied 
broader LEZ in the mid-2010s. 

Legal authority from 2025; pilots 
in central districts from 2025 with 
expansion after 2030. 



Motorbike 
restrictions 

Motorcycles restricted within 
4th Ring Road; focus on YLV 
ban (2014). 

2017 resolution to phase out 
gasoline motorbikes in urban core 
by 2030; firm cordon inside Ring 
Road 1 on 1 Jul 2026, expand in 
2028. 

Alternative-fuel 
fleets 

CNG/LNG bus rollout; NEV 
promotion, including separate 
license caps for NEVs. 

EV transition targets for public 
transport/taxis toward 2030 
aligned with LEZ/cordon rollout. 

Monitoring & 
enforcement 
tools 

Expanded AQ network; 
empowered BEPB for roadside 
testing; strong scrappage 
programs for YLVs. 

City AQ monitoring network; 
district-level enforcement for 
stove/open-burning bans; 
building out motorbike testing 
centers. 

Household fuels 
& Open burning 

Controls exist but less 
emphasis citywide; focus 
remained on transport and 
industry (coal-to-gas 
campaign was mostly 
regional/national). 

Directive to eliminate honeycomb 
charcoal stoves by 2021 (support in 
2020; fines from 2021). 
Instruction 15/CT-UBND (Sep 
2020) bans open burning of 
agricultural waste and trash; 
ongoing enforcement. 

Table 1. Beijing and Hanoi’s transport-related policies targeted at air pollution 
 

7.​ Discussion:  
Ultimately, the review of policies and recent data show that Beijing has experienced a 
steady decline in PM2.5 per capita. This trend reflects the relative success of Beijing’s 
efforts to tackle air pollution. On the contrary, Hanoi’s PM2.5 per capita values fluctuated 
more dramatically throughout the recorded period, displaying a stable or slightly upward 
trend over the last 4 years. This suggests that air pollution in the city remains insufficiently 
addressed or is worsening. Furthermore, among the 100 months illustrated in the chart, 
Hanoi’s PM2.5 per Capita exceeded Beijing’s in 70% of the cases. This reality serves as a 
wake-up call for Hanoi, urging it to take prompt action or risk the city’s public health and 
environment.  
Hanoi can clean up its air, but it needs to introduce its new measures in a logical sequence 
and reinforce them with steady enforcement. Beijing’s success in tackling vehicular air 
pollution highlights that progress comes from a set of actions maintained over the years. 
They include tight vehicle regulations, clear restrictions on where gross-emitting vehicles 
can operate, and rigorous follow-through. While Hanoi has already addressed several 



non-traffic sources, such as charcoal “honeycomb” stoves and open burning, its next goal 
should be to implement low-emission zones (LEZs) and inner-city cordons in a 
straightforward, equitable, and consistent way. 
 
However, to be more impactful, some policies could be transferred or adapted from Beijing 
to Hanoi. For instance, zone access with clear rules. Hanoi could start small (inside Ring 
Road 1), expand on a published schedule, and use cameras so enforcement needn’t depend 
on spot checks. Additionally, Hanoi could target the worst polluters first and use emissions 
testing (and quick roadside checks where possible) to find “super-emitters,” then offer 
trade-in or scrappage bonuses tied to cleaner replacements—ideally electric motorbikes. 
Hanoi could also make compliance easy by standardizing inspection procedures then 
linking test results to LEZ access, and storing everything digitally for better organization. 
 
However, it should be emphasized that a difference in cultural contexts between Beijing 
and Hanoi does exist. Thus, there are some policies that were successful in Beijing, but 
would likely not be successful in Hanoi. For example,  Beijing’s license-plate lottery and 
weekday last-digit bans worked there, but they’re not a great fit for Hanoi. Hanoi is a 
motorbike city, and many people use their bikes to earn a living. Limiting how many 
vehicles exist (lottery) or which plates can drive on a given day (last-digit) could hit 
lower-income riders the hardest and deliver less air-quality benefit than smarter 
where-you-can-go rules. Also, Beijing could order cleaner fuel and early vapor recovery 
systems at gas stations; however, Hanoi can’t set fuel specs on its own. Instead, it should 
push nationally for those changes while using city purchasing (e-buses, e-taxis, municipal 
fleets) to promote cleaner technologies into the market. 
 
Local context matters. To keep the transition fair, any LEZ should include subsidies in the 
form of hardship exemptions, vouchers or micro-loans to help riders switch to cleaner 
motorbikes, and practical charging or battery-swap options in dense neighborhoods. 
Hanoi’s budgets and staffing are more limited than Beijing’s, so it is recommended that 
Hanoi roll out cameras, test centers, scrappage funding in phases and clearly signal what’s 
coming ahead a sufficient amount of time (e.g., 2026 inner cordon, 2028 expansion). It 
should keep working on non-traffic sources too: make the open-burning ban doable by 
funding straw collection and alternative uses (compost, biochar), and continue moving 
heavy industry out of residential districts. 
 

8.​ Conclusion 
In this paper, I examined the current status of air pollution in Hanoi and Beijing from 
mid-2016 to mid-2024, using PM2.5 as the core metric. The findings suggested that: while 
Beijing has successfully mitigated the impacts of air pollution through rigorous regulatory 
measures, Hanoi is lagging behind. Policies aimed at improving air quality were then 



reviewed for both cities, focusing on transport-related measures for Beijing and a broader 
range of fields for Hanoi. A thorough table was compiled, categorizing and contrasting 
policies in both cities. Main differences in each category were then identified and briefly 
discussed. Subsequently, Beijing’s policies were assessed if they are suitable for Hanoi’s 
local application, proposing the municipal government with recommendations for air 
pollution abatement. The review also took into account cultural and socioeconomic factors 
to outline potential adjustments for effective policy adoption.  
 
This comparative survey aims to help Vietnam and other countries streamline existing 
policies to accelerate progress towards better air quality through transport measures. 
Nevertheless, there are certain shortcomings in this study that can be resolved in future 
research. First, air pollution in Hanoi and Beijing is evaluated exclusively through PM2.5 
values, which may overlook the significance of other pollutants in degraded air quality and 
risk oversimplifying their relationships. Second, improvements in Beijing’s air quality may 
have been the collective efforts of multiple sectors, not transport alone. Thus, it is 
recommended that extensive studies covering policies across various sectors be conducted 
for a more comprehensive understanding. Still, this paper serves as an introduction to 
comparative air pollution and related policies in Hanoi and Beijing, laying the foundation 
for further studies into this topic and aiding Hanoi in its ongoing battle against air 
pollution. 
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This is a promising paper with a timely, relevant topic and well-structured argument. The 
research question is clear, the paper is well-organized, and the narrative is both clear and 
strong throughout. The paper features a good synthesis of existing scholarship, with draws from 
peer-reviewed sources, international reports, and government documents, showing extensive 
and real research effort.  Generally speaking, the trajectories of Beijing and Hanoi’s trajectories 
in terms of air pollution appear to be pretty accurate, fairly nuanced, and well-described in the 
paper.  
 
However, before we can send it to peer review, we need clarification on (and perhaps expansion 
to) the methodology (mainly the use of PM2.5 per capita to quantify emissions), a more formal 
academic tone, and slightly stronger engagement with the literature and limitations. While we 
believe that these relatively minor fixes could be fixed upon peer review with Convergence 
Journal (and peer reviewers are well-placed to critique and guide the author to fix these things), 
we believe that the paper will leave a stronger first impression with them and benefit upon 
further revisions after these initial fixes have been taken: 

1.​ The unconventional yet interesting PM2.5 per capita metric could perplex reviewers, 
even though it makes sense when trying to connect environmental concerns with 
sociopolitical ones. The author should clarify or justify this metric before review.  

a.​ Where else has this been used in the literature? Could you discuss this a bit 
more. Since PM2.5 alone is a bit more common, it might be good to actually 
feature both values. 

b.​ (Optional) maybe you can include at least one additional pollutant, such as NO2 
or O3, in your analyses/discussion to avoid over-reliance on PM2.5 alone  

2.​ The author should be more careful about how they establish causality between specific 
policies and PM2.5 trends. After all, many other factors influence air quality, and I am not 
sure if the data presented account for this. Maybe this should just be mentioned or 
touched on somewhat! 

3.​ Some of the phrasing seems a bit informal and presents as if you are advocating for 
policy in a more popular sphere rather than stating more academic, scholarly analysis 
and synthesis (e.g., “wake-up call,” “super-emitters”). This sort of language could be 
toned down and replaced with more academically precise phrasing. There is nothing 
wrong with making informed policy recommendations carefully backed up, supported, 
and tied to evidence, but these should be more formal. 

4.​ The limitations section could be further expanded (influence of meteoreology, industrial 
relocation, regional transport policy) 

a.​ This sort of relates to point 2 above. For instance, how do we know that these 
countries are not just relocating or curbing industries/factories that pollute the 
inside of cities and moving/expanding production into less populated areas? Or 
vice-versa? 

 
Overall, this is already a fairly strong submission, but some fairly quick fixes and touch-ups 
could greatly benefit it if the student is ultimately going to resubmit their paper to Convergence 
Journal. 
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Hanoi’s potential to learn from Beijing’s past experience in addressing air pollution 
caused by vehicle emissions. 
 

Abstract 
Air pollution is a major environmental problem across the world, especially in developing 
countries, and Vietnam is no exception. A national political and economic hub, Hanoi is 
facing severe pollution, even ranked among the world’s most polluted cities in early 2025. 
Current levels of air pollution in Hanoi are exceptionally high, with research indicating 
vehicles are the primary factor. This situation mirrors the past experience of Beijing, a 
famous success story in addressing air pollution through constant regulatory adjustments. 
This paper reviews previous academic studies and news articles to produce a 
comprehensive table that compares policies implemented in each city. It also gathers 
PM2.5 levels in both cities to show that Hanoi’s values exceeded those of Beijing in recent 
years, suggesting a policy gap and delayed responses. The analyses conclude that some of 
Beijing’s policies may be suitable for Hanoi to apply locally, such as low-emission zones 
(LEZs) establishment, scrappage programs and camera-based law enforcement. Other 
strategies like the license-plate lottery or last-digit bans, by contrast, appear impractical 
for adoption. Ultimately, these findings are intended to provide Vietnamese policymakers 
with regulatory insights to tackle air pollution more effectively. 
 
Keywords: air pollution, PM2.5, transportation, policy, Hanoi, Beijing. 
 

1.​ Introduction  
Despite its current relatively low urban population, Southeast Asia has been experiencing 
rapid urban growth (Das & Paul, 2021). This trend is reflected by the case of Vietnam: in 
1986, Vietnam’s urban population was under 12 million, but by 2019, it reached nearly 37 
million (World Bank, 2024). Given that Vietnam’s national transport 
structure—characterized by space constraints and inadequate infrastructure—is strongly 
conducive to personal vehicle use, a growth in population likely increases private vehicle 
ownerships, specifically cars and motorbikes. In 2011, the numbers of registered cars and 
motorbikes in Hanoi were estimated at 235,000 and 4 million, respectively.  
 
Thanks to Hanoi’s rapid growth rates of vehicle ownership (22.8% for cars and 13.1% for 
motorbikes, annually) (Bray & Holyoak, 2015), local traffic emissions of CO, NOx, 
Particulate Matter (PM), and Volatile Organic Compounds (VOCs) in the city have 
increased such that they became the primary factor behind the deterioration in Hanoi’s air 
quality (Sakamoto et al., 2018). Therefore, it is important that the municipal government 
address air pollution with a focus on transportation, particularly through policy 
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implementation. Otherwise, public health as well as the sustainability of urban 
environments may be put at risk.  
 
Having been under China’s rule for over a millennium, Vietnam has been subject to heavy 
Chinese influences in culture, customs, and religions; politically, both countries are 
socialist states led by their respective Communist party. Nevertheless, a divergence 
emerges when it comes to present air quality. On one hand, China has made substantial 
progress in tackling air pollution through enforcement since its 2014 declaration of a “war 
against air pollution”. Statistics have shown sharp declines in PM2.5 (particulate matter 
with a diameter of 2.5µm or less), NO2 (Nitrogen Dioxide), SO2 (Sulfur Dioxide) and CO 
(Carbon Monoxide) nationwide (Silver et al., 2025). On the other hand, Vietnam was listed 
as the second most polluted country in Southeast Asia by IQAir, a world leader in air 
quality apps. Its capital, Hanoi, was named the eighth most polluted city in the world 
(UNICEF, 2024). As a result, an essential question arises: Can air pollution control policies 
from China be applied to Vietnam, and if so, to what degree? Considering the status of this 
issue in both countries, Vietnam may benefit from investigating the key drivers of China’s 
success so far in combating air pollution and see whether they are applicable in the 
Vietnamese context.  
 
While many studies dedicated to air pollution have examined China and Vietnam 
separately, no research on this topic covering both nations has been conducted. Hence, 
this paper aims to offer an overview of the recent battle against air pollution in both 
countries, thereby drawing lessons for application to the Vietnamese context. By 
reviewing the scholarly literature, this paper, with a focus on Beijing (China) and Hanoi 
(Vietnam), examines the current state of air pollution in both cities. It also compares their 
transport-related anti-air pollution policies and identifies Hanoi’s areas for improvement 
based on Beijing’s past experience while accounting for certain limitations in policy 
transfer between the two cities.  

 
2.​ Methodological Approach 

In order to understand air pollution policies of Hanoi and Beijing, a scoping review was 
conducted using Google Scholar and Google News to search for previous studies in the 
field, as well as recent regulatory updates of the government. In this paper, major policy 
changes were introduced, briefly summarized, and then compared in light of municipal 
differences in socioeconomic and political contexts.  
 

3.​ What does recent data show? 
To analyze the most recent trends in air pollution for Hanoi and Beijing, this paper used 
PM2.5 concentrations—a widely adopted metric for air quality assessments—as the key 
indicator. In the United States, PM2.5 is classified as one of the criteria air pollutants under 
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the Clean Air Act (1971), which helped establish safe levels of pollutants in the National 
Ambient Air Quality Standards (Suh et al., 2000). These fine particles are also considered a 
major cause of premature death and illness, and no PM2.5 threshold for absolute safety 
against adverse health effects has been determined (Yu et al., 2023). Moreover, in its 
updated Air Quality Guidelines (2021), the World Health Organization (WHO) recognised 
PM2.5 as a classical air pollutant and recommended a threshold of 5 µg/m³ for annual 
PM2.5 levels exposure. Additionally, concentrations of PM2.5, alongside PM10, are made 
Indicator 11.6.2 under Target 11.6 of the Sustainable Development Goals (SDGs), which aims 
to reduce cities’ negative environmental impact. These statistics serve as background 
information, providing context for the analysis of air pollution trends in Hanoi and Beijing 
that form the core focus of this paper.  
 
This review compares the quarterly average of PM2.5 from 2016 to 2024 in Beijing and in 
Hanoi to understand how and to what extent the policies reviewed in each city may have 
impacted air quality. In order to account for the huge difference between Beijing’s and 
Hanoi’s sizes of urban population, the quarterly average PM2.5 concentrations are 
evaluated per capita (µg/m³/person) for a fairer assessment and comparison (Figure 1). 
PM2.5 per capita refers to the concentration of PM2.5 normalised by population, which 
offers a measure of individual exposure and allows equitable comparisons across cities with 
different population sizes. While this approach has not been applied directly to PM2.5, it 
has been used in other contexts. For example, IPCC’s Climate Change 2023: Synthesis 
Report (Intergovernmental Panel on Climate Change [IPCC], 2023) adopts GHG 
(greenhouse gas) emissions per capita as a key metric. Likewise, Indicator B-3.1 in the 
UNECE Guidelines for the Application of Environmental Indicators recommends GHG 
emissions per capita as a a statistical recommendation with a view to “harmonising the 
absolute value of GHG emissions for international comparisons” (United Nations Economic 
Commission for Europe [UNECE], 2025). Extending this precedent to PM2.5, this study 
employs PM2.5 per capita to provide a more balanced comparison of air quality impacts in 
Hanoi and Beijing by accounting for their demographic variations (Figure 1). 

 
 
 
 
 
 
 
 
 
 



Figure 1  PM2.5 concentrations per capita in Beijing and Hanoi, June 2016 to September 
2024 

 
Both cities exhibit strong seasonality, but Hanoi’s is generally higher and more volatile. The 
most pronounced spikes occur in late 2017–early 2018, with winter peaks in 2018–2019 and 
2020–2021. Dips occurred around mid-2020 and mid-2021, which likely reflected 
pandemic-era slowdowns, were followed by a rebound in late-2021. From 2022 onwards, 
most of Beijing’s values were between ~2–4 µg/m³ with smaller seasonal swings, whereas 
those of Hanoi were higher, roughly ~4–6 µg/m³ with occasional winter bumps. Overall, 
while Beijing’s amplitude seems to have dampened over time, Hanoi’s remains high with 
less evidence of a structural step-down. These patterns suggest the effectiveness of 
Beijing's measures and imply that Hanoi still has substantial challenges to resolve. 
 
Taken against policy timing, the contrast is consistent with each city’s strategy. Beijing’s 
earlier fuel and vehicle controls, scrappage of high emitters, and long-running traffic 
restrictions align with a lower baseline and smaller seasonal peaks in recent years (Yang et 
al., 2015). Hanoi’s 2019–2021 actions targeted household fuels and open burning, which 
likely helped curb the most extreme spikes seen in 2017–2018; however, its transport levers 
(motorbike testing, LEZs/cordons) only begin in 2025–2028, thus, an extensive, sustained 
transport-driven reduction has not yet been observed in the series (Vietnam News, 2023; 
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Vietnam News, 2019; Vietnam News, 2024; Vu Tuan, 2025). In short, Beijing resembles a 
mature, policy-stabilized regime, whereas Hanoi remains in transition with time needed for 
transport measures to prove their efficiency.​
 
Nevertheless, it is difficult to establish a direct causality between PM2.5 fluctuations and 
specific policy outcomes, as other factors—such as meteorological conditions, regional 
pollution transport, and biomass burning—may also influence air quality. Therefore, the 
purpose of this research is to produce a high-level overview of PM2.5 patterns in both 
cities, framing them within policy contexts to demonstrate how regulatory trajectories may 
correspond with observed changes while acknowledging that policy-specific efficacy must 
be concluded from a wider body of literature and not solely from this high-level PM2.5 time 
series. 
 
Health-wise, the World Health Organization’s annual guideline on PM2.5 is 5 µg/m³. Recent 
months’ PM2.5 levels in Beijing often fall near or below that threshold; meanwhile, Hanoi 
still records many months above it. That said, month-to-month variation can result from 
temporary events or region-wide influences, so regulatory effects are better analyzed from 
sustained trends than single spikes. 
 

4.​ A brief review of Beijing’s major transport-related air pollution policies 
Beijing’s set of actions against vehicular air pollution has developed over more than two 
decades, characterized by a structured framework across five key fronts: fuel quality and 
vapor recovery, vehicle emission controls, traffic management, compliance, and 
alternative-fuel fleets (UNEP, 2019; Wu et al., 2011; Yang et al., 2015). The city’s effort 
marked its beginning with the 1997 Strategies and Implementation Plan for Controlling 
Motor Vehicle Emissions in Beijing, which served as the cornerstone for applying 
Euro-equivalent standards to all newly registered vehicles starting in 1999 (Yang et al., 
2015). From 1999 to 2015, Beijing took complementary measures targeted at both new and 
in-use vehicle emissions while controlling how, when, and which vehicles could access the 
urban centre (UNEP, 2019; Yang et al., 2015).  
 
On fuels, Beijing acted earlier and more aggressively than stipulated by national 
requirements. It first banned lead and then limited sulfur content in fuel, enabling modern 
after-treatment technologies (Yang et al., 2015). Within less than two decades, the city 
replaced poorly quality-controlled fuel with lead-free gasoline and diesel capped at 10 ppm 
sulfur, facilitating sizable tailpipe reductions. Beijing also addressed evaporative losses by 
mandating Stage I and Stage II gasoline vapor recovery at filling stations beginning in 2000, 
three years ahead of national rules. In 2007, Beijing funded a large-scale retrofit program 
that equipped over 1,000 stations and tanker trucks with the required vapor recovery 
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systems for the 2008 Olympics, cutting VOC emissions by an estimated 20,000 metric tons 
annually (Fung & Maxwell, 2011; Z. Yang et al., 2015). 
 
Emission standards for both light-duty gasoline and heavy-duty diesel vehicles (China I–V 
and China 1–5, respectively) were adopted by Beijing in an accelerated manner, helping to 
close its gap with the EU and U.S. as well as reduce new-vehicle emissions (UNEP, 2019). To 
manage the in-use fleet, the city successfully utilized a color-labeling system that laid the 
groundwork for subsequent scrappage and retrofitting programs. Scrappage programs 
were carried out in phases, restricting certain types of vehicle from entering central areas 
and providing subsidies that encouraged the retirement of high emitters (UNEP, 2019; Wu 
et al., 2011; Yang et al., 2015). Meanwhile, despite several preliminary pilot programs, 
retrofits (e.g. three-way catalysts, flexible-fuel engines, diesel particulate filters) met with 
mixed reception due to their transient benefits but high operation-maintenance costs and 
limited lifespan (Yang et al., 2015).  
 
Traffic control policies implemented by the Beijing government have significantly 
decreased demand for and access to new vehicles. In 2011 the city initiated its license-plate 
lottery to cap new registrations, and the average 26-month queue time to be given an 
official plate reduced winners’ likelihood of actually switching to driving by 16% (J. Yang et 
al., 2014). The city also enacted several restrictions: spatially, motorcycles are prohibited 
within the Fourth Ring Road, and yellow-label vehicles have been fully forbidden from the 
metropolitan area since late 2014 (Z. Yang et al., 2015; The State Council of the People’s 
Republic of China, 2015); temporally, weekday “last-digit” driving restrictions—which ban 
vehicles from entering the Fifth Ring Road on designated days according to their 
license-plate numbers—were first piloted for the 2008 Olympics. Afterwards, they were 
extended due to their effectiveness, and have continued to help manage peak-hour traffic 
ever since. For non-local vehicles (excluding already-banned yellow-label vehicles), a 
provisional City Pass is required to access the Sixth Ring Road; otherwise, they can only 
travel beyond the Sixth Ring Road from midnight to 6 a.m. (Beijing Municipal Government, 
2025; Z. Yang et al., 2015). 
 
Compliance measures were implemented to augment these aforementioned controls. 
Beijing’s inspection-and-maintenance (I/M) program mandates periodic safety and 
emissions testing. National and local guidelines were introduced to standardize procedures 
and verification of type-approval criteria; testing intervals vary depending on vehicle type 
and age (Z. Yang et al., 2015). Concurrently, roadside remote sensing contributes to 
enhanced enforcement by spotting high-emitting vehicles, tracking fleet trends, and 
checking I/M program performance despite its inaccuracies in monitoring vehicles 
individually (Z. Yang et al., 2015). However, loopholes exist: old, unqualified vehicles may slip 
in ring-road boundaries; some Beijing-registered vehicles may refuel outside the city, 

https://www.zotero.org/google-docs/?2djg5s
https://www.zotero.org/google-docs/?2djg5s
https://www.zotero.org/google-docs/?jYsl1n


where sulfur levels are higher because of inadequate regulation. Both of these scenarios 
can increase real-world emissions and risk catalyst failure, thus calling for regionally 
coordinated policies on fuel standards and enforcement to ensure enhanced regulatory 
efficacy (Zhang et al., 2014). 
 
Finally, Beijing coupled restrictions with cleaner, more sustainable vehicle technologies. 
The city has strongly promoted new energy vehicles (NEVs) and built one of the world’s 
largest fleets of natural-gas buses, employing both CNG and LNG, technologies that cut 
life-cycle CO2 emissions by 18-25% compared to gasoline buses (Hao et al., 2016). In an 
attempt to foster NEV adoption among its citizens, the government released a separate 
license plate cap for this type of vehicle (Z. Yang et al., 2015). Together, these 
complementary measures—including cleaner fuels, tighter standards, targeted scrappage, 
access controls, rigorous compliance tools, and alternative-fuel deployment—create the 
backbone of Beijing’s transport-focused anti-air pollution strategy. 
 

5.​ A brief review of Hanoi’s major air pollution policies 
This section reviews Hanoi’s city-level efforts to curb transport-related air pollution from 
mid-2000s to 2025. Due to the recent nature of Hanoi’s policies targeted at vehicular air 
pollution, it also briefly examines related measures, such as the charcoal stoves ban and 
control on open burning, as key drivers of observed air-quality trends in Hanoi. 
 
The backbone of Hanoi’s approach has been a 2017 People’s Council resolution to rein in 
private motorbikes (Nguyen Thuy, 2017), followed by legal authority in the revised Capital 
Law (effective from 2025) that lets the city create low-emission zones and apply more 
stringent rules on local vehicles (Ngoc Mai & Nguyen Quy, 2025). In parallel, Hanoi banned 
honeycomb charcoal stoves, curbed open burning, and began relocating polluting factories 
out of the urban core, while upgrading its monitoring and enforcement toolkit (Vietnam 
News, 2019; Vietnam News, 2023; VietNamNet News, 2021).  
 
Unlike Beijing’s early fuel-quality push, Hanoi’s most impactful fuel actions have targeted 
household sources. In late 2019 the Chairman of the People’s Committee ordered the 
elimination of honeycomb (beehive) charcoal stoves, which the city had identified as a 
major PM contributor in dense districts (Vietnam News, 2019). In September 2020, a law 
under Instruction 15/CT-UBND formally banned the open burning of agricultural residues 
(notably rice straw) and trash; subsequent reporting highlights both the rule and the 
continuing enforcement challenge in suburban districts (Vietnam News, 2023). To ensure 
household-fuel compliance, Hanoi’s 2019 stove directive shifted from education and 
support in 2020 to penalties from 2021, with enforcement handled by the city’s 
environmental protection units (Vietnam News, 2019). For open burning, Instruction 
15/CT-UBND tasks the Department of Natural Resources and Environment (DONRE) and 



district authorities with inspections and sanctions, though coverage gaps remain in 
peri-urban rice areas (Vietnam News, 2023). The city has also run a long-standing program 
to relocate polluting factories away from central districts; by 2021 it had listed around 90 
establishments for removal and reported partial progress, with the program continuing as 
sites and financing line up (VietNamNet News, 2021).  

For new policy architecture, Hanoi’s 2017 People’s Council resolution laid out a phased 
restriction on motorbike circulation through 2030, explicitly linking traffic control to 
air-quality gains and public-transport expansion (Nguyen Thuy, 2017). The 2024 Capital Law 
then empowered Hanoi to set low-emission zones (LEZs) and adopt stricter local emissions 
measures; pilots are slated in central districts from January 1, 2025, prioritizing cleaner 
vehicles and public transport access (Ngoc Mai & Nguyen Quy, 2025). Translating 
framework into timelines, the city has announced a staged ban on fossil-fuel motorbikes: a 
first cordon within Ring Road 1 from July 1, 2026, expanding to tighter two-wheel and car 
restrictions between Rings 1–2 from January 1, 2028 (Vu Tuan, 2025). 

In parallel, Hanoi is preparing periodic emissions testing for in-use motorbikes, with a 
national roadmap pointing to a Hanoi/HCMC start in 2027 and phased coverage by model 
year thereafter (Vietnam News, 2025). Hanoi’s LEZs pilots operationalize zone-based access 
management, restricting high-emitting fossil-fuel vehicles in core districts, pairing the rule 
with investment in public transport and charging (Ngoc Mai & Nguyen Quy, 2025). The 
Capital Law text and city briefings emphasize LEZs authority, phased expansion after 2030, 
and the use of fees/charges to reinforce behavior change (Ngoc Mai & Nguyen Quy, 2025). 
These zone-based controls complement the 2017 resolution’s longer-run intent to 
progressively limit motorbike circulation citywide as transit supply improves. 

In terms of public transport, to align access rules with cleaner fleets, 
Hanoi has adopted a green-bus roadmap: targets announced in 2025 aim for a 
full switch to electric/green-energy buses by 2030, with interim milestones 
(≈10% in 2025; 20–23% in 2026) and supporting infrastructure/finance 
measures (Vietnam News, 2024). Several statements and press briefings also 
reference taxi electrification by 2030 (some sources cite “all taxis,” 
others “at least 50% buses and all taxis”), reflecting evolving targets as 
plans are finalized (Vietnam News, 2024). Earlier than these transport 
measures, Hanoi set a foundation for monitoring and dust control. Decision 
355/QĐ-UBND (January 13, 2012) approved a fixed air-quality monitoring network to 2020, 
establishing the city’s long-term infrastructure for air-pollution observation (Hanoi 
People’s Committee, 2012). Meanwhile, Decision 02/2005/QĐ-UB and Decision 
55/2009/QĐ-UBND required construction sites to control dust and maintain sanitation 



(Hanoi People’s Committee, 2005; 2009). These actions were important for PM reductions 
alongside later traffic-related measures. 

 

6.​ Comparison of Beijing and Hanoi’s air pollution approaches 
Overall, Beijing and Hanoi are working towards the same objective, cleaner air, but with 
different approaches. Beijing started early by addressing what enters the tank. It pushed 
cleaner fuels (down to 10 ppm sulfur and no lead) and required gas stations to capture 
gasoline vapors, which allows modern emissions equipment to work better. Meanwhile, 
Hanoi can’t set its own fuel rules (those are nationally determined), so its new powers focus 
on access: starting in 2025, the city uses low-emission zones (LEZs) and road “cordons” to 
favor cleaner vehicles in key areas. 
 
For new and in-use vehicles, Beijing moved faster in implementing standards and enforced 
them more rigorously. It introduced strict limits for new cars and trucks; used a color-label 
system, roadside remote sensing; and ran an inspection/maintenance program to identify 
and retire the most polluting vehicles. Hanoi follows national standards for new vehicles 
and is now developing its enforcement tools: periodic emissions testing for motorbikes 
slated for 2027 (which are piloted in Hanoi and Ho Chi Minh City before expansion). 
 

Traffic management also reflects different strategies. Beijing limits car ownership with a 
license-plate lottery (since 2011), lays down weekday “last-digit” driving rules, bans 
motorcycles inside the 4th Ring Road, and keeps high-emitting yellow-label vehicles out 
entirely. Hanoi, by contrast, doesn’t use lotteries or last-digit rules; instead, it’s restricting 
in phases where higher-emitting vehicles can go: a 2017 decision sets up a phase-out of 
gasoline motorbikes in the urban core by 2030, with a firm cordon inside Ring Road 1 on 
July 1, 2026, and a wider zone in 2028. LEZs will then scale up thereafter. 
 
Beyond traffic, while Beijing’s headline moves were mostly on-road, Hanoi prioritized major 
non-traffic contributors inside the city: it eliminated honeycomb charcoal stoves by 2021 
and banned open burning of crop waste and trash from 2020. Both cities are also pushing 
cleaner fleets, but in different ways: Beijing built large CNG/LNG and NEV programs 
whereas Hanoi is linking bus and taxi electrification to its LEZs and cordon timelines 
toward 2030. 
 

On monitoring and enforcement, Beijing already has a mature system: an extensive 
air-quality network, roadside testing, and large scrappage programs. Hanoi has a city AQ 
(air quality) network and district enforcement teams for stove and burning bans, and 
upcoming  testing centers to police motorbike emissions. 



 
Beijing’s model is largely based on technological upgrade and strict enforcement with 
controls on when and how many cars can drive. Hanoi’s model is based on zones and 
access rules, paired with household-fuel crackdowns and a staged build-out of emissions 
testing, reflecting its more limited regulatory authority and later policy start.  
 
Based on these comparisons, a comprehensive table was created (Table 1).  
 

Air Pollution 
Policy/Strategy 

Beijing Hanoi 

Fuel quality & 
vapor recovery 

Led the nation on cleaner fuels 
(to 10 ppm sulfur) and 
gas-station Stage I/II vapor 
recovery with retrofits before 
the 2008 Olympics. 

No city-specific fuel-quality 
mandates; fuel is set nationally. 
LEZs authority (2025) can 
indirectly tighten via access rules. 

New-vehicle 
emission 
standards 

Applied Euro-pathway early 
(Beijing 1 in 1999 and China 5 
by 2013), often ahead of the 
national timeline. 

Follows national standards; new 
local authority (Capital Law 2025) 
to set tighter access by emission 
tier within LEZs. 

In-use vehicle 
controls (I/M, 
remote sensing) 

Robust I/M and roadside 
remote sensing; color label 
system (green/yellow) enabled 
targeted scrappage. 

Periodic emissions testing for 
motorbikes slated to begin in 2027 
(Hanoi/HCMC first), phasing 
nationwide by 2030. 

Traffic control 
and usage 
restrictions 

Odd-even/last-digit weekday 
restrictions started during the 
2008 Olympics and continued 
(modified). 

Not citywide last-digit rules; 
instead, phased access limits for 
high-emitting/fossil-fuel vehicles 
via LEZs and cordons. 

Vehicle 
population 
control 

License-plate lottery since 
2011; annual caps tightened 
(240k to 150k). 

No lottery; strategy is to restrict 
where/when certain vehicles can 
circulate (zone-based). 

Low-emission 
zones (LEZs) 

Piloted YLV bans and 
zone-based controls; studied 
broader LEZs in the mid-2010s. 

Legal authority from 2025; pilots 
in central districts from 2025 with 
expansion after 2030. 



Motorbike 
restrictions 

Motorcycles restricted within 
4th Ring Road; focus on YLV 
ban (2014). 

2017 resolution to phase out 
gasoline motorbikes in urban core 
by 2030; firm cordon inside Ring 
Road 1 on 1 Jul 2026, expand in 
2028. 

Alternative-fuel 
fleets 

CNG/LNG bus rollout; NEV 
promotion, including separate 
license caps for NEVs. 

EV transition targets for public 
transport/taxis toward 2030 
aligned with LEZs/cordon rollout. 

Monitoring & 
enforcement 
tools 

Expanded AQ network; 
empowered BEPB for roadside 
testing; strong scrappage 
programs for YLVs. 

City AQ monitoring network; 
district-level enforcement for 
stove/open-burning bans; 
building out motorbike testing 
centers. 

Household fuels 
& Open burning 

Controls exist but less 
emphasis citywide; focus 
remained on transport and 
industry (coal-to-gas 
campaign was mostly 
regional/national). 

Directive to eliminate honeycomb 
charcoal stoves by 2021 (support 
in 2020; fines from 2021). 
Instruction 15/CT-UBND (Sep 
2020) bans open burning of 
agricultural waste and trash; 
ongoing enforcement. 

Table 1. Beijing and Hanoi’s transport-related policies targeted at air pollution 
 

7.​ Discussion:  
Ultimately, the review of policies and recent data show that Beijing has experienced a 
steady decline in PM2.5 per capita. This trend reflects the relative success of Beijing’s 
efforts to tackle air pollution. On the contrary, Hanoi’s PM2.5 per capita values fluctuated 
more dramatically throughout the recorded period, displaying a stable or slightly upward 
trend over the last 4 years. This suggests that air pollution in the city remains insufficiently 
addressed or is worsening. Furthermore, among the 100 months illustrated in the chart, 
Hanoi’s PM2.5 per Capita exceeded Beijing’s in 70% of the cases. This pattern indicates that 
air pollution remains a major concern for Hanoi, underscoring the importance of timely 
government regulations to protect public health and the environment.  
 
Hanoi can improve its air quality, but this means introducing its new measures in a logical 
sequence and reinforcing them with steady enforcement. Beijing’s success in tackling 
vehicular air pollution highlights that progress comes from a set of actions maintained over 
the years. They include tight vehicle regulations, clear restrictions on where high-emitting 



vehicles can operate, and rigorous follow-through. While Hanoi has already addressed 
several non-traffic sources, such as charcoal “honeycomb” stoves and open burning, a 
recommended next step is to implement low-emission zones (LEZs) and inner-city cordons 
in a systematic, equitable, and persistent manner. To ensure this transition is socially just, 
especially for low-income motorbike users, phased implementation must be paired with 
financial support mechanisms, such as hardship exemptions, vouchers, or micro-loans, to 
facilitate the switch to cleaner motorbikes. 
 
However, to be more impactful, some policies could be transferred or adapted from Beijing 
to Hanoi—for instance, zone access with clear rules. Hanoi’s phased implementation could 
start from within Ring Road 1, followed by a scheduled expansion, and employ cameras to 
reduce the dependence on manual spot checks for enforcement. Additionally, Hanoi could 
prioritize the highest polluters for targeting and use emissions testing (and quick roadside 
checks where possible) to find vehicles with disproportionately high emissions, then offer 
trade-in or scrappage bonuses tied to cleaner replacements—ideally electric motorbikes. 
Hanoi could also foster compliance by standardizing inspection procedures then linking 
test results to LEZs access, and storing everything digitally for better organization. 
 
Nonetheless, it is worth noting that a difference in cultural contexts between Beijing and 
Hanoi does exist. Thus, there are some policies that were successful in Beijing, but would 
be less feasible in Hanoi’s context. For example,  Beijing’s license-plate lottery and weekday 
last-digit bans worked there, but they’re not as suitable for Hanoi. Hanoi is a motorbike 
city, and many people use their bikes to earn a living. Limiting vehicle operation through 
lottery or alternating-day license plate permits could adversely affect lower-income riders, 
many of whom rely on motorcycles for livelihood, while yielding more limited 
environmental benefits than spatial restrictions. Also, Beijing could order cleaner fuel and 
early vapor recovery systems at gas stations; however, Hanoi can’t set fuel specs on its own. 
Instead, it should push nationally for those changes while using city purchasing (e-buses, 
e-taxis, municipal fleets) to promote cleaner technologies into the market. 
 
It is also crucial that local context be considered. To ensure an equitable transition, LEZs 
should be accompanied with subsidies like hardship exemptions, vouchers or micro-loans 
to help riders switch to cleaner motorbikes. In addition, practically sufficient charging or 
battery-swap options should be offered in dense neighborhoods. Hanoi’s budgets and 
staffing are more limited than Beijing’s, so it is advisable for Hanoi to roll out cameras, test 
centers, scrappage funding in phases and clearly signal what’s coming ahead a sufficient 
amount of time (e.g., 2026 inner cordon, 2028 expansion). It should keep working on 
non-traffic sources too: facilitate the open-burning ban by funding straw collection and 
alternative uses (compost, biochar), and continue moving heavy industry out of residential 
districts. 



 
8.​ Limitations: 

Several limitations should be noted when interpreting these findings. First, PM2.5 per 
capita was used as the sole indicator of air quality in this paper, potentially overlooking 
other air pollutants that also affect public health, such as NO₂, SO₂, and VOCs. Second, the 
study only focuses on Beijing and Hanoi, making the results less appropriate for 
generalization and transferral to urban contexts with different population densities, 
infrastructures, or governance systems. Third, while PM2.5 trends are analysed alongside 
policy timelines, proving a direct causality is impossible given other external influences on 
air quality, including industrial relocation, regional pollution transport, weather, and 
temporary events. Finally, not all policies are transferable across cities due to 
socioeconomic, cultural, and regulatory variations. Hence, future research could expand to 
multiple pollutants, additional cities, and cross-sector policy influences for a more 
comprehensive assessment of urban air quality management. 
 

9.​ Conclusion 
This paper examined the current status of air pollution in Hanoi and Beijing from mid-2016 
to mid-2024, using PM2.5 as the core metric. The findings suggested that: while Beijing has 
successfully mitigated the impacts of air pollution through rigorous regulatory measures, 
Hanoi has shown modest progress. Policies aimed at improving air quality were then 
reviewed for both cities, focusing on transport-related measures for Beijing and a broader 
range of fields for Hanoi. A thorough table was compiled, categorizing and contrasting 
policies in both cities. Main differences in each category were then identified and briefly 
discussed. Subsequently, Beijing’s policies were assessed if they are suitable for Hanoi’s 
local application, proposing recommendations for air pollution abatement to the municipal 
government. The review also took into account cultural and socioeconomic factors to 
outline potential adjustments for effective policy adoption.  
 
This comparative survey aims to help Vietnam and other countries streamline existing 
policies to accelerate progress towards better air quality through transport measures. 
Nevertheless, there are certain shortcomings in this study, which can be resolved in future 
research. As the analysis is limited to two cities and only focuses on PM2.5, future studies 
should expand to cover multiple pollutants (such as NO2​, SO2​, and VOCs) and include 
additional urban contexts with varying population densities or governance systems to 
improve generalizability. Furthermore, research should also explore cross-sector policy 
influences, as improvements in Beijing’s air quality resulted from multiple factors, not 
transport alone, while accounting for the non-transferability of some policies due to 
socioeconomic and cultural differences. Still, this paper serves as an introduction to 
comparative air pollution and related policies in Hanoi and Beijing, laying the foundation 
for further studies into this topic and supporting Hanoi’s efforts in mitigating air pollution. 
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 2 

Hanoi’s potential to learn from Beijing’s past experience in addressing air pollution 3 

caused by vehicle emissions. 4 

 5 

Abstract 6 

Air pollution is a major environmental problem across the world, especially in developing 7 

countries, and Vietnam is no exception. A national political and economic hub, Hanoi is 8 

facing severe pollution, even ranked among the world’s most polluted cities in early 2025. 9 

Current levels of air pollution in Hanoi are exceptionally high, with research indicating 10 

vehicles are the primary factor. This situation mirrors the past experience of Beijing, a 11 

famous success story in addressing air pollution through constant regulatory adjustments. 12 

This paper reviews previous academic studies and news articles to produce a 13 

comprehensive table that compares policies implemented in each city. It also gathers 14 

PM2.5 levels in both cities to show that Hanoi’s values exceeded those of Beijing in recent 15 

years, suggesting a policy gap and delayed responses. The analyses conclude that some of 16 

Beijing’s policies may be suitable for Hanoi to apply locally, such as low-emission zones 17 

(LEZs) establishment, scrappage programs and camera-based law enforcement. Other 18 

strategies like the license-plate lottery or last-digit bans, by contrast, appear impractical 19 

for adoption. Ultimately, these findings are intended to provide Vietnamese policymakers 20 

with regulatory insights to tackle air pollution more effectively. 21 

 22 

Keywords: air pollution, PM2.5, transportation, policy, Hanoi, Beijing. 23 

 24 

1. Introduction  25 

Despite its current relatively low urban population, Southeast Asia has been experiencing 26 

rapid urban growth (Das & Paul, 2021). This trend is reflected by the case of Vietnam: in 1986, 27 

Vietnam’s urban population was under 12 million, but by 2019, it reached nearly 37 million 28 

(World Bank, 2024). Given that Vietnam’s national transport structure—characterized by 29 

space constraints and inadequate infrastructure—is strongly conducive to personal vehicle 30 

use, a growth in population likely increases private vehicle ownerships, specifically cars and 31 

motorbikes. In 2011, the numbers of registered cars and motorbikes in Hanoi were estimated 32 

at 235,000 and 4 million, respectively.  33 

 34 

Thanks to Hanoi’s rapid growth rates of vehicle ownership (22.8% for cars and 13.1% for 35 

motorbikes, annually) (Bray & Holyoak, 2015), local traffic emissions of CO, NOx, Particulate 36 

Matter (PM), and Volatile Organic Compounds (VOCs) in the city have increased such that 37 

they became the primary factor behind the deterioration in Hanoi’s air quality (Sakamoto et 38 

al., 2018). Therefore, it is important that the municipal government address air pollution 39 



with a focus on transportation, particularly through policy implementation. Otherwise, 1 

public health as well as the sustainability of urban environments may be put at risk.  2 

 3 

Having been under China’s rule for over a millennium, Vietnam has been subject to heavy 4 

Chinese influences in culture, customs, and religions; politically, both countries are socialist 5 

states led by their respective Communist party. Nevertheless, a divergence emerges when 6 

it comes to present air quality. On one hand, China has made substantial progress in tackling 7 

air pollution through enforcement since its 2014 declaration of a “war against air pollution”. 8 

Statistics have shown sharp declines in PM2.5 (particulate matter with a diameter of 2.5µm 9 

or less), NO2 (Nitrogen Dioxide), SO2 (Sulfur Dioxide) and CO (Carbon Monoxide) nationwide 10 

(Silver et al., 2025). On the other hand, Vietnam was listed as the second most polluted 11 

country in Southeast Asia by IQAir, a world leader in air quality apps. Its capital, Hanoi, was 12 

named the eighth most polluted city in the world (UNICEF, 2024). As a result, an essential 13 

question arises: Can air pollution control policies from China be applied to Vietnam, and if 14 

so, to what degree? Considering the status of this issue in both countries, Vietnam may 15 

benefit from investigating the key drivers of China’s success so far in combating air pollution 16 

and see whether they are applicable in the Vietnamese context.  17 

 18 

While many studies dedicated to air pollution have examined China and Vietnam separately, 19 

no research on this topic covering both nations has been conducted. Hence, this paper aims 20 

to offer an overview of the recent battle against air pollution in both countries, thereby 21 

drawing lessons for application to the Vietnamese context. By reviewing the scholarly 22 

literature, this paper, with a focus on Beijing (China) and Hanoi (Vietnam), examines the 23 

current state of air pollution in both cities. It also compares their transport-related anti-air 24 

pollution policies and identifies Hanoi’s areas for improvement based on Beijing’s past 25 

experience while accounting for certain limitations in policy transfer between the two 26 

cities.  27 

 28 

2. Methodological Approach 29 

In order to understand air pollution policies of Hanoi and Beijing, a scoping review was 30 

conducted using Google Scholar and Google News to search for previous studies in the field, 31 

as well as recent regulatory updates of the government. In this paper, major policy changes 32 

were introduced, briefly summarized, and then compared in light of municipal differences 33 

in socioeconomic and political contexts.  34 

 35 

3. What does recent data show? 36 

To analyze the most recent trends in air pollution for Hanoi and Beijing, this paper used 37 

PM2.5 concentrations—a widely adopted metric for air quality assessments—as the key 38 

indicator. In the United States, PM2.5 is classified as one of the criteria air pollutants under 39 

the Clean Air Act (1971), which helped establish safe levels of pollutants in the National 40 
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Ambient Air Quality Standards (Suh et al., 2000). These fine particles are also considered a 1 

major cause of premature death and illness, and no PM2.5 threshold for absolute safety 2 

against adverse health effects has been determined (Yu et al., 2023). Moreover, in its updated 3 

Air Quality Guidelines (2021), the World Health Organization (WHO) recognised PM2.5 as a 4 

classical air pollutant and recommended a threshold of 5 µg/m³ for annual PM2.5 levels 5 

exposure. Additionally, concentrations of PM2.5, alongside PM10, are made Indicator 11.6.2 6 

under Target 11.6 of the Sustainable Development Goals (SDGs), which aims to reduce cities’ 7 

negative environmental impact. These statistics serve as background information, providing 8 

context for the analysis of air pollution trends in Hanoi and Beijing that form the core focus 9 

of this paper.  10 

 11 

This review compares the quarterly average of PM2.5 from 2016 to 2024 in Beijing and in 12 

Hanoi to understand how and to what extent the policies reviewed in each city may have 13 

impacted air quality. In order to account for the huge difference between Beijing’s and 14 

Hanoi’s sizes of urban population, the quarterly average PM2.5 concentrations are evaluated 15 

per capita (µg/m³/person) for a fairer assessment and comparison (Figure 1). PM2.5 per 16 

capita refers to the concentration of PM2.5 normalised by population, which offers a 17 

measure of individual exposure and allows equitable comparisons across cities with different 18 

population sizes. While this approach has not been applied directly to PM2.5, it has been 19 

used in other contexts. For example, IPCC’s Climate Change 2023: Synthesis Report 20 

(Intergovernmental Panel on Climate Change [IPCC], 2023) adopts GHG (greenhouse gas) 21 

emissions per capita as a key metric. Likewise, Indicator B-3.1 in the UNECE Guidelines for 22 

the Application of Environmental Indicators recommends GHG emissions per capita as a a 23 

statistical recommendation with a view to “harmonising the absolute value of GHG emissions 24 

for international comparisons” (United Nations Economic Commission for Europe [UNECE], 25 

2025). Extending this precedent to PM2.5, this study employs PM2.5 per capita to provide a 26 

more balanced comparison of air quality impacts in Hanoi and Beijing by accounting for their 27 

demographic variations (Figure 1). 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 
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Figure 1  PM2.5 concentrations per capita in Beijing and Hanoi, June 2016 to September 1 

2024 2 

 3 

Both cities exhibit strong seasonality, but Hanoi’s is generally higher and more volatile. The 4 

most pronounced spikes occur in late 2017–early 2018, with winter peaks in 2018–2019 and 5 

2020–2021. Dips occurred around mid-2020 and mid-2021, which likely reflected pandemic-6 

era slowdowns, were followed by a rebound in late-2021. From 2022 onwards, most of 7 

Beijing’s values were between ~2–4 µg/m³ with smaller seasonal swings, whereas those of 8 

Hanoi were higher, roughly ~4–6 µg/m³ with occasional winter bumps. Overall, while 9 

Beijing’s amplitude seems to have dampened over time, Hanoi’s remains high with less 10 

evidence of a structural step-down. These patterns suggest the effectiveness of Beijing's 11 

measures and imply that Hanoi still has substantial challenges to resolve. 12 

 13 

Taken against policy timing, the contrast is consistent with each city’s strategy. Beijing’s 14 

earlier fuel and vehicle controls, scrappage of high emitters, and long-running traffic 15 

restrictions align with a lower baseline and smaller seasonal peaks in recent years (Yang et 16 

al., 2015). Hanoi’s 2019–2021 actions targeted household fuels and open burning, which likely 17 

helped curb the most extreme spikes seen in 2017–2018; however, its transport levers 18 

(motorbike testing, LEZs/cordons) only begin in 2025–2028, thus, an extensive, sustained 19 

transport-driven reduction has not yet been observed in the series (Vietnam News, 2023; 20 
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Vietnam News, 2019; Vietnam News, 2024; Vu Tuan, 2025). In short, Beijing resembles a 1 

mature, policy-stabilized regime, whereas Hanoi remains in transition with time needed for 2 

transport measures to prove their efficiency. 3 

 4 

Nevertheless, it is difficult to establish a direct causality between PM2.5 fluctuations and 5 

specific policy outcomes, as other factors—such as meteorological conditions, regional 6 

pollution transport, and biomass burning—may also influence air quality. Therefore, the 7 

purpose of this research is to produce a high-level overview of PM2.5 patterns in both cities, 8 

framing them within policy contexts to demonstrate how regulatory trajectories may 9 

correspond with observed changes while acknowledging that policy-specific efficacy must 10 

be concluded from a wider body of literature and not solely from this high-level PM2.5 time 11 

series. 12 
 13 

Health-wise, the World Health Organization’s annual guideline on PM2.5 is 5 µg/m³. Recent 14 

months’ PM2.5 levels in Beijing often fall near or below that threshold; meanwhile, Hanoi still 15 

records many months above it. That said, month-to-month variation can result from 16 

temporary events or region-wide influences, so regulatory effects are better analyzed from 17 

sustained trends than single spikes. 18 

 19 

4. A brief review of Beijing’s major transport-related air pollution policies 20 

Beijing’s set of actions against vehicular air pollution has developed over more than two 21 

decades, characterized by a structured framework across five key fronts: fuel quality and 22 

vapor recovery, vehicle emission controls, traffic management, compliance, and alternative-23 

fuel fleets (UNEP, 2019; Wu et al., 2011; Yang et al., 2015). The city’s effort marked its beginning 24 

with the 1997 Strategies and Implementation Plan for Controlling Motor Vehicle Emissions in 25 

Beijing, which served as the cornerstone for applying Euro-equivalent standards to all newly 26 

registered vehicles starting in 1999 (Yang et al., 2015). From 1999 to 2015, Beijing took 27 

complementary measures targeted at both new and in-use vehicle emissions while 28 

controlling how, when, and which vehicles could access the urban centre (UNEP, 2019; Yang 29 

et al., 2015).  30 

 31 

On fuels, Beijing acted earlier and more aggressively than stipulated by national 32 

requirements. It first banned lead and then limited sulfur content in fuel, enabling modern 33 

after-treatment technologies (Yang et al., 2015). Within less than two decades, the city 34 

replaced poorly quality-controlled fuel with lead-free gasoline and diesel capped at 10 ppm 35 

sulfur, facilitating sizable tailpipe reductions. Beijing also addressed evaporative losses by 36 

mandating Stage I and Stage II gasoline vapor recovery at filling stations beginning in 2000, 37 

three years ahead of national rules. In 2007, Beijing funded a large-scale retrofit program 38 

that equipped over 1,000 stations and tanker trucks with the required vapor recovery 39 
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systems for the 2008 Olympics, cutting VOC emissions by an estimated 20,000 metric tons 1 

annually (Fung & Maxwell, 2011; Z. Yang et al., 2015). 2 

 3 

Emission standards for both light-duty gasoline and heavy-duty diesel vehicles (China I–V 4 

and China 1–5, respectively) were adopted by Beijing in an accelerated manner, helping to 5 

close its gap with the EU and U.S. as well as reduce new-vehicle emissions (UNEP, 2019). To 6 

manage the in-use fleet, the city successfully utilized a color-labeling system that laid the 7 

groundwork for subsequent scrappage and retrofitting programs. Scrappage programs were 8 

carried out in phases, restricting certain types of vehicle from entering central areas and 9 

providing subsidies that encouraged the retirement of high emitters (UNEP, 2019; Wu et al., 10 

2011; Yang et al., 2015). Meanwhile, despite several preliminary pilot programs, retrofits (e.g. 11 

three-way catalysts, flexible-fuel engines, diesel particulate filters) met with mixed 12 

reception due to their transient benefits but high operation-maintenance costs and limited 13 

lifespan (Yang et al., 2015).  14 

 15 

Traffic control policies implemented by the Beijing government have significantly decreased 16 

demand for and access to new vehicles. In 2011 the city initiated its license-plate lottery to 17 

cap new registrations, and the average 26-month queue time to be given an official plate 18 

reduced winners’ likelihood of actually switching to driving by 16% (J. Yang et al., 2014). The 19 

city also enacted several restrictions: spatially, motorcycles are prohibited within the Fourth 20 

Ring Road, and yellow-label vehicles have been fully forbidden from the metropolitan area 21 

since late 2014 (Z. Yang et al., 2015; The State Council of the People’s Republic of China, 2015); 22 

temporally, weekday “last-digit” driving restrictions—which ban vehicles from entering the 23 

Fifth Ring Road on designated days according to their license-plate numbers—were first 24 

piloted for the 2008 Olympics. Afterwards, they were extended due to their effectiveness, 25 

and have continued to help manage peak-hour traffic ever since. For non-local vehicles 26 

(excluding already-banned yellow-label vehicles), a provisional City Pass is required to 27 

access the Sixth Ring Road; otherwise, they can only travel beyond the Sixth Ring Road from 28 

midnight to 6 a.m. (Beijing Municipal Government, 2025; Z. Yang et al., 2015). 29 

 30 

Compliance measures were implemented to augment these aforementioned controls. 31 

Beijing’s inspection-and-maintenance (I/M) program mandates periodic safety and 32 

emissions testing. National and local guidelines were introduced to standardize procedures 33 

and verification of type-approval criteria; testing intervals vary depending on vehicle type 34 

and age (Z. Yang et al., 2015). Concurrently, roadside remote sensing contributes to enhanced 35 

enforcement by spotting high-emitting vehicles, tracking fleet trends, and checking I/M 36 

program performance despite its inaccuracies in monitoring vehicles individually (Z. Yang et 37 

al., 2015). However, loopholes exist: old, unqualified vehicles may slip in ring-road 38 

boundaries; some Beijing-registered vehicles may refuel outside the city, where sulfur levels 39 

are higher because of inadequate regulation. Both of these scenarios can increase real-world 40 



emissions and risk catalyst failure, thus calling for regionally coordinated policies on fuel 1 

standards and enforcement to ensure enhanced regulatory efficacy (Zhang et al., 2014). 2 

 3 

Finally, Beijing coupled restrictions with cleaner, more sustainable vehicle technologies. The 4 

city has strongly promoted new energy vehicles (NEVs) and built one of the world’s largest 5 

fleets of natural-gas buses, employing both CNG and LNG, technologies that cut life-cycle 6 

CO2 emissions by 18-25% compared to gasoline buses (Hao et al., 2016). In an attempt to 7 

foster NEV adoption among its citizens, the government released a separate license plate 8 

cap for this type of vehicle (Z. Yang et al., 2015). Together, these complementary measures—9 

including cleaner fuels, tighter standards, targeted scrappage, access controls, rigorous 10 

compliance tools, and alternative-fuel deployment—create the backbone of Beijing’s 11 

transport-focused anti-air pollution strategy. 12 

 13 

5. A brief review of Hanoi’s major air pollution policies 14 

This section reviews Hanoi’s city-level efforts to curb transport-related air pollution from 15 

mid-2000s to 2025. Due to the recent nature of Hanoi’s policies targeted at vehicular air 16 

pollution, it also briefly examines related measures, such as the charcoal stoves ban and 17 

control on open burning, as key drivers of observed air-quality trends in Hanoi. 18 

 19 

The backbone of Hanoi’s approach has been a 2017 People’s Council resolution to rein in 20 

private motorbikes (Nguyen Thuy, 2017), followed by legal authority in the revised Capital 21 

Law (effective from 2025) that lets the city create low-emission zones and apply more 22 

stringent rules on local vehicles (Ngoc Mai & Nguyen Quy, 2025). In parallel, Hanoi banned 23 

honeycomb charcoal stoves, curbed open burning, and began relocating polluting factories 24 

out of the urban core, while upgrading its monitoring and enforcement toolkit (Vietnam 25 

News, 2019; Vietnam News, 2023; VietNamNet News, 2021).  26 

 27 

Unlike Beijing’s early fuel-quality push, Hanoi’s most impactful fuel actions have targeted 28 

household sources. In late 2019 the Chairman of the People’s Committee ordered the 29 

elimination of honeycomb (beehive) charcoal stoves, which the city had identified as a major 30 

PM contributor in dense districts (Vietnam News, 2019). In September 2020, a law under 31 

Instruction 15/CT-UBND formally banned the open burning of agricultural residues (notably 32 

rice straw) and trash; subsequent reporting highlights both the rule and the continuing 33 

enforcement challenge in suburban districts (Vietnam News, 2023). To ensure household-34 

fuel compliance, Hanoi’s 2019 stove directive shifted from education and support in 2020 to 35 

penalties from 2021, with enforcement handled by the city’s environmental protection units 36 

(Vietnam News, 2019). For open burning, Instruction 15/CT-UBND tasks the Department of 37 

Natural Resources and Environment (DONRE) and district authorities with inspections and 38 

sanctions, though coverage gaps remain in peri-urban rice areas (Vietnam News, 2023). The 39 

city has also run a long-standing program to relocate polluting factories away from central 40 



districts; by 2021 it had listed around 90 establishments for removal and reported partial 1 

progress, with the program continuing as sites and financing line up (VietNamNet News, 2 

2021).  3 

For new policy architecture, Hanoi’s 2017 People’s Council resolution laid out a phased 4 

restriction on motorbike circulation through 2030, explicitly linking traffic control to air-5 

quality gains and public-transport expansion (Nguyen Thuy, 2017). The 2024 Capital Law then 6 

empowered Hanoi to set low-emission zones (LEZs) and adopt stricter local emissions 7 

measures; pilots are slated in central districts from January 1, 2025, prioritizing cleaner 8 

vehicles and public transport access (Ngoc Mai & Nguyen Quy, 2025). Translating framework 9 

into timelines, the city has announced a staged ban on fossil-fuel motorbikes: a first cordon 10 

within Ring Road 1 from July 1, 2026, expanding to tighter two-wheel and car restrictions 11 

between Rings 1–2 from January 1, 2028 (Vu Tuan, 2025). 12 

In parallel, Hanoi is preparing periodic emissions testing for in-use motorbikes, with a 13 

national roadmap pointing to a Hanoi/HCMC start in 2027 and phased coverage by model 14 

year thereafter (Vietnam News, 2025). Hanoi’s LEZs pilots operationalize zone-based access 15 

management, restricting high-emitting fossil-fuel vehicles in core districts, pairing the rule 16 

with investment in public transport and charging (Ngoc Mai & Nguyen Quy, 2025). The 17 

Capital Law text and city briefings emphasize LEZs authority, phased expansion after 2030, 18 

and the use of fees/charges to reinforce behavior change (Ngoc Mai & Nguyen Quy, 2025). 19 

These zone-based controls complement the 2017 resolution’s longer-run intent to 20 

progressively limit motorbike circulation citywide as transit supply improves. 21 

In terms of public transport, to align access rules with cleaner fleets, 22 

Hanoi has adopted a green-bus roadmap: targets announced in 2025 aim for a 23 

full switch to electric/green-energy buses by 2030, with interim milestones 24 

(≈10% in 2025; 20–23% in 2026) and supporting infrastructure/finance measures 25 

(Vietnam News, 2024). Several statements and press briefings also reference 26 

taxi electrification by 2030 (some sources cite “all taxis,” others “at least 27 

50% buses and all taxis”), reflecting evolving targets as plans are finalized 28 

(Vietnam News, 2024). Earlier than these transport measures, Hanoi set a 29 

foundation for monitoring and dust control. Decision 355/QĐ-UBND (January 13, 30 

2012) approved a fixed air-quality monitoring network to 2020, establishing the city’s long-31 

term infrastructure for air-pollution observation (Hanoi People’s Committee, 2012). 32 

Meanwhile, Decision 02/2005/QĐ-UB and Decision 55/2009/QĐ-UBND required 33 

construction sites to control dust and maintain sanitation (Hanoi People’s Committee, 2005; 34 

2009). These actions were important for PM reductions alongside later traffic-related 35 

measures. 36 



 1 

6. Comparison of Beijing and Hanoi’s air pollution approaches 2 

Overall, Beijing and Hanoi are working towards the same objective, cleaner air, but with 3 

different approaches. Beijing started early by addressing what enters the tank. It pushed 4 

cleaner fuels (down to 10 ppm sulfur and no lead) and required gas stations to capture 5 

gasoline vapors, which allows modern emissions equipment to work better. Meanwhile, 6 

Hanoi can’t set its own fuel rules (those are nationally determined), so its new powers focus 7 

on access: starting in 2025, the city uses low-emission zones (LEZs) and road “cordons” to 8 

favor cleaner vehicles in key areas. 9 

 10 

For new and in-use vehicles, Beijing moved faster in implementing standards and enforced 11 

them more rigorously. It introduced strict limits for new cars and trucks; used a color-label 12 

system, roadside remote sensing; and ran an inspection/maintenance program to identify 13 

and retire the most polluting vehicles. Hanoi follows national standards for new vehicles and 14 

is now developing its enforcement tools: periodic emissions testing for motorbikes slated for 15 

2027 (which are piloted in Hanoi and Ho Chi Minh City before expansion). 16 

 17 

Traffic management also reflects different strategies. Beijing limits car ownership with a 18 

license-plate lottery (since 2011), lays down weekday “last-digit” driving rules, bans 19 

motorcycles inside the 4th Ring Road, and keeps high-emitting yellow-label vehicles out 20 

entirely. Hanoi, by contrast, doesn’t use lotteries or last-digit rules; instead, it’s restricting 21 

in phases where higher-emitting vehicles can go: a 2017 decision sets up a phase-out of 22 

gasoline motorbikes in the urban core by 2030, with a firm cordon inside Ring Road 1 on July 23 

1, 2026, and a wider zone in 2028. LEZs will then scale up thereafter. 24 

 25 

Beyond traffic, while Beijing’s headline moves were mostly on-road, Hanoi prioritized major 26 

non-traffic contributors inside the city: it eliminated honeycomb charcoal stoves by 2021 27 

and banned open burning of crop waste and trash from 2020. Both cities are also pushing 28 

cleaner fleets, but in different ways: Beijing built large CNG/LNG and NEV programs 29 

whereas Hanoi is linking bus and taxi electrification to its LEZs and cordon timelines toward 30 

2030. 31 

 32 

On monitoring and enforcement, Beijing already has a mature system: an extensive air-33 

quality network, roadside testing, and large scrappage programs. Hanoi has a city AQ (air 34 

quality) network and district enforcement teams for stove and burning bans, and upcoming  35 

testing centers to police motorbike emissions. 36 

 37 

Beijing’s model is largely based on technological upgrade and strict enforcement with 38 

controls on when and how many cars can drive. Hanoi’s model is based on zones and access 39 



rules, paired with household-fuel crackdowns and a staged build-out of emissions testing, 1 

reflecting its more limited regulatory authority and later policy start.  2 

 3 

Based on these comparisons, a comprehensive table was created (Table 1).  4 

 5 

Air Pollution 
Policy/Strategy 

Beijing Hanoi 

Fuel quality & 
vapor recovery 

Led the nation on cleaner fuels 
(to 10 ppm sulfur) and gas-
station Stage I/II vapor 
recovery with retrofits before 
the 2008 Olympics. 

No city-specific fuel-quality 
mandates; fuel is set nationally. 
LEZs authority (2025) can 
indirectly tighten via access rules. 

New-vehicle 
emission 
standards 

Applied Euro-pathway early 
(Beijing 1 in 1999 and China 5 
by 2013), often ahead of the 
national timeline. 

Follows national standards; new 
local authority (Capital Law 2025) 
to set tighter access by emission 
tier within LEZs. 

In-use vehicle 
controls (I/M, 
remote sensing) 

Robust I/M and roadside 
remote sensing; color label 
system (green/yellow) enabled 
targeted scrappage. 

Periodic emissions testing for 
motorbikes slated to begin in 2027 
(Hanoi/HCMC first), phasing 
nationwide by 2030. 

Traffic control 
and usage 
restrictions 

Odd-even/last-digit weekday 
restrictions started during the 
2008 Olympics and continued 
(modified). 

Not citywide last-digit rules; 
instead, phased access limits for 
high-emitting/fossil-fuel vehicles 
via LEZs and cordons. 

Vehicle 
population 
control 

License-plate lottery since 
2011; annual caps tightened 
(240k to 150k). 

No lottery; strategy is to restrict 
where/when certain vehicles can 
circulate (zone-based). 

Low-emission 
zones (LEZs) 

Piloted YLV bans and zone-
based controls; studied 
broader LEZs in the mid-2010s. 

Legal authority from 2025; pilots 
in central districts from 2025 with 
expansion after 2030. 

Motorbike 
restrictions 

Motorcycles restricted within 
4th Ring Road; focus on YLV 
ban (2014). 

2017 resolution to phase out 
gasoline motorbikes in urban core 
by 2030; firm cordon inside Ring 



Road 1 on 1 Jul 2026, expand in 
2028. 

Alternative-fuel 
fleets 

CNG/LNG bus rollout; NEV 
promotion, including separate 
license caps for NEVs. 

EV transition targets for public 
transport/taxis toward 2030 
aligned with LEZs/cordon rollout. 

Monitoring & 
enforcement 
tools 

Expanded AQ network; 
empowered BEPB for roadside 
testing; strong scrappage 
programs for YLVs. 

City AQ monitoring network; 
district-level enforcement for 
stove/open-burning bans; 
building out motorbike testing 
centers. 

Household fuels 
& Open burning 

Controls exist but less 
emphasis citywide; focus 
remained on transport and 
industry (coal-to-gas 
campaign was mostly 
regional/national). 

Directive to eliminate honeycomb 
charcoal stoves by 2021 (support 
in 2020; fines from 2021). 
Instruction 15/CT-UBND (Sep 
2020) bans open burning of 
agricultural waste and trash; 
ongoing enforcement. 

Table 1. Beijing and Hanoi’s transport-related policies targeted at air pollution 1 

 2 

7. Discussion:  3 

Ultimately, the review of policies and recent data show that Beijing has experienced a steady 4 

decline in PM2.5 per capita. This trend reflects the relative success of Beijing’s efforts to 5 

tackle air pollution. On the contrary, Hanoi’s PM2.5 per capita values fluctuated more 6 

dramatically throughout the recorded period, displaying a stable or slightly upward trend 7 

over the last 4 years. This suggests that air pollution in the city remains insufficiently 8 

addressed or is worsening. Furthermore, among the 100 months illustrated in the chart, 9 

Hanoi’s PM2.5 per Capita exceeded Beijing’s in 70% of the cases. This pattern indicates that 10 

air pollution remains a major concern for Hanoi, underscoring the importance of timely 11 

government regulations to protect public health and the environment.  12 

 13 

Hanoi can improve its air quality, but this means introducing its new measures in a logical 14 

sequence and reinforcing them with steady enforcement. Beijing’s success in tackling 15 

vehicular air pollution highlights that progress comes from a set of actions maintained over 16 

the years. They include tight vehicle regulations, clear restrictions on where high-emitting 17 

vehicles can operate, and rigorous follow-through. While Hanoi has already addressed 18 

several non-traffic sources, such as charcoal “honeycomb” stoves and open burning, a 19 



recommended next step is to implement low-emission zones (LEZs) and inner-city cordons 1 

in a systematic, equitable, and persistent manner. To ensure this transition is socially just, 2 

especially for low-income motorbike users, phased implementation must be paired with 3 

financial support mechanisms, such as hardship exemptions, vouchers, or micro-loans, to 4 

facilitate the switch to cleaner motorbikes. 5 

 6 

However, to be more impactful, some policies could be transferred or adapted from Beijing 7 

to Hanoi—for instance, zone access with clear rules. Hanoi’s phased implementation could 8 

start from within Ring Road 1, followed by a scheduled expansion, and employ cameras to 9 

reduce the dependence on manual spot checks for enforcement. Additionally, Hanoi could 10 

prioritize the highest polluters for targeting and use emissions testing (and quick roadside 11 

checks where possible) to find vehicles with disproportionately high emissions, then offer 12 

trade-in or scrappage bonuses tied to cleaner replacements—ideally electric motorbikes. 13 

Hanoi could also foster compliance by standardizing inspection procedures then linking test 14 

results to LEZs access, and storing everything digitally for better organization. 15 

 16 

Nonetheless, it is worth noting that a difference in cultural contexts between Beijing and 17 

Hanoi does exist. Thus, there are some policies that were successful in Beijing, but would be 18 

less feasible in Hanoi’s context. For example,  Beijing’s license-plate lottery and weekday last-19 

digit bans worked there, but they’re not as suitable for Hanoi. Hanoi is a motorbike city, and 20 

many people use their bikes to earn a living. Limiting vehicle operation through lottery or 21 

alternating-day license plate permits could adversely affect lower-income riders, many of 22 

whom rely on motorcycles for livelihood, while yielding more limited environmental benefits 23 

than spatial restrictions. Also, Beijing could order cleaner fuel and early vapor recovery 24 

systems at gas stations; however, Hanoi can’t set fuel specs on its own. Instead, it should 25 

push nationally for those changes while using city purchasing (e-buses, e-taxis, municipal 26 

fleets) to promote cleaner technologies into the market. 27 

 28 

It is also crucial that local context be considered. To ensure an equitable transition, LEZs 29 

should be accompanied with subsidies like hardship exemptions, vouchers or micro-loans to 30 

help riders switch to cleaner motorbikes. In addition, practically sufficient charging or 31 

battery-swap options should be offered in dense neighborhoods. Hanoi’s budgets and 32 

staffing are more limited than Beijing’s, so it is advisable for Hanoi to roll out cameras, test 33 

centers, scrappage funding in phases and clearly signal what’s coming ahead a sufficient 34 

amount of time (e.g., 2026 inner cordon, 2028 expansion). It should keep working on non-35 

traffic sources too: facilitate the open-burning ban by funding straw collection and 36 

alternative uses (compost, biochar), and continue moving heavy industry out of residential 37 

districts. 38 

 39 

8. Limitations: 40 



Several limitations should be noted when interpreting these findings. First, PM2.5 per capita 1 

was used as the sole indicator of air quality in this paper, potentially overlooking other air 2 

pollutants that also affect public health, such as NO₂, SO₂, and VOCs. Second, the study only 3 

focuses on Beijing and Hanoi, making the results less appropriate for generalization and 4 

transferral to urban contexts with different population densities, infrastructures, or 5 

governance systems. Third, while PM2.5 trends are analysed alongside policy timelines, 6 

proving a direct causality is impossible given other external influences on air quality, 7 

including industrial relocation, regional pollution transport, weather, and temporary events. 8 

Finally, not all policies are transferable across cities due to socioeconomic, cultural, and 9 

regulatory variations. Hence, future research could expand to multiple pollutants, additional 10 

cities, and cross-sector policy influences for a more comprehensive assessment of urban air 11 

quality management. 12 

 13 

9. Conclusion 14 

This paper examined the current status of air pollution in Hanoi and Beijing from mid-2016 15 

to mid-2024, using PM2.5 as the core metric. The findings suggested that: while Beijing has 16 

successfully mitigated the impacts of air pollution through rigorous regulatory measures, 17 

Hanoi has shown modest progress. Policies aimed at improving air quality were then 18 

reviewed for both cities, focusing on transport-related measures for Beijing and a broader 19 

range of fields for Hanoi. A thorough table was compiled, categorizing and contrasting 20 

policies in both cities. Main differences in each category were then identified and briefly 21 

discussed. Subsequently, Beijing’s policies were assessed if they are suitable for Hanoi’s local 22 

application, proposing recommendations for air pollution abatement to the municipal 23 

government. The review also took into account cultural and socioeconomic factors to outline 24 

potential adjustments for effective policy adoption.  25 

 26 

This comparative survey aims to help Vietnam and other countries streamline existing 27 

policies to accelerate progress towards better air quality through transport measures. 28 

Nevertheless, there are certain shortcomings in this study, which can be resolved in future 29 

research. As the analysis is limited to two cities and only focuses on PM2.5, future studies 30 

should expand to cover multiple pollutants (such as NO2, SO2, and VOCs) and include 31 

additional urban contexts with varying population densities or governance systems to 32 

improve generalizability. Furthermore, research should also explore cross-sector policy 33 

influences, as improvements in Beijing’s air quality resulted from multiple factors, not 34 

transport alone, while accounting for the non-transferability of some policies due to 35 

socioeconomic and cultural differences. Still, this paper serves as an introduction to 36 



comparative air pollution and related policies in Hanoi and Beijing, laying the foundation for 1 

further studies into this topic and supporting Hanoi’s efforts in mitigating air pollution. 2 

 3 
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The unconventional yet interesting PM2.5 per capita metric could perplex reviewers, 
even though it makes sense when trying to connect environmental concerns with 
sociopolitical ones. The author should clarify or justify this metric before review.  

a.​ Where else has this been used in the literature? Could you discuss this a bit 
more. Since PM2.5 alone is a bit more common, it might be good to actually 
feature both values. 

I have included the IPCC report and the UNECE guideline as examples where per 
capita metrics are used (especially the UNECE case, which aligns with my intended 
purpose when using PM2.5 per capita in this study). I searched but found no prior 
study employing this approach for PM2.5, so I believe this application in my paper 
could be a methodological innovation. I have also elaborated further on what PM2.5 
per capita means and why it is advantageous in this context. 
Regarding the recommendation to feature both values, this paper deliberately 
centers on the per-capita normalization of PM2.5 to allow an equitable, 
population-adjusted comparison between Hanoi and Beijing, ensuring that the 
analysis remains focused on how policy differences relate to pollutant exposure 
trends. Including absolute values, in my view, would add little interpretive value 
while complicating the paper’s methodological clarity and focus. 

 
b.​ (Optional) maybe you can include at least one additional pollutant, such as NO2 

or O3, in your analyses/discussion to avoid over-reliance on PM2.5 alone  
Collecting and analysing data for additional pollutants would significantly expand 
the paper’s scope and complexity. Indeed, I believe that the primary aim of this 
paper is to examine policies and evaluate their adequacy and effectiveness rather 
than to conduct an extensive analysis of multiple air pollutants. The use of PM2.5 
concentration here serves mainly as the contextual background for the hypothesis 
and regulatory analysis.  



 
Recommendation: Revise and Resubmit 
 
This is an ambitious and relevant comparative policy review that tackles a significant 
environmental challenge. The author demonstrates a strong capacity for synthesizing 
information from diverse sources and has chosen a timely topic with clear practical implications 
for policymakers in Hanoi. The compilation of policies into Table 1 is particularly useful and 
represents a solid foundation. However, the manuscript in its current form reads more like a 
comprehensive literature review and data summary than a cohesive analytical paper. To meet 
the journal's standards for rigor and clarity, significant revisions are needed to strengthen the 
methodological justification, deepen the analytical discussion, and refine the core argument. I 
am happy to review a revised version that addresses these points. 
 
1.  Refine the Methodological Approach and Justification: 
Critique: The paper identifies its approach as a "scoping review" but does not detail the search 
strategy, inclusion/exclusion criteria, or the number of sources identified and screened. This lack 
of transparency makes the methodology difficult to assess or replicate. Furthermore, the use of 
"PM2.5 per capita" is a highly unusual and problematic metric. While the rationale (normalizing 
for population) is understandable, it is not a standard measure in air quality science. PM2.5 
concentration is a measure of ambient exposure in the air, not a direct output of individual 
activity. Using it per capita can be misleading, as it implies that a city's air pollution is divided 
equally among its residents, which distorts the actual environmental conditions. 
 
You need to greatly expand the Methodological Approach section. Specify the exact search 
terms, databases, and the time frame of the search. Describe how you selected the final sources 
for analysis. Regarding PM2.5, I strongly recommend re-plotting Figure 1 using standard, 
absolute PM2.5 concentrations (µg/m³). You can still discuss population differences as a 
contextual factor in the text, but the primary metric must align with established scientific 
practice. This change will make your analysis more credible and interpretable. 
 
2.  Deepen the Analysis from Description to Argument: 
The paper excels at describing “what” policies were implemented but spends less time 
analyzing “why” they were successful in Beijing or “how” their core principles can be abstracted 
for Hanoi. The discussion of "transferability" is a good start but remains somewhat surface-level. 
For instance, the conclusion that low-emission zones (LEZs) are suitable while license-plate 
lotteries are not is sensible, but the underlying reasons (e.g., governance structure, primary 
vehicle type, social equity) could be explored in much greater depth to build a more powerful 
argument. 
 
Re-structure the **Discussion** section to be more argument-driven. After presenting the 
comparative data, create a framework for analysis. For example, you could analyze the policies 
based on criteria like:1)Technical Efficacy: How much does this policy reduce emissions?2) 
Institutional Feasibility:Does Hanoi have the legal and bureaucratic capacity to implement it?3) 



Social & Political Acceptability: How will this policy be received by the public, especially 
considering Hanoi's reliance on motorbikes for livelihoods? 
Use this framework to systematically evaluate each recommended policy transfer, moving 
beyond a simple list to a reasoned justification. 
 
3.  Strengthen the Link Between Data and Policy Conclusions: 
The connection between the PM2.5 trends in Figure 1 and the subsequent policy analysis is 
currently weak. The text states it's difficult to establish causality, but then the data is used to 
make broad claims about Beijing's "success" and Hanoi's "delayed responses." A more nuanced 
interpretation is needed. 
 
When discussing the PM2.5 trends, be more precise. Instead of saying Beijing's policies were 
successful, specify which clusters of policies (e.g., the pre-2010 fuel and new vehicle standards) 
appear to correlate with the beginning of its downward trend. For Hanoi, discuss how the 
observed volatility might reflect its current reliance on banning specific activities (stoves, 
burning) rather than a continuous, systemic regulatory framework for mobile sources. This will 
create a more logical and evidence-based flow from your data to your policy recommendations. 
 
4.  Enhance Precision in Language and Claims: 
There are instances of overly broad or imprecise language. For example, the introduction 
mentions "Vietnam has been subject to heavy Chinese influences" but doesn't clearly link this 
historical fact to modern environmental policy capacity. The abstract states the paper "reviews 
previous academic studies and news articles," which undersells the original work of policy 
comparison. 
 
Scrutinize the manuscript for sweeping statements and replace them with specific, focused 
claims. In the abstract and introduction, more accurately describe your contribution—e.g., "This 
paper provides a systematic comparative analysis of transport-related air pollution policies in 
Beijing and Hanoi..." This sounds more scholarly and confident. 
 



Reviewer Report 

Paper title: Hanoi’s potential to learn from Beijing’s past experience in 
addressing air pollution caused by vehicle emissions. 

 

Recommendations: Major changes recommended  

 

Suggestions for improvement 

The manuscript requires a thorough revision to address pervasive issues in sentence 
structure, grammar, and syntax. Insert a continuous line number or in case of 
page-based line numbers, please provide the page numbers. Although a better way 
is a continuous line number so that referencing can be easy.  

 

Title suggestion: 

The current title lacks academic strength. Please follow any of the below to be more 
effective manuscript: 

●​ A Tale of Two Capitals: Policy Transfer for Sustainable Urban Mobility and Air 
Quality in Beijing and Hanoi. 

●​ Decarbonizing the Urban Fleet: Analysing Beijing's Past as a Policy Blueprint 
for Hanoi's Vehicle Emissions Challenge. 

●​ A Comparative Analysis of Vehicle Emissions Control Policies in Beijing and 
Hanoi. 

●​ Mitigation Lessons for Rapid Urbanization: Hanoi’s Potential to Learn from 
Beijing’s Air Quality Management Experience. 

 

Abstract 

●​ Lines 7 to 9: Please revise this as follows. In an abstract, references cannot 
be cited, and mentioning specific years without citation is not appropriate. 
Suggested revision: “Despite significant economic progress, Vietnam faces a 
critical environmental sustainability challenge rooted in severe urban air 
pollution, common to many developing nations. The capital, Hanoi, a vital 
political and economic hub, is a focal point of this crisis, facing persistent air 
quality degradation.” 

●​ Lines 13 to 14: Kindly provide a clearer methodology. I am sharing some 
steps in the methodology section that should be followed in detail and then 



briefly summarized in the abstract. It is important to specify how the authors 
conducted the literature search. 

●​ Also, please remove the phrase “comprehensive table.” Any results or 
findings can be presented in tabular form, but this should not be explicitly 
mentioned in the abstract. 

Main Text 

●​ Lines 29 and 30: Please remove the dash (—) for consistency and clarity. 

●​ Lines 32 to 33: The data cited from 2011 is outdated. Kindly provide more 
recent figures and appropriate references. It is important to reflect the current 
number of registered vehicles in Hanoi in relation to the city’s size and 
population. 

●​ Line 35: Replace the phrase “thanks to” with “due to” to maintain academic 
tone. 

●​ Page 2, Line 4: This statement is incorrect. Vietnam is an independent 
country and is not under China’s rule. Please revise this to reflect historical 
context, such as periods of Chinese rule or war-related influence. 

●​ Please also review the manuscript for grammatical errors throughout. 

●​ Line 12: A reference is needed to support the claim. If unavailable, please 
locate relevant research papers that substantiate the statement. 

●​ Line 13: The reference mentioned is missing from the reference list. 
Additionally, the claim that UNICEF is working directly on air pollution appears 
questionable. Please verify the reliability of this reference and consider 
replacing it with a more appropriate source. 

●​ Lines 13 to 27: This section repeats the same concept multiple times. It 
would be more effective to consolidate the content into a single paragraph. 
Suggested structure: 

o​ Identify the limitations observed in the existing literature. 

o​ Highlight the novelty of your work. 

o​ Clearly state the objectives of your study. 

●​ It is also recommended to include statistics on air pollution in Hanoi to 
illustrate the severity of the issue and its impact on human health. 

 

Study Area: It is recommended to add a dedicated heading titled “Study Area” 
immediately following the introduction. This section should present a comparative 



overview of both cities, covering trends in demographics, transportation 
infrastructure, and air pollution levels. Providing this context will help readers better 
understand the scope and relevance of the analysis. If possible, please include maps 
of the study areas to visually support the comparison and enhance geographic 
clarity. 

Methodology  

Please write this section following these steps: 

 

Define the Scope and Objectives of your work 

●​ Clearly state the research question or problem. 

●​ Set boundaries: time period, geographic focus, type of studies (e.g., empirical, 
theoretical). 

Develop a Search Strategy and write how you search data 

●​ Choose relevant databases: Scopus, Web of Science, Google Scholar, 
PubMed, JSTOR, etc. 

●​ Use Boolean operators and keyword combinations (e.g., “air pollution AND 
Hanoi/ Beijing” ‘transportation OR air pollution’ etc). 

●​ Document your search terms, filters, and inclusion/exclusion criteria. 

●​ Apply inclusion/exclusion criteria (e.g., peer-reviewed only, published after 
2015). 

●​ Prioritize high-quality, relevant, and recent studies. 

 

Sample Size and Data Transparency: Please clarify how many studies were 
included in the literature review that informed the results. Additionally, specify how 
the empirical PM2.5 data was collected — for example, which monitoring stations 
were selected, and what criteria were used for their inclusion. It is also important to 
indicate the time frame your study covers (i.e., which years are included in the 
analysis) to ensure transparency and reproducibility. 

 

Critically analyse the literature 

●​ Evaluate strengths and weaknesses of each study. 

●​ Discuss methodological limitations, sample sizes, biases, and relevance. 



●​ Compare findings across studies to identify trends or gaps. 

Line 37 onwards, the methods described should come under methodology section. 

 

Results 

The data presented under the heading “What does recent data show?” should be 
relocated to the Results section, as it reflects findings rather than introductory 
context. Additionally, if any methodological details are embedded within that section, 
they should be moved to the Methodology section to maintain structural consistency 
and ensure proper categorization of content. 

Figure 1: The y-axis is labelled with months, yet the figure title refers to dates — 
please ensure consistency between the axis label and the figure description. 
Additionally, the data presented focuses on PM2.5 concentrations, which appear 
relatively similar between the two cities during 2017 and 2018. It would be helpful to 
explain the underlying reasons for the elevated values in both cities during that 
period, as well as the subsequent decline. This trend suggests that it may be 
more insightful to examine other primary pollutants to better understand the 
broader dynamics of urban air pollution. 

 

Page 8 line 22 to 30, recheck for the consistency in font style used here. 

 

It is also suggested to remove Headings 5 and 6, as the content under these 
sections largely overlaps with the information already presented in the table. Instead, 
consider integrating the relevant details directly into the table itself. For example, 
adding a reference column and including further contextual information would 
enhance the table’s value and reduce redundancy. At present, the table and 
accompanying text are repetitive; consolidating them will improve clarity and 
streamline the presentation of findings. 

 

Discussion: To strengthen the discussion section, it would be helpful to include 
examples of global cities that have successfully implemented effective air pollution 
control measures and urban health mitigation strategies. This comparative 
perspective can offer valuable insights and practical relevance. Additionally, the 
current comparison between Hanoi and Beijing appears weak, as the two cities differ 
significantly in terms of size, economic capacity, and governance structures. A more 
balanced or contextually aligned comparison would enhance the credibility and depth 
of the analysis. 



Limitations and Conclusion: These sections are well-written and clearly presented. 
However, the Methodology section requires significant improvement. At present, 
there is no clear explanation of how the work was conducted. The authors should 
provide a detailed account of the research process, including how data was 
collected, analyzed, and interpreted. Strengthening this section is essential for 
ensuring transparency and academic rigor. The remaining suggestions relate to 
enhancing the presentation and reinforcing the logical flow of the study.  

 

Reference 

This section needs to be reconsidered. Several references are inconsistently 
formatted in the reference list. Also, check that all references cited in text are present 
in the list and vice versa. Please ensure that all references follow a single, consistent 
citation style throughout the manuscript. Additionally, the formatting of the reference 
list should be uniform — currently, some entries are in hanging indent format while 
others are not. Align all entries to the same style to maintain professional and 
academic presentation standards. 
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�ɌɑɲǗ � �85 

ʋɾ￦ˀɌɑʭ￦ˀʋʢɑƽ￦ƽʋ̊Ǘʦɑɾȹ￦ƼʋˀɌ￦ɾƣˀɑʋɾʭ￦Ɍƣʭ￦ƼǗǗɾ￦ƽʋɾǐ˵ƽˀǗǐڂ￦�ǗɾƽǗپ￦ˀɌɑʭ￦ʢƣʢǗʦ￦ƣɑɽʭ￦ˀʋ￦ʋǪǪǗʦ￦ƣɾ￦ʋ̊Ǘʦ̊ɑǗ̋￦ʋǪ￦86 

ˀɌǗ￦ʦǗƽǗɾˀ￦ƼƣˀˀɲǗ￦ƣȹƣɑɾʭˀ￦ƣɑʦ￦ʢʋɲɲ˵ˀɑʋɾ￦ɑɾ￦ƼʋˀɌ￦ƽʋ˵ɾˀʦɑǗʭپ￦ˀɌǗʦǗƼ̕￦ǐʦƣ̋ɑɾȹ￦ɲǗʭʭʋɾʭ￦Ǫʋʦ￦ƣʢʢɲɑƽƣˀɑʋɾ￦ˀʋ￦ˀɌǗ￦87 

�ɑǗˀɾƣɽǗʭǗ￦ƽʋɾˀǗ̔ˀڂ￦￠̕￦ʦǗ̊ɑǗ̋ɑɾȹ￦ˀ ɌǗ￦ʭƽɌʋɲƣʦɲ̕￦ɲɑˀǗʦƣˀ˵ʦǗپ￦ˀ Ɍɑʭ￦ʢƣʢǗʦپ￦̋ ɑˀɌ￦ƣ￦Ǫʋƽ˵ʭ￦ʋɾ￦￠Ǘɑɨɑɾȹ￦۔￡Ɍɑɾƣە￦ƣɾǐ￦88 

�ƣɾʋɑ￦ ￦پە�ɑǗˀɾƣɽ۔ Ǘ̔ƣɽɑɾǗʭ￦ ˀɌǗ￦ ƽ˵ʦʦǗɾˀ￦ ʭˀƣˀǗ￦ ʋǪ￦ ƣɑʦ￦ ʢʋɲɲ˵ˀɑʋɾ￦ ɑɾ￦ ƼʋˀɌ￦ ƽɑˀɑǗʭڂ￦ �ˀ￦ ƣɲʭʋ￦ ƽʋɽʢƣʦǗʭ￦ ˀɌǗɑʦ￦89 

ˀʦƣɾʭʢʋʦˀڷʦǗɲƣˀǗǐ￦ ƣɾˀɑڷƣɑʦ￦ ʢʋɲɲ˵ˀɑʋɾ￦ ʢʋɲɑƽɑǗʭ￦ ƣɾǐ￦ ɑǐǗɾˀɑǪɑǗʭ￦ �ƣɾʋɑʭ￦ ƣʦǗƣʭ￦ Ǫʋʦ￦ ɑɽʢʦʋ̊ǗɽǗɾˀ￦ ƼƣʭǗǐ￦ ʋɾ￦90 

￠Ǘɑɨɑɾȹʭ￦ʢƣʭˀ￦ Ǘ̔ʢǗʦɑǗɾƽǗ￦̋ɌɑɲǗ￦ƣƽƽʋ˵ɾˀɑɾȹ￦ Ǫʋʦ￦ ƽǗʦˀƣɑɾ￦ ɲɑɽɑˀƣˀɑʋɾʭ￦ ɑɾ￦ ʢʋɲɑƽ̕￦ ˀʦƣɾʭǪǗʦ￦ ƼǗˀ̋ǗǗɾ￦ ˀɌǗ￦ ˀ̋ʋ￦91 

ƽɑˀɑǗʭڂ￦￦￬ǗʭʢɑˀǗ￦ˀɌǗ￦˵ʦȹǗɾƽ̕￦ʋǪ￦ˀɌɑʭ￦ɑʭʭ˵Ǘپ￦Ǘ̔ɑʭˀɑɾȹ￦ɲɑˀǗʦƣˀ˵ ʦǗ￦ʢʦɑɽƣʦɑɲ̕￦Ǘ̔ƣɽɑɾǗʭ￦ƣɑʦ￦ʥ˵ƣɲɑˀ̕￦ɑʭʭ˵Ǘʭ￦ɑɾ￦￡Ɍɑɾƣ￦92 

ƣɾǐ￦�ɑǗˀɾƣɽ￦ʭǗʢƣʦƣˀǗɲ̕پ￦̋ ɑˀɌ￦ɾʋ￦ƽʋɽʢʦǗɌǗɾʭɑ̊Ǘ￦ʦǗʭǗƣʦƽɌ￦ƽʋ̊Ǘʦɑɾȹ￦ƼʋˀɌ￦ɾƣˀɑʋɾʭ￦Ǫʋʦ￦ǐɑʦǗƽˀ￦ʢʋɲɑƽ̕￦ɲǗʭʭʋɾʭ93￦ڂ 

�ǗɾƽǗپ￦ˀɌɑʭ￦ʢƣʢǗʦ￦ƣǐǐʦǗʭʭǗʭ￦ˀɌƣˀ￦ȹƣʢ￦Ƽ̕￦ʢʦʋ̊ɑǐɑɾȹ￦ˀɌǗ￦Ǫɑʦʭˀ￦ƽʋɽʢƣʦƣˀɑ̊Ǘ￦ƣɾƣɲ̕ʭɑʭ￦ʋǪ￦ˀʦƣɾʭʢʋʦˀڷʦǗɲƣˀǗǐ￦ƣɑʦ￦94 

ʢʋɲɲ˵ˀɑʋɾ￦ʢʋɲɑƽɑǗʭ￦ɑɾ￦￠Ǘɑɨɑɾȹ￦ƣɾǐ￦�ƣɾʋɑڂ￦tɌǗ￦ʋƼɨǗƽˀɑ̊Ǘ￦ɑʭ￦ˀʋ￦ɑǐǗɾˀɑǪ̕￦̋ɌɑƽɌ￦ʋǪ￦￠Ǘɑɨɑɾȹʭ￦ʭ˵ƽƽǗʭʭǪ˵ɲ￦ʢʋɲɑƽɑǗʭ￦95 

ƣʦǗ￦ƣǐƣʢˀƣƼɲǗ￦ˀʋ￦�ƣɾʋɑʭ￦ƽʋɾˀǗ̔ˀپ￦ˀɌǗʦǗǪʋʦǗ￦ʋǪǪǗʦɑɾȹ￦ʢʋˀǗɾˀɑƣɲ￦ʦǗȹ˵ɲƣˀʋʦ̕￦ɑɾʭɑȹɌˀʭ￦̋ɌɑɲǗ￦ƣƽƽʋ˵ɾˀɑɾȹ￦Ǫʋʦ￦96 

ƽǗʦˀƣɑɾ￦ɲɑɽɑˀƣˀɑʋɾʭ￦ɑɾ￦ʢʋɲɑƽ̕￦ˀʦƣɾʭǪǗʦ￦ƼǗˀ̋ǗǗɾ￦ƽɑˀɑǗʭ97￦ڂ 

￦98 

 ǗˀɌʋǐʋɲʋȹɑƽƣɲ￦ￇʢʢʦʋƣƽɌ￦iˀ˵ǐ̕￦ￇʦǗƣ￦99; ڂު

�ɾ￦ʋʦǐǗʦ￦ˀʋ￦˵ɾǐǗʦʭˀƣɾǐ￦ƣɑʦ￦ʢʋɲɲ˵ˀɑʋɾ￦ʢʋɲɑƽɑǗʭ￦ʋǪ￦�ƣɾʋɑ￦ƣɾǐ￦￠Ǘɑɨɑɾȹپ￦ƣ￦ʭƽʋʢɑɾȹ￦ʦǗ̊ɑǗ̋￦̋ƣʭ￦ƽʋɾǐ˵ƽˀǗǐ￦˵ʭɑɾȹ￦100 

�ʋʋȹɲǗ￦iƽɌʋɲƣʦ￦ƣɾǐ￦�ʋʋȹɲǗ￦<Ǘ̋ʭ￦ˀʋ￦ʭǗƣʦƽɌ￦Ǫʋʦ￦ʢʦǗ̊ɑʋ˵ʭ￦ʭˀ˵ǐɑǗʭ￦ɑɾ￦ˀɌǗ￦ǪɑǗɲǐپ￦ƣʭ￦̋Ǘɲɲ￦ƣʭ￦ʦǗƽǗɾˀ￦ʦǗȹ˵ɲƣˀʋʦ̕￦101 

˵ʢǐƣˀǗʭ￦ʋǪ￦ˀɌǗ￦ȹʋ̊ǗʦɾɽǗɾˀڂ￦ �ɾ￦ˀɌɑʭ￦ʢƣʢǗʦپ￦ɽƣɨʋʦ￦ʢʋɲɑƽ̕￦ƽɌƣɾȹǗʭ￦̋ǗʦǗ￦ɑɾˀʦʋǐ˵ƽǗǐپ￦ƼʦɑǗǪɲ̕￦ʭ˵ɽɽƣʦɑ̞Ǘǐ102￦پ 

ƣɾǐ￦ˀɌǗɾ￦ƽʋɽʢƣʦǗǐ￦ɑɾ￦ɲɑȹɌˀ￦ʋǪ￦ɽ˵ɾɑƽɑʢƣɲ￦ǐɑǪǪǗʦǗɾƽǗʭ￦ɑɾ￦ʭʋƽɑʋǗƽʋɾʋɽɑƽ￦ƣɾǐ￦ʢʋɲɑˀɑƽƣɲ￦ƽʋɾˀǗ̔ˀʭ103￦￦ڂ 

tƣƼɲǗ￦ީ ￦ƼǗɲʋ̋￦ʢʦǗʭǗɾˀʭ￦ƣ￦ƼʦɑǗǪ￦ƽʋɽʢƣʦƣˀɑ̊Ǘ￦ʋ̊Ǘʦ̊ɑǗ̋￦ʋǪ￦ˀ ɌǗ￦ˀ ̋ʋ￦ʭˀ˵ǐ̕￦ƣʦǗƣʭٴ￦￠Ǘɑɨɑɾȹ￦۔ˀɌǗ￦ƽƣʢɑˀƣɲ￦ʋǪ￦￡Ɍɑɾƣ104￦ە 

ƣɾǐ￦�ƣɾʋɑ￦۔ˀɌǗ￦ƽƣʢɑˀƣɲ￦ʋǪ￦�ɑǗˀɾƣɽە￦ɑɾ￦ˀǗʦɽʭ￦ʋǪ￦ɭǗ̕￦ʭʋƽɑʋǗƽʋɾʋɽɑƽ￦ƣʭʢǗƽˀʭ105￦ڂ 
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�Ǘƣˀ˵ʦǗ￦ ￠Ǘɑɨɑɾȹ￦ �ƣɾʋɑ￦

^ʋʢ˵ɲƣˀɑʋɾ￦￦

￦ەެުިު￦ɑɾ۔

￦￦ەީ۔ɽɑɲɲɑʋɾ￦ްڂީުڬ ￦ەު۔ɽɑɲɲɑʋɾ￦ޯڂްڬ

0ƣɾǐ￦ƣʦǗƣ￦ ￦￦ەޫ۔ɭɽު￦ިެީپޮީ ￦ەު۔ɭɽު￦ިޮޫپޫ

�b￬^￦ەެުިު۔￦ ˀ￦ޱڂެ ʦɑɲɲɑʋɾ￦￡<�￦ޫޱޮڬ۔￦Ƽɑɲɲɑʋɾ￦{i￬ەެ۔￦￦ە￦ ￦ەޭ۔￦ە￬Ƽɑɲɲɑʋɾ￦{i￦ޮޭڬ۔￦ʥ˵ƣǐʦɑɲɲɑʋɾ￦�<Ｄ￦ޫެڂީ

^˵Ƽɲɑƽ￦ ˀʦƣɾʭʢʋʦˀ￦

ɑɾǪʦƣʭˀʦ˵ƽˀ˵ʦǗ￦

￳̔ˀǗɾʭɑ̊Ǘ￦;Ǘˀʦʋ￦<Ǘˀ̋ʋʦɭ￦ިިްࡌ۔￦ɭɽە￦

ƣɾǐ￦ ɲʋɾȹڷǗʭˀƣƼɲɑʭɌǗǐ￦ ￠˵ʭ￦ bƣʢɑǐ￦

tʦƣɾʭɑˀ￦۔￠btە￦ʭɑɾƽǗ￦ުިިެەޯ۔￦ەޮ۔￦ڂ￦

<ƣʭƽǗɾˀ￦ ;Ǘˀʦʋ￦ <Ǘˀ̋ʋʦɭ￦ ￦ު۔ ʋʢǗʦƣˀɑʋɾƣɲ￦

ɲɑɾǗʭ￦̋ ɑˀɌ￦ɲɑɽɑˀǗǐ￦ƽʋ̊ǗʦƣȹǗە￦ƣɾǐ￦̕ʋ˵ɾȹ￦￠bt￦

ʭ̕ʭˀǗɽʭ￦۔ʭɑɾƽǗ￦￬ǗƽǗɽƼǗʦ￦ުިީޮەޱ۔￦ەް۔￦ڂە￦

�ʋ̊ǗʦɾƣɾƽǗ￦

ʭˀʦ˵ƽˀ˵ʦǗ￦

^ʦʋ̊ɑɾƽɑƣɲڷɲǗ̊Ǘɲ￦ ɽ˵ɾɑƽɑʢƣɲɑˀ̕￦ ̋ɑˀɌ￦

ȹʦǗƣˀ￦ ƣ˵ˀʋɾʋɽ̕￦ ɑɾ￦ ʢʋɲɑƽ̕ɽƣɭɑɾȹ￦

ƣɾǐ￦ɽƣɾƣȹǗɽǗɾˀ￦ەީީ۔￦ިީ۔￦

iʢǗƽɑƣɲ￦ʢʦʋ̊ɑɾƽɑƣɲڷɲǗ̊Ǘɲ￦ƣǐɽɑɾɑʭˀʦƣˀɑ̊Ǘ￦˵ɾɑˀ￦

̋ɑˀɌ￦ƣ˵ˀʋɾʋɽ̕￦ʦǗƽǗɾˀɲ̕￦ǗɾɌƣɾƽǗǐ￦Ƽ̕￦ ˀɌǗ￦

ުިުެ￦￡ƣʢɑˀƣɲ￦0ƣ̋￦￦ەޫީ۔￦ەުީ۔￦

tƣƼɲǗ￦ީڂ￦ￇɾ￦ʋ̊Ǘʦ̊ɑǗ̋￦ʋǪ￦￠Ǘɑɨɑɾȹʭ￦ƣɾǐ￦�ƣɾʋɑʭ￦ʭʋƽɑʋǗƽʋɾʋɽɑƽ￦ƽɑʦƽ˵ɽʭˀƣɾƽǗʭ￦107 

￦108 

iʋ˵ʦƽǗʭٴ￦
￦ٴەީ۔ ￦ٱەڂǐڂɾ￦پǗɑɨɑɾȹ￦;˵ɾɑƽɑʢƣɲ￦�ʋ̊ǗʦɾɽǗɾˀ￠۔ ￦ٴەު۔ ￦ٱەޭުިު￦پƣˀɑʋɾƣɲ￦iˀƣˀɑʭˀɑƽʭ￦GǪǪɑƽǗ￦ʋǪ￦�ɑǗˀɾƣɽ>۔  109￦ٴەޫ۔

￦Ǘɑɨɑɾȹ￦;˵ɾɑƽɑʢƣɲ￠۔ �ʋ̊ǗʦɾɽǗɾˀپ￦ ɾڂǐٱەڂ￦ ￦ٴەެ۔ ￦Ǘɑɨɑɾȹ￦;˵ɾɑƽɑʢƣɲ￠۔ �ʋ̊ǗʦɾɽǗɾˀپ￦ ￦ٱەޭުިު ￦ٴەޭ۔ ￦�ɑǗˀɾƣɽ۔ <Ǘ̋ʭ110￦پ 
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￦ٱەޭުިު ￦ٴەޮ۔ ￦Ǘɑɨɑɾȹ￦;˵ɾɑƽɑʢƣɲ￠۔ �ʋ̊ǗʦɾɽǗɾˀٴەޭުިު￦پ￦ ￦ٴەޯ۔ ￦ٱەީުިު￦پɾǗˀڂbt￬ƣˀƣ￠۔ ￦ٴەް۔ ￦پ�ƣɾʋɑ￦;Ǘˀʦʋ۔ ɾڂǐٱەڂ￦  111￦ٴەޱ۔

 112￦ٴەޫީ۔￦ٱەޫުިު￦پ0ƣʋ￦Ｄɾȹ۔￦ٴەުީ۔￦ٱەޱީިު￦پڂɌ˵ɾ￦Ǘˀ￦ƣɲ￡۔￦ٴەީީ۔￦ٱەޯީިު￦پƣʦʢɲ˵ʭ-￦܊￦�ʋɾȹ۔￦ٴەިީ۔￦ٱەީުިު￦پڂt˵ɾȹ￦Ǘˀ￦ƣɲڷ�ʋƣɾȹ۔

 113￦ەެުިު￦پ�ɑǗˀɾƣɽ￦<Ǘ̋ʭ۔

￦114 

G̊Ǘʦƣɲɲپ￦�ƣɾʋɑ￦ɑʭ￦ʭɽƣɲɲǗʦپ￦ʦƣʢɑǐɲ̕￦ǐǗ̊Ǘɲʋʢɑɾȹپ￦ƣɾǐ￦ɽʋʦǗ￦Ǘƽʋɾʋɽɑƽƣɲɲ̕￦ƽʋɾʭˀʦƣɑɾǗǐپ￦ʦǗɲ̕ɑɾȹ￦ɌǗƣ̊ɑɲ̕￦ʋɾ￦ƣ￦115 

ɽƣɨʋʦ￦ ǪɲǗǗˀ￦ ʋǪ￦ɽʋˀʋʦƼɑɭǗʭ￦̋ɑˀɌʋ˵ˀ￦ Ǫ˵ɲɲ̕￦ ǐǗ̊ǗɲʋʢǗǐ￦ ʢ˵Ƽɲɑƽ￦ ˀʦƣɾʭʢʋʦˀ￦ ʭ̕ʭˀǗɽʭ￦ ￦˵ɑǗ-۔ Ǘˀ￦ ƣɲپڂ￦ ￦ڂەެުިު tɌɑʭ￦116 
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ʦǗƽǗɾˀɲ̕￦ʦǗƽʋʦǐǗǐ￦Ǘ̔ʢƣɾʭɑʋɾ￦ɑɾ￦̊ǗɌɑƽɲǗ￦˵ʭǗ￦ƣɾǐ￦˵ʦƼƣɾ￦ƣƽˀɑ̊ɑˀɑǗʭڂ￦�ʋ̋Ǘ̊Ǘʦپ￦ɑˀ￦ɑʭ￦ɾʋˀƣƼɲǗ￦ˀɌƣˀ￦ʭɑɾƽǗ￦ުިުީ288￦پ 
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 ƣˀˀǗʦɾʭ￦ￇɾƣɲ̕ʭɑʭ￦306^￦ޫڂޭ
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￠Ǘɑɨɑɾȹ￦ �ƣɾʋɑ￦

�˵Ǘɲ￦ʥ˵ƣɲɑˀ̕￦܊￦

̊ƣʢʋʦ￦ʦǗƽʋ̊Ǘʦ̕￦

￠Ǘȹƣɾ￦Ǘƣʦɲ̕￦Ƽ̕￦ƽʋɾˀʦʋɲɲɑɾȹ￦̋Ɍƣˀ￦
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̊ǗɌɑƽɲǗʭ￦ʢʋɲɲ˵ˀɑʋɾ￦ɲǗ̊Ǘɲʭ￦۔ʢƣʦˀɑƽ ɲ˵ƣʦɲ̕￦

Ǫƣ̊ʋʦɑɾȹ￦ƽɲǗƣɾǗʦ￦ʋɾǗʭە<ʋ￦ƽɑˀ̕ڷʭʢǗƽɑǪɑƽ￦

Ǫ˵Ǘɲڷʥ˵ƣɲɑˀ̕￦ɽƣɾǐƣˀǗʭٱ￦Ǫ˵Ǘɲ￦ɑʭ￦ʭǗˀ￦

ɾƣˀɑʋɾƣɲɲ̕0￦ڂ￳¤ʭ￦ƣ˵ˀɌʋʦɑˀ̕￦ەޭުިު۔￦ƽƣɾ￦
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ƣʢʢʦʋƣƽɌڂ￦￡ƣʭǗ￦iˀ˵ǐɑǗʭ￦ʋɾ￦tʦƣɾʭʢʋʦˀ￦^ʋɲɑƽ̕794￦ڂުިީڷޭޱ￦پەީ۔ޱ￦پ 

Ɍˀˀʢʭککٴǐʋɑڂʋʦȹکޮީިީڂިީکɨڂƽʭˀʢ795￦ުިިڂިީڂިުިުڂ 

�ʋɾȹ܊￦پڂ￡￦پ￦-ƣʦʢɲ˵ʭڂەޯީިު۔￦ڂ*￦ڂ�￦پ￦￡Ɍɑɾƣʭ￦̋ƣʦ￦ʋɾ￦ƣɑʦ￦ʢʋɲɲ˵ˀɑʋɾٴ￦￡ƣɾ￦Ǘ̔ɑʭˀɑɾȹ￦ȹʋ̊ǗʦɾƣɾƽǗ￦ʭˀʦ˵ƽˀ˵ʦǗʭ￦796 

ʭ˵ʢʢʋʦˀ￦ɾǗ̋￦ƣɽƼɑˀɑʋɾʭٛ￦tɌǗ￦￡Ɍɑɾƣ￦a˵ƣʦˀǗʦɲ̕797￦ڂެްޮڷުޮޮ￦پީޫު￦پ 

Ɍˀˀʢʭککٴǐʋɑڂʋʦȹکޯީިީڂިީکiިޫިޭޯެީިީޯިިި798￦ޯެޱ 

￡Ɍ˵ɾپڂ*￦پ￦;ʋʋǐ̕܊￦پڂ*￦پ￦¤Ɍƣʋڂەޱީިު۔￦ڂ*￦پ￦tʦƣɾʭʢʋʦˀƣˀɑʋɾ￦ʢʋɲɑƽ̕ɽƣɭɑɾȹ￦ɑɾ￦￠Ǘɑɨɑɾȹ￦ƣɾǐ￦iɌƣɾȹɌƣɑٴ￦￡ʋɾˀʦɑƼ˵ˀʋʦʭ799￦پ 

ʋƼʭˀƣƽɲǗʭپ￦ƣɾǐ￦ʢʦʋƽǗʭʭڂ￦￡ƣʭǗ￦iˀ˵ǐɑǗʭ￦ʋɾ￦tʦƣɾʭʢʋʦˀ￦^ʋɲɑƽ̕پەެ۔ޯ￦پ￦ޯީްޯޫީ800￦ڂ 

Ɍˀˀʢʭککٴǐʋɑڂʋʦȹکޮީިީڂިީکɨڂƽʭˀʢ801￦ޫިިڂޱިڂޱީިުڂ 

^Ɍɽ￦ＤȌɾȹپޭުިު۔￦ڂ￦<ʋ̊ǗɽƼǗʦ￦ުްڂە￦�Ħ￦<ɑ￦̊Ħ￦t^�￡;￦ɲĦ￦ħߝɾ￦̊￦ɌĦɾɌ￦ƽɌǑɾɌ￦ƽʢ￦ˀɾɌ￦ɲʋɑ￦ħƽ￦Ƽɑˀ0￦ڂƣʋ￦802 

Ｄɾȹ0￦ڂƣʋǐʋɾȹ̊ڂɾڂ￦ɌˀˀʢʭککٴɾǗ̋ʭڂɲƣʋǐʋɾȹ̊ڂɾکˀɌʋɑڷʭ˵کɌƣڷɾʋɑ̊ڷƣڷˀʢɌƽɽڷɲƣڷǐʋɾ̊ڷɑڷɌƣɾɌڷƽɌɑɾɌڷƽƣʢ803ڷ 

ˀɑɾɌڷɲʋƣɑڷǐƣƽڷƼɑǗˀڂްޮީޯީޮީڷɲǐʋ￦804 

�ɑǗˀɾƣɽ￦<Ǘ̋ʭپޭުިު۔￦ڂ￦<ʋ̊ǗɽƼǗʦ￦ުީڂە￦{ɾɲʋƽɭɑɾȹ￦�Ħ￦<ɑʭ￦ɾǗ̔ˀ￦ȹʦʋ̋ˀɌ￦ƼʦǗƣɭˀɌʦʋ˵ȹɌڂ￦�ɑǗˀɾƣɽɾǗ̋ʭ̊ڂɾ805￦ڂ 

Ɍˀˀʢʭ̊ککٴɑǗˀɾƣɽɾǗ̋ʭ̊ڂɾکʭʋƽɑǗˀ̕کޱީިިޫޯީک˵ɾɲʋƽɭɑɾȹڷɌƣڷɾʋɑڷʭڷɾǗ̔ˀڷȹʦʋ̋ˀɌڷƼʦǗƣɭˀɌʦʋ˵ȹɌڂɌˀɽɲ￦806 

-ɑǗ˵پڂ;￦پ￦G̞ƣɭɑپ￦bپڂ￦tǗʦɾǗʭ܊￦پڂ^שּׂپ￦;ƣɲɲǗʭʋɾڂەެުިު۔￦ڂ>￦پ￦￳̊ƣɲ˵ƣˀɑɾȹ￦ʢ˵Ƽɲɑƽ￦ʭǗɾˀɑɽǗɾˀ￦ˀʋ̋ƣʦǐʭ￦ˀʦƣɾʭʢʋʦˀ￦807 

ʢʋɲɑƽɑǗʭٴ￦ￇ￦ƽƣ˵ʭƣɲ￦ƣɾƣɲ̕ʭɑʭ￦ʋǪ￦ˀɌǗ￦ɽʋˀʋʦƼɑɭǗ￦Ƽƣɾ￦ɑɾ￦�ƣɾʋɑڂ￦￡ƣʭǗ￦iˀ˵ǐɑǗʭ￦ʋɾ￦tʦƣɾʭʢʋʦˀ￦^ʋɲɑƽ̕808￦پޮީ￦پ 

 809￦ޫިުީިީڂެުިުڂƽʭˀʢڂɨکޮީިީڂިީکʋʦȹڂǐʋɑککٴɌˀˀʢʭ￦ڂޫިުީިީ

^ʦɑɽǗ￦;ɑɾɑʭˀǗʦ￦ʋǪ￦ˀɌǗ￦�ʋ̊ǗʦɾɽǗɾˀپިުިު۔￦ڂ￦;ƣʦƽɌ￦ޫީڂە￦￬ɑʦǗƽˀɑ̊Ǘ￦ީޮک￡tڷttȹ￦ʋɾ￦ɑɽʢɲǗɽǗɾˀɑɾȹ￦˵ʦȹǗɾˀ￦810 

ɽǗƣʭ˵ʦǗʭ￦ˀʋ￦ʢʦǗ̊Ǘɾˀ￦ƣɾǐ￦ƽʋɾˀʦʋɲ￦ˀɌǗ￦￡G��￬ޱީڷ￦ʢƣɾǐǗɽɑƽڂ￦GǪǪɑƽɑƣɲ￦�ʋ̊ǗʦɾɽǗɾˀ￦^ʋʦˀƣɲ811￦ڂ 

Ɍˀˀʢʭ̊ککٴƣɾƼƣɾڂƽɌɑɾɌʢɌ˵̊ڂɾٛکʢƣȹǗɑǐ܊ިޮީޯުࡅǐʋƽɑǐ812￦ޯިޮޱޱީࡅ 

�ƣɾʋɑ￦^ǗʋʢɲǗʭ￦￡ʋɽɽɑˀˀǗǗپީުިު۔￦ڂ￦*˵ɲ̕￦ުޫڂە￦￬Ǘƽɑʭɑʋɾ￦<ʋکޯީ￦ڂ￡tٴ￬>￠}ڷ￦�ɽʢɲǗɽǗɾˀƣˀɑʋɾ￦ʋǪ￦ʭʋƽɑƣɲ￦813 

ǐɑʭˀƣɾƽɑɾȹ￦ɽǗƣʭ˵ʦǗʭ￦ˀʋ￦ʢʦǗ̊Ǘɾˀ￦ƣɾǐ￦ƽʋɾˀʦʋɲ￦ˀɌǗ￦￡G��￬ޱީڷ￦ʢƣɾǐǗɽɑƽ￦ɑɾ￦�ƣɾʋɑڂ￦tɌߞ￦�ɑɾ￦^Ɍħʢ￦814 

0˵ˀڂ￦ɌˀˀʢʭککٴˀɌ˵̊ɑǗɾʢɌƣʢɲ˵ƣˀ̊ڂɾ̊کƣɾڷƼƣɾکtɌǗڷˀɌƣʋڷ�ڷˀǗک￡ɌɑڷˀɌɑڷޯީڷ￡tڷީުިުڷ￬>￠}ڷˀɌ˵ƽڷɌɑǗɾ815ڷ 

ȹɑƣɾڷƽƣƽɌ̔ڷƣڷɌʋɑڷǐǗڷʢɌʋɾȹڷƽɌʋɾȹڷǐɑƽɌڷ￡G��￬ڷޱީڷ�ƣڷ<ʋɑڂޱުުުްެڷƣʭʢ̔￦816 

�ƣɾʋɑ￦^ǗʋʢɲǗʭ￦￡ʋɽɽɑˀˀǗǗپީުިު۔￦ڂ￦ￇ˵ȹ˵ʭˀ￦ޮڂە￦GǪǪɑƽɑƣɲ￦tǗɲǗȹʦƣɽ￦<ʋکްީ￦ڂ￡Ｄٴ￬>￠}ڷ￦￡ʋɾˀɑɾ˵ƣˀɑʋɾ￦ʋǪ￦ʭʋƽɑƣɲ￦817 

ǐɑʭˀƣɾƽɑɾȹ￦ɽǗƣʭ˵ʦǗʭ￦ƣƽʦʋʭʭ￦ˀɌǗ￦ƽɑˀ̕￦ˀʋ￦ʢʦǗ̊Ǘɾˀ￦ƣɾǐ￦ƽʋɾˀʦʋɲ￦￡G��￬ڂޱީڷ￦�ƣɾʋɑ￦￬ǗʢƣʦˀɽǗɾˀ￦ʋǪ￦818 

�ʋɽǗ￦ￇǪǪƣɑʦʭ￦GǪǪɑƽɑƣɲ￦^ʋʦˀƣɲڂ￦Ɍˀˀʢʭککٴʭʋɾʋɑ̊˵ڂɌƣɾʋɑڂȹʋ̊̊ڂɾکˀɌʋɾȹڷƼƣʋ819ڷک 

 820ڷˀɑǗʢڷɑǗƽ̊ڷǗ̊ڷʢɌʋڷˀɌƣɾɌڷƼɾǐ˵ڷƽ˵ƣڷƼɾǐ˵ڷƽǐڷްީڷʭʋڷǐɑǗɾڷƽʋɾȹڷޮޱްޱޮީެکʢ˵ڕʢʋʢکƽʋɾˀǗɾˀڕɑǗ̋̊ک

ˀ˵ƽڷˀɌ˵ƽڷɌɑǗɾڷȹɑƣɾڷƽƣƽɌڷˀʋƣɾ̔ڷƣڷɌʋɑڷˀʦǗɾڷǐɑƣڷƼƣɾڷˀɌƣɾɌڷʢɌʋڷǐǗڷʢɌʋɾȹڷƽɌʋɾȹڷƽʋ̊ɑǐڂޱީڷɌˀɽɲ￦821 
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 822￦ڂ�ɑǗˀɾƣɽ￦�￳￡�>}￦ڂ�ɑǗˀ￦<ƣɽʭ￦ɌǗƣ̊̕￦ƣɑʦ￦ʢʋɲɲ˵ˀɑʋɾ￦ɾǗǗǐʭ￦ʭˀʦʋɾȹǗʦ￦ƣƽˀɑʋɾ￦ڂەޭ￦ɾǗ˵*￦پެުިު۔￦ڂ�￳￡�>}

Ɍˀˀʢʭڂ̋̋̋ککٴ˵ɾɑƽǗǪڂʋʦȹ̊کɑǗˀɾƣɽکʭˀʋʦɑǗʭ̊کɑǗˀڷɾƣɽʭڷɌǗƣ̊̕ڷƣɑʦڷʢʋɲɲ˵ˀɑʋɾڷɾǗǗǐʭڷʭˀʦʋɾȹǗʦڷƣƽˀɑʋɾ￦823 

i˵Ɍپڂ�￦ڂ�￦پ￦￠ƣɌƣǐʋʦɑپ￦tپڂ￦�ƣɲɲƣʦɑɾʋ܊￦پڂ*￦پ￦iʢǗɾȹɲǗʦڂەިިިު۔￦ڂ￬￦ڂ*￦پ￦￡ʦɑˀǗʦɑƣ￦ƣɑʦ￦ʢʋɲɲ˵ˀƣɾˀʭ￦ƣɾǐ￦ˀʋ̔ɑƽ￦ƣɑʦ￦824 

ʢʋɲɲ˵ˀƣɾˀʭڂ￦￳ɾ̊ɑʦʋɾɽǗɾˀƣɲ￦�ǗƣɲˀɌ￦^ǗʦʭʢǗƽˀɑ̊Ǘʭ۔ްިީ￦پʭ˵ʢʢɲ￦ެپە￦ޮުޭޮޫޫ825￦ڂ 

ɌˀˀʢʭککٴǐʋɑڂʋʦȹکޱްުީڂިީکǗɌʢްިީިިڂʭެޮުޭ￦826 

 �ɲʋƼƣɲ￦827￦ڂەޫުިު۔￦ڂ�￦پǗ˵�￦܊￦پڂ*￦پiʋɾȹ￦پڂ�￦پɌƣɾȹ¤￦پڂ¤￦پ�ƣɾȹ￦پڂ¤￦پɌǗɾ￡￦پڂ�￦پ0Ǘɑ￦پڂb￦پ˵�￦پڂ�￦پɌƣɾȹ¤￦پڂt￦پ�Ǘ￦پڂ�￦پ˵�

ǗʭˀɑɽƣˀǗʭ￦ʋǪ￦ǐƣɑɲ̕￦ƣɽƼɑǗɾˀ￦ǪɑɾǗ￦ʢƣʦˀɑƽ˵ɲƣˀǗ￦ɽƣˀˀǗʦ￦ƽʋɾƽǗɾˀʦƣˀɑʋɾʭ￦ƣɾǐ￦˵ɾǗʥ˵ƣɲ￦ʭʢƣˀɑʋˀǗɽʢʋʦƣɲ￦828 

ǐɑʭˀʦɑƼ˵ˀɑʋɾ￦ʋǪ￦ʢʋʢ˵ɲƣˀɑʋɾ￦Ǘ̔ʢʋʭ˵ʦǗٴ￦ￇ￦ɽƣƽɌɑɾǗ￦ɲǗƣʦɾɑɾȹ￦ɽʋǐǗɲɲɑɾȹ￦ʭˀ˵ǐ̕ڂ￦tɌǗ￦0ƣɾƽǗˀ￦^ɲƣɾǗˀƣʦ̕￦829 

�ǗƣɲˀɌپەޫ۔ޯ￦پ￦ǗުިޱǗުީްڂ￦￦Ɍˀˀʢʭککٴǐʋɑڂʋʦȹکޮީިީڂިީکiުޭެު830￦ޮڷްިިިިەޫު۔ޮޱީޭڷ 

{ɾɑˀǗǐ￦<ƣˀɑʋɾʭ￦￳ɾ̊ɑʦʋɾɽǗɾˀ￦^ʦʋȹʦƣɽɽǗ￦پޱީިު۔￦￦ە^￳>}۔￦*˵ɾǗ￦ުڂەޱ￦ￇ￦ʦǗ̊ɑǗ̋￦ʋǪ￦ުި￦�Ǘƣʦʭ￦ￇɑʦ￦^ʋɲɲ˵ˀɑʋɾ￦831 

￡ʋɾˀʦʋɲ￦ɑɾ￦￠Ǘɑɨɑɾȹ￦ڷ￦^￳>}￦٠￦{<￦￳ɾ̊ɑʦʋɾɽǗɾˀ￦^ʦʋȹʦƣɽɽǗ832￦ڂ 

Ɍˀˀʢʭڂ̋̋̋ککٴ˵ɾǗʢڂʋʦȹکʦǗʭʋ˵ʦƽǗʭکʦǗʢʋʦˀکʦǗ̊ɑǗ̋̕ڷިުڷǗƣʦʭڷƣɑʦڷʢʋɲɲ˵ˀɑʋɾڷƽʋɾˀʦʋɲڷƼǗɑɨɑɾȹ￦￦833 

 bʋƣǐ￦�ǗɌɑƽɲǗ￦￳ɽɑʭʭɑʋɾ￦￡ʋɾˀʦʋɲ￦ɑɾ￦834ڷGɾ￦ڂەީީިު۔￦ڂ*￦پ�ƣʋ￦܊￦پڂ-￦پ�Ǘ￦پڂ0￦پ˵�￦پڂ￠￦پ0ɑɾ￦پڂ�￦پ˵Ɍʋ¤￦پڂb￦پ�ƣɾȹ￦پڂ�￦پ˵�

￠Ǘɑɨɑɾȹٴ￦^ƣʭˀپ￦^ʦǗʭǗɾˀپ￦ƣɾǐ￦�˵ˀ˵ʦǗڂ￦￳ɾ̊ɑʦʋɾɽǗɾˀƣɲ￦iƽɑǗɾƽǗ￦܊￦tǗƽɌɾʋɲʋȹ̕پەީ۔ޭެ￦پ￦ީެޯީޭޫ835￦ڂ 

ɌˀˀʢʭککٴǐʋɑڂʋʦȹکީުިީڂިީکǗʭީިީެުް836￦ޱ 

�˵ɾȹ܊￦پڂ�￦پ￦;ƣ̔̋Ǘɲɲڂەީީިު۔￦ڂ￠￦پ￦GɾƼʋƣʦǐ￦ʦǗǪ˵Ǘɲɑɾȹ￦̊ƣʢʋʦ￦ʦǗƽʋ̊Ǘʦ̕ٴ￦￳̊ƣɲ˵ƣˀɑʋɾ￦ʋǪ￦ˀɌǗ￦ʋb�b￦ʢʦʋȹʦƣɽ￦ɑɾ￦ˀɌǗ￦￦￦￦837 

{ɾɑˀǗǐ￦iˀƣˀǗʭڂ￦�￡￡tٴ￦�ƣʭɌɑɾȹˀʋɾپ￡￬￦پ￦{iￇڂ￦ɌˀˀʢʭککٴˀɌǗɑƽƽˀڂʋʦȹ̋کʢ838ڷ 

ƽʋɾˀǗɾˀک˵ʢɲʋƣǐʭکޮިکީުިުکGb�bڂިڕެ̊ڕʢǐǪ￦￦839 

�ƣʋ0￦پڂ�￦پɑ˵پڂ¤￦پ￦¤Ɍƣʋ0￦܊￦پڂ�￦پɑڂەޮީިު۔￦ڂ�￦پ￦<ƣˀ˵ʦƣɲ￦ȹƣʭ￦ƣʭ￦̊ǗɌɑƽɲǗ￦Ǫ˵Ǘɲ￦ɑɾ￦￡Ɍɑɾƣٴ￦ￇ￦ʦǗ̊ɑǗ̋ڂ￦bǗɾǗ̋ƣƼɲǗ￦ƣɾǐ￦840 

i˵ʭˀƣɑɾƣƼɲǗ￦￳ɾǗʦȹ̕￦bǗ̊ɑǗ̋ʭپުޮ￦پ￦ޭުީޭޫޫڂ￦ɌˀˀʢʭککٴǐʋɑڂʋʦȹکޮީިީڂިީکɨڂʦʭǗʦ841￦ޭީިڂޭިڂޮީިުڂ 
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ǪƣƽˀʋʦɑǗʭڷǪʦʋɽڷǐʋ̋ɾˀʋ̋ɾڷɑɾڂޱްޯޯީޯڷޭުڷީުިުڷɌˀɽɲ￦889 

�ƣɾʋɑ￦tɑɽǗʭپޭުިު۔￦ڂ￦ￇʢʦɑɲ￦ޯڂە￦�ɑǗˀɾƣɽ￦ʭǗˀʭ￦Ǫɑ̊Ǘ̕ڷǗƣʦ￦ʢɲƣɾ￦ˀʋ￦ɑɽʢʦʋ̊Ǘ￦˵ʦƼƣɾ￦ƣɑʦ￦ʥ˵ƣɲɑˀ̕پޭުިު۔￦￦ڂ￦ￇʢʦɑɲ￦ޯ890￦ڂە 

�ƣɾʋɑˀɑɽǗʭ̊ڂɾڂ￦ɌˀˀʢʭککٴɌƣɾʋɑˀɑɽǗʭ̊ڂɾ̊کɑǗˀɾƣɽڷʭǗˀʭڷǪɑ̊Ǘ̕ڷǗƣʦڷʢɲƣɾڷˀʋڷɑɽʢʦʋ̊Ǘڷ˵ʦƼƣɾڷƣɑʦ891ڷ 

ʥ˵ƣɲɑˀ̕ڂެޫެޫޮޮڂɌˀɽɲ￦892 

�ɑǗˀɾƣɽ￦<Ǘ̋ʭپެުިު۔￦ڂ￦￬ǗƽǗɽƼǗʦ￦ީޯڂە￦￳ɽɑʭʭɑʋɾʭ￦ˀǗʭˀɑɾȹ￦ʦǗʥ˵ɑʦǗǐ￦Ǫʋʦ￦̊ǗɌɑƽɲǗʭ￦ʋ̊Ǘʦ￦Ǫɑ̊Ǘ￦̕Ǘƣʦʭ￦ʋɲǐپ￦ˀɑɽǗɲɑɾǗ￦893 

ʭˀɑɲɲ￦˵ɾƽǗʦˀƣɑɾپެުިު۔￦ڂ￦￬ǗƽǗɽƼǗʦ￦ީޯڂە￦�ɑǗˀɾƣɽɾǗ̋ʭ̊ڂɾ894￦ڂ 

Ɍˀˀʢʭ̊ککٴɑǗˀɾƣɽɾǗ̋ʭ̊ڂɾکǗɾ̊ɑʦʋɾɽǗɾˀکޯިީޱްޮީکǗɽɑʭʭɑʋɾʭڷˀǗʭˀɑɾȹڷʦǗʥ˵ɑʦǗǐڷǪʋʦ̊ڷǗɌɑƽɲǗʭڷʋ̊Ǘʦ895ڷ 

Ǫɑ̊Ǘ̕ڷǗƣʦʭڷʋɲǐڷˀɑɽǗɲɑɾǗڷʭˀɑɲɲڷ˵ɾƽǗʦˀƣɑɾڂɌˀɽɲ￦896 

�ƣɾʋɑ￦^ǗʋʢɲǗʭ￦￡ʋɽɽɑˀˀǗǗپުީިު۔￦ڂ￦*ƣɾ˵ƣʦ̕￦ީޫڂە￦￬Ǘƽɑʭɑʋɾ￦<ʋکޭޭޫ￦ڂaＤٴ￬>￠}ڷ￦ￇʢʢʦʋ̊ɑɾȹ￦ˀɌǗ￦Ǫɑ̔Ǘǐ￦ƣɑʦ897ڷ 

ʥ˵ƣɲɑˀ̕￦ɽʋɾɑˀʋʦɑɾȹ￦ɾǗˀ̋ʋʦɭ￦ʢɲƣɾ￦ɑɾ￦�ƣɾʋɑ￦ˀʋ￦ުިުިڂ￦￡ɾȹ￦�ďɾ￦￠ɾ￦￡ɌǑɾɌ￦^Ɍ898￦ڂ 

ɌˀˀʢʭککٴƽɌɑɾɌʢɌ˵̊ڂɾٛکʢƣȹǗɑǐ܊ިޮީޯުࡅǐʋƽɑǐ܊ޫޯޫޯޭީࡅˀƣȹɑǐ܊ުࡅˀ̕ʢǗࡅ ￦ީ899 

�ƣɾʋɑ￦^ǗʋʢɲǗʭ￦￡ʋɽɽɑˀˀǗǗپޭިިު۔￦ڂ￦*ƣɾ˵ƣʦ̕￦ީްڂە￦￬Ǘƽɑʭɑʋɾ￦<ʋکޭިިުکުި￦ڂaＤٴ￠}ڷ￦�ɽʢɲǗɽǗɾˀƣˀɑʋɾ￦ʋǪ￦ǐ˵ʭˀ￦900 

ʦǗǐ˵ƽˀɑʋɾ￦ɽǗƣʭ˵ʦǗʭ￦ɑɾ￦ƽʋɾʭˀʦ˵ƽˀɑʋɾ￦ʭɑˀǗʭ￦ɑɾ￦�ƣɾʋɑڂ￦tɌߞ￦�ɑɾ￦^Ɍħʢ￦0˵ˀ901￦ڂ 

ɌˀˀʢʭککٴˀɌ˵̊ɑǗɾʢɌƣʢɲ˵ƣˀ̊ڂɾ̊کƣɾڷƼƣɾک�ɑڷʢɌƣɽڷɌƣɾɌڷƽɌɑɾɌکa˵̕ǗˀڷǐɑɾɌڷޭިިުڷުިڷa￬ڷ￠}ڷˀɌ˵ƽ902ڷ 

ɌɑǗɾڷƼɑǗɾڷʢɌƣʢڷȹɑƣɽڷƼ˵ɑڷˀʦʋɾȹ̔ڷƣ̕ڷǐ˵ɾȹڷǐɑƣڷƼƣɾڷ�ƣڷ<ʋɑڂޱޫީޭޱڷƣʭʢ̔￦903 
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�ƣɾʋɑ￦^ǗʋʢɲǗʭ￦￡ʋɽɽɑˀˀǗǗپޱިިު۔￦ڂ￦*ƣɾ˵ƣʦ̕￦ީޭڂە￦￬Ǘƽɑʭɑʋɾ￦<ʋکޱިިުکޭޭ￦ڂaＤٴ￬>￠}ڷ￦bǗȹ˵ɲƣˀɑʋɾʭ￦Ǘɾʭ˵ʦɑɾȹ￦904 

Ǘɾ̊ɑʦʋɾɽǗɾˀƣɲ￦ʭƣɾɑˀƣˀɑʋɾ￦ǐ˵ʦɑɾȹ￦ƽʋɾʭˀʦ˵ƽˀɑʋɾ￦ɑɾ￦�ƣɾʋɑڂ￦￡ɾȹ￦�ďɾ￦￠ɾ￦￡ɌǑɾɌ￦^Ɍ905￦ڂ 

Ɍˀˀʢʭ̊ککٴƣɾƼƣɾڂƽɌɑɾɌʢɌ˵̊ڂɾکǐǗǪƣ ɲ˵ˀڂƣʭʢ̔ٛʢƣȹǗɑǐ܊ިޮީޯުࡅǐʋƽɑǐ906￦ްޱޯޭްࡅ 

�<ￇپޭުިު۔￦ڂ￦GƽˀʋƼǗʦ￦ުެڂە￦<Ǘƣʦɲ̕￦ީިިޱپ￦ￇ�￦ƽƣɽǗʦƣʭ￦ˀʋ￦ȹʋ￦ɲɑ̊Ǘ￦ƣƽʦʋʭʭ￦�ƣɾʋɑ￦ˀʋ￦ƽ˵ʦƼ￦ˀʦƣǪǪɑƽ￦ƽʋɾȹǗʭˀɑʋɾ907￦پ 

̊ɑʋɲƣˀɑʋɾʭڂ￦�ɾ￳̔ʢʦǗʭʭ￦�ɾˀǗʦɾƣˀɑʋɾƣɲ908￦ڂ 

ɌˀˀʢʭککٴǗ̊ڂɾǗ̔ʢʦǗʭʭڂɾǗˀکɾǗ̋ʭکɾǗ̋ʭکˀʦƣǪǪɑƽکɾǗƣʦɲ̕ڷިިޱڷީڷƣɑڷƽƣɽǗʦƣʭڷˀʋڷȹʋڷɲɑ̊ǗڷƣƽʦʋʭʭڷɌƣɾʋɑڷˀʋ909ڷ 

ƽ˵ʦƼڷˀʦƣǪǪɑƽڷƽʋɾȹǗʭˀɑʋɾ̊ڷɑʋɲƣˀɑʋɾʭڂޫެޫޭޭޱެڷɌˀɽɲ￦910 
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￳̔ʢƣɾǐٛ￦�ɾ￦ڂ�￦iɌɑǪˀƣɾ￦ڂ;￦܊￦-ƣɽƣʦȹɑƣɾɾɑ￦۔￳ǐʭپەڂ￦^ʦǗʢƣʦɑɾȹ￦Ǫʋʦ￦ˀɌǗ￦<Ǘ̋￦￳ʦƣ￦ʋǪ￦tʦƣɾʭʢʋʦˀ￦^ʋɲɑƽɑǗʭ912￦ٴ 

0Ǘƣʦɾɑɾȹ￦Ǫʦʋɽ￦￳̔ʢǗʦɑǗɾƽǗ￦۔ￇǐ̊ƣɾƽǗʭ￦ɑɾ￦tʦƣɾʭʢʋʦˀ￦^ʋɲɑƽ̕￦ƣɾǐ￦^ɲƣɾɾɑɾȹپ￦�ʋɲپީשּׂڂ￦ʢʢڂ￦ޫޭޮީ913￦ڂە 

￳ɲʭǗ̊ɑǗʦڂ￦ɌˀˀʢʭککٴǐʋɑڂʋʦȹکޮީިީڂިީکƼʭڂƣˀʢʢ914￦ޭިިڂޯިڂްީިުڂ 

0Ǘپ￦tپڂ0שּׂڂ￦^ʋɨƣɾɑپڂ￬￦پ￦<ȹ˵̕Ǘɾپ￦tپڂ￡שּׂڂ￦�ƣپ￦tשּׂڂt܊￦پڂ￦<ȹ˵̕Ǘɾڂەެުިު۔￦ڂ�שּׂڂ;￦پ￦�Ɍ̕￦ɑʭ￦�ɑǗˀɾƣɽ￦ƣ￦ɽʋˀʋʦƽ̕ƽɲǗ￦915 

ɾƣˀɑʋɾٛ￦ￇ￦ˀʦƣɾʭʢʋʦˀڷʢʭ̕ƽɌʋɲʋȹ̕￦ʭˀ˵ǐ̕ڂ￦￳˵ʦʋʢǗƣɾ￦tʦƣɾʭʢʋʦˀ￦ڄ￦tʦƣʭʢʋʦˀɑ￦￳˵ʦʋʢǗɑ916￦ڂޮەޱޱ۔￦پ 

Ɍˀˀʢʭککٴǐʋɑڂʋʦȹکޭޱުްެڂިީک￳t917￦ޮڂޱޱڂެުިުڂ 

�ɾˀǗʦȹʋ̊ǗʦɾɽǗɾˀƣɲ￦^ƣɾǗɲ￦ʋɾ￦￡ɲɑɽƣˀǗ￦￡ɌƣɾȹǗ￦ڂەޫުިު۔￦ڂە￡￡^�۔￦￡ɲɑɽƣˀǗ￦￡ɌƣɾȹǗ￦ުިުޫٴ￦i̕ɾˀɌǗʭɑʭ￦ʦǗʢʋʦˀ918￦ڂ 

￡ʋɾˀʦɑƼ˵ˀɑʋɾ￦ʋǪ￦�ʋʦɭɑɾȹ￦�ʦʋ˵ʢʭ￦پ�￦��￦ƣɾǐ￦���￦ˀʋ￦ˀɌǗ￦iɑ̔ˀɌ￦ￇʭʭǗʭʭɽǗɾˀ￦bǗʢʋʦˀ￦ʋǪ￦ˀɌǗ￦919 

�ɾˀǗʦȹʋ̊ǗʦɾɽǗɾˀƣɲ￦^ƣɾǗɲ￦ʋɾ￦￡ɲɑɽƣˀǗ￦￡ɌƣɾȹǗ￦0￦ڂ�۔ǗǗ￦ڂ*￦܊￦bʋɽǗʦʋپ￦￳ǐʭ920￦ڂ￡￡^�￦ڂەڂ 

Ɍˀˀʢʭککٴǐʋɑڂʋʦȹک￡￡^�کޯުޫޱޭڂިީکￇbޮ921￦ޯެޮީޱޮީޱުޱްޯޱڷ 

{ɾɑˀǗǐ￦<ƣˀɑʋɾʭ￦￳ƽʋɾʋɽɑƽ￦￡ʋɽɽɑʭʭɑʋɾ￦Ǫʋʦ￦￳˵ʦʋʢǗڂەޭުިު۔￦ڂ￦�ɾǐɑƽƣˀʋʦ￦￠ٴީڂޫڷ￦tʋˀƣɲ￦���￦Ǘɽɑʭʭɑʋɾʭ￦ʢǗʦ￦922 

ƽƣʢɑˀƣڂ￳￡￳>}￦ڂ￦Ɍˀˀʢʭککٴ˵ɾǗƽǗڂʋʦȹکʭɑˀǗʭکǐǗǪƣ˵ɲˀکǪɑɲǗʭ923ڷ￠کުިڷޭުިުک 
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Recommendation: Revise and Resubmit 
 
This is an ambitious and relevant comparative policy review that tackles a significant 
environmental challenge. The author demonstrates a strong capacity for synthesizing 
information from diverse sources and has chosen a timely topic with clear practical implications 
for policymakers in Hanoi. The compilation of policies into Table 1 is particularly useful and 
represents a solid foundation. However, the manuscript in its current form reads more like a 
comprehensive literature review and data summary than a cohesive analytical paper. To meet 
the journal's standards for rigor and clarity, significant revisions are needed to strengthen the 
methodological justification, deepen the analytical discussion, and refine the core argument. I 
am happy to review a revised version that addresses these points. 
 
1.  Refine the Methodological Approach and Justification: 
Critique: The paper identifies its approach as a "scoping review" but does not detail the search 
strategy, inclusion/exclusion criteria, or the number of sources identified and screened. This lack 
of transparency makes the methodology difficult to assess or replicate. Furthermore, the use of 
"PM2.5 per capita" is a highly unusual and problematic metric. While the rationale (normalizing 
for population) is understandable, it is not a standard measure in air quality science. PM2.5 
concentration is a measure of ambient exposure in the air, not a direct output of individual 
activity. Using it per capita can be misleading, as it implies that a city's air pollution is divided 
equally among its residents, which distorts the actual environmental conditions. 
 
You need to greatly expand the Methodological Approach section. Specify the exact search 
terms, databases, and the time frame of the search. Describe how you selected the final sources 
for analysis. Regarding PM2.5, I strongly recommend re-plotting Figure 1 using standard, 
absolute PM2.5 concentrations (µg/m³). You can still discuss population differences as a 
contextual factor in the text, but the primary metric must align with established scientific 
practice. This change will make your analysis more credible and interpretable. 
 

I have significantly expanded the Methodology section to address concerns about 
transparency and replicability. This now includes specific details regarding the search 
terms, databases utilized, the time frame, and the inclusion/exclusion criteria for 
selecting the final sources. 
Regarding the PM2.5 metric, I acknowledge that absolute PM2.5 concentration is the 
established scientific measure of ambient air quality. Therefore, I have revised Figure 1 
and added a paragraph of analysis dedicated to it. Nevertheless, I have decided to keep 
the original table that features the PM2.5 per capita metric, but explicitly presented it in 
the paper for contextualization only. This figure allows readers to grasp the PM2.5 levels 
relative to the population of each city, but is not used to draw conclusions on policy 
efficacy or individual exposure. 

 
2.  Deepen the Analysis from Description to Argument: 



The paper excels at describing “what” policies were implemented but spends less time 
analyzing “why” they were successful in Beijing or “how” their core principles can be abstracted 
for Hanoi. The discussion of "transferability" is a good start but remains somewhat surface-level. 
For instance, the conclusion that low-emission zones (LEZs) are suitable while license-plate 
lotteries are not is sensible, but the underlying reasons (e.g., governance structure, primary 
vehicle type, social equity) could be explored in much greater depth to build a more powerful 
argument. 
 
Re-structure the **Discussion** section to be more argument-driven. After presenting the 
comparative data, create a framework for analysis. For example, you could analyze the policies 
based on criteria like:1)Technical Efficacy: How much does this policy reduce emissions?2) 
Institutional Feasibility:Does Hanoi have the legal and bureaucratic capacity to implement it?3) 
Social & Political Acceptability: How will this policy be received by the public, especially 
considering Hanoi's reliance on motorbikes for livelihoods? 
Use this framework to systematically evaluate each recommended policy transfer, moving 
beyond a simple list to a reasoned justification. 
 

The Discussion section has been restructured to be more argument-driven rather than 
descriptive. I grouped Beijing's policies into five clusters and developed the suggested 
analytical framework based on three key criteria: 

1.​ Technical Efficacy: The potential for significant emission reductions. 
2.​ Institutional Feasibility:  The legal and bureaucratic capacity of Hanoi to 

implement the measure. 
3.​ Social & Political Acceptability:  The likelihood of public approval and compliance, 

particularly given Hanoi’s heavy reliance on motorbikes. 
 

I systematically evaluated each of the five policy groups against these three criteria, 
assigning a qualitative assessment (Low, Medium, or High) and providing detailed 
justification for each rating.  

 
3.  Strengthen the Link Between Data and Policy Conclusions: 
The connection between the PM2.5 trends in Figure 1 and the subsequent policy analysis is 
currently weak. The text states it's difficult to establish causality, but then the data is used to 
make broad claims about Beijing's "success" and Hanoi's "delayed responses." A more nuanced 
interpretation is needed. 
 

I have adjusted portions of the language that appeared inappropriate for this context; 
however, some phrasing may still be misleading or unintentionally suggest causal 
relationships. I would therefore appreciate further feedback on my language to help me 
improve it. 

 
When discussing the PM2.5 trends, be more precise. Instead of saying Beijing's policies were 
successful, specify which clusters of policies (e.g., the pre-2010 fuel and new vehicle standards) 
appear to correlate with the beginning of its downward trend. For Hanoi, discuss how the 



observed volatility might reflect its current reliance on banning specific activities (stoves, 
burning) rather than a continuous, systemic regulatory framework for mobile sources. This will 
create a more logical and evidence-based flow from your data to your policy recommendations. 
 

I have attempted to link certain policy groups to the periods shown in the charts. 
However, because the policies’ timeframes do not exactly align with those of the charts, 
I am uncertain whether these linkages are entirely accurate or satisfactory enough. 

 
4.  Enhance Precision in Language and Claims: 
There are instances of overly broad or imprecise language. For example, the introduction 
mentions "Vietnam has been subject to heavy Chinese influences" but doesn't clearly link this 
historical fact to modern environmental policy capacity. The abstract states the paper "reviews 
previous academic studies and news articles," which undersells the original work of policy 
comparison. 
 
Scrutinize the manuscript for sweeping statements and replace them with specific, focused 
claims. In the abstract and introduction, more accurately describe your contribution—e.g., "This 
paper provides a systematic comparative analysis of transport-related air pollution policies in 
Beijing and Hanoi..." This sounds more scholarly and confident. 
 

I have addressed the points you highlighted and reviewed the text for other potentially 
sweeping statements. However, I recognize that I may be biased toward my own work, 
making it difficult to identify all instances that might read as overly general to readers. I 
would therefore greatly appreciate any further feedback on this aspect for 
improvements.  



Reviewer Report 

Paper title: Hanoi’s potential to learn from Beijing’s past experience in 
addressing air pollution caused by vehicle emissions. 

 

Recommendations: Major changes recommended  

 

Suggestions for improvement 

The manuscript requires a thorough revision to address pervasive issues in sentence 
structure, grammar, and syntax. Insert a continuous line number or in case of 
page-based line numbers, please provide the page numbers. Although a better way 
is a continuous line number so that referencing can be easy.  

I have adjusted the line numbering to a continuous format. 

 

Title suggestion: 

The current title lacks academic strength. Please follow any of the below to be more 
effective manuscript: 

●​ A Tale of Two Capitals: Policy Transfer for Sustainable Urban Mobility and Air 
Quality in Beijing and Hanoi. 

●​ Decarbonizing the Urban Fleet: Analysing Beijing's Past as a Policy Blueprint 
for Hanoi's Vehicle Emissions Challenge. 

●​ A Comparative Analysis of Vehicle Emissions Control Policies in Beijing and 
Hanoi. 

●​ Mitigation Lessons for Rapid Urbanization: Hanoi’s Potential to Learn from 
Beijing’s Air Quality Management Experience. 
 

I have decided to adopt the title Decarbonizing the Urban Fleet: Analysing Beijing's 
Past as a Policy Blueprint for Hanoi's Vehicle Emissions Challenge. 

 

Abstract 

●​ Lines 7 to 9: Please revise this as follows. In an abstract, references cannot 
be cited, and mentioning specific years without citation is not appropriate. 
Suggested revision: “Despite significant economic progress, Vietnam faces a 
critical environmental sustainability challenge rooted in severe urban air 
pollution, common to many developing nations. The capital, Hanoi, a vital 



political and economic hub, is a focal point of this crisis, facing persistent air 
quality degradation.” 

●​ Lines 13 to 14: Kindly provide a clearer methodology. I am sharing some 
steps in the methodology section that should be followed in detail and then 
briefly summarized in the abstract. It is important to specify how the authors 
conducted the literature search. 

●​ Also, please remove the phrase “comprehensive table.” Any results or 
findings can be presented in tabular form, but this should not be explicitly 
mentioned in the abstract. 

I have significantly revised the abstract according to all your feedback regarding this 
section. 

 

Main Text 

●​ Lines 29 and 30: Please remove the dash (—) for consistency and clarity. 

I have removed the emdash. 

 

●​ Lines 32 to 33: The data cited from 2011 is outdated. Kindly provide more 
recent figures and appropriate references. It is important to reflect the current 
number of registered vehicles in Hanoi in relation to the city’s size and 
population. 

I have replaced the 2011 reference with more recent ones and also provided some 
data about Hanoi’s size and population. 

 

●​ Line 35: Replace the phrase “thanks to” with “due to” to maintain academic 
tone. 

I have replaced it as suggested. 

 

●​ Page 2, Line 4: This statement is incorrect. Vietnam is an independent 
country and is not under China’s rule. Please revise this to reflect historical 
context, such as periods of Chinese rule or war-related influence. 

I have rephrased the statement for accuracy and clarity. 

 

●​ Please also review the manuscript for grammatical errors throughout. 



●​ Line 12: A reference is needed to support the claim. If unavailable, please 
locate relevant research papers that substantiate the statement. 

I have deleted the claim about IQAir’s credibility, just keeping the data that It 
reported. 

 

●​ Line 13: The reference mentioned is missing from the reference list. 
Additionally, the claim that UNICEF is working directly on air pollution appears 
questionable. Please verify the reliability of this reference and consider 
replacing it with a more appropriate source. 

I have rechecked and found that the UNICEF article cites the results of an IQAir 
report rather than producing them itself. Therefore, I have replaced the UNICEF 
reference with the original IQAir report.  

●​ Lines 13 to 27: This section repeats the same concept multiple times. It 
would be more effective to consolidate the content into a single paragraph. 
Suggested structure: 

o​ Identify the limitations observed in the existing literature. 

o​ Highlight the novelty of your work. 

o​ Clearly state the objectives of your study. 

I have rewritten this part according to your recommendations. 

 

●​ It is also recommended to include statistics on air pollution in Hanoi to 
illustrate the severity of the issue and its impact on human health. 

While detailed air pollution statistics could provide further context, Hanoi’s ranking in 
international reports has already been mentioned earlier in the manuscript. Including 
additional statistics would require substantial work and is unlikely to add significant 
new insight. 

 

Study Area: It is recommended to add a dedicated heading titled “Study Area” 
immediately following the introduction. This section should present a comparative 
overview of both cities, covering trends in demographics, transportation 
infrastructure, and air pollution levels. Providing this context will help readers better 
understand the scope and relevance of the analysis. If possible, please include maps 
of the study areas to visually support the comparison and enhance geographic 
clarity. 



I have added a section to the paper that includes a table comparing Beijing and 
Hanoi on selected socioeconomic aspects, providing readers with an overview 
before discussing each city’s policies in subsequent sections Regarding air pollution 
levels, it is difficult to draw direct comparisons between the two cities without 
referencing the dataset presented later in the paper. Additionally, the existing 
literature on air pollution in each city employs varied methodologies, criteria, and 
scales, which further complicates direct comparison. 

I did not include maps of the study areas due to uncertainty about the specific type of 
maps being requested as well as time constraints. 

 

Methodology  

Please write this section following these steps: 

Define the Scope and Objectives of your work 

●​ Clearly state the research question or problem. 

●​ Set boundaries: time period, geographic focus, type of studies (e.g., empirical, 
theoretical). 

Develop a Search Strategy and write how you search data 

●​ Choose relevant databases: Scopus, Web of Science, Google Scholar, 
PubMed, JSTOR, etc. 

●​ Use Boolean operators and keyword combinations (e.g., “air pollution AND 
Hanoi/ Beijing” ‘transportation OR air pollution’ etc). 

●​ Document your search terms, filters, and inclusion/exclusion criteria. 

●​ Apply inclusion/exclusion criteria (e.g., peer-reviewed only, published after 
2015). 

●​ Prioritize high-quality, relevant, and recent studies. 

I have revised the Methodology section based on your suggestions, with some minor 
adjustments to accurately reflect the research process I followed. 

 

Sample Size and Data Transparency: Please clarify how many studies were 
included in the literature review that informed the results. Additionally, specify how 
the empirical PM2.5 data was collected — for example, which monitoring stations 
were selected, and what criteria were used for their inclusion. It is also important to 
indicate the time frame your study covers (i.e., which years are included in the 
analysis) to ensure transparency and reproducibility. 



Critically analyse the literature 

●​ Evaluate strengths and weaknesses of each study. 

●​ Discuss methodological limitations, sample sizes, biases, and relevance. 

●​ Compare findings across studies to identify trends or gaps. 

Line 37 onwards, the methods described should come under methodology section. 

I have clarified how many studies were included in the literature review and 
elaborated on how PM2.5 data was collected. Regarding the critical analysis of 
literature, I have added a Literature Review section to go through the literature as a 
whole.  

Additionally, I have relocated the methods starting from line 37 onwards as 
suggested.  

 

Results 

The data presented under the heading “What does recent data show?” should be 
relocated to the Results section, as it reflects findings rather than introductory 
context. Additionally, if any methodological details are embedded within that section, 
they should be moved to the Methodology section to maintain structural consistency 
and ensure proper categorization of content. 

Figure 1: The y-axis is labelled with months, yet the figure title refers to dates — 
please ensure consistency between the axis label and the figure description. 
Additionally, the data presented focuses on PM2.5 concentrations, which appear 
relatively similar between the two cities during 2017 and 2018. It would be helpful to 
explain the underlying reasons for the elevated values in both cities during that 
period, as well as the subsequent decline. This trend suggests that it may be 
more insightful to examine other primary pollutants to better understand the 
broader dynamics of urban air pollution. 

I have refined the table based on your feedback. Regarding the suggestion to 
include additional primary pollutants, I considered two options: either further revise 
the existing data and analyses, or omit the data and charts entirely, as including 
other pollutants would require substantial additional work although not the study’s 
main focus. 

Page 8 line 22 to 30, recheck for the consistency in font style used here. 

I have double-checked and made sure that there is no font inconsistency. 

 



It is also suggested to remove Headings 5 and 6, as the content under these 
sections largely overlaps with the information already presented in the table. Instead, 
consider integrating the relevant details directly into the table itself. For example, 
adding a reference column and including further contextual information would 
enhance the table’s value and reduce redundancy. At present, the table and 
accompanying text are repetitive; consolidating them will improve clarity and 
streamline the presentation of findings. 

I was not entirely sure what was meant by removing Headings 5 and 6, which in my 
original manuscript correspond to ‘A Brief Review of Hanoi’s Major Air Pollution 
Policies’ and ‘Comparison of Beijing and Hanoi’s Air Pollution Approaches.’ Still, I 
have incorporated the accompanying text in the original ‘Comparison of Beijing and 
Hanoi’s Air Pollution Approaches’ section into Table 2 for enhanced clarity and 
conciseness. 

 

Discussion: To strengthen the discussion section, it would be helpful to include 
examples of global cities that have successfully implemented effective air pollution 
control measures and urban health mitigation strategies. This comparative 
perspective can offer valuable insights and practical relevance. Additionally, the 
current comparison between Hanoi and Beijing appears weak, as the two cities differ 
significantly in terms of size, economic capacity, and governance structures. A more 
balanced or contextually aligned comparison would enhance the credibility and depth 
of the analysis. 

I did not have an opportunity to include examples of global cities in this section. 
Furthermore, since other cities have implemented different policies in different 
socioeconomic contexts, including them would require substantial additional work to 
ensure fair and thorough analysis, while potentially shifting the focus away from 
Beijing and Hanoi. Nevertheless, I have restructured the Discussion section based 
on the other referee’s feedback to make it more argument-driven and less like a 
theoretical listing of policies. 

 

Limitations and Conclusion: These sections are well-written and clearly presented. 
However, the Methodology section requires significant improvement. At present, 
there is no clear explanation of how the work was conducted. The authors should 
provide a detailed account of the research process, including how data was 
collected, analyzed, and interpreted. Strengthening this section is essential for 
ensuring transparency and academic rigor. The remaining suggestions relate to 
enhancing the presentation and reinforcing the logical flow of the study.  

 



Reference 

This section needs to be reconsidered. Several references are inconsistently 
formatted in the reference list. Also, check that all references cited in text are present 
in the list and vice versa. Please ensure that all references follow a single, consistent 
citation style throughout the manuscript. Additionally, the formatting of the reference 
list should be uniform — currently, some entries are in hanging indent format while 
others are not. Align all entries to the same style to maintain professional and 
academic presentation standards. 

I have double-checked the References section and ensured that all of your feedback 
has been addressed. 



Accept with Minor Revisions 
 
This is a good revision. The author has engaged thoughtfully with the previous critiques, 
resulting in a manuscript that is vastly improved in structure, rigor, and tone. The new title is 
excellent, and the addition of a structured Methodology, a dedicated Study Area/Literature 
Review, and a sophisticated analytical framework for the Discussion elevates this from a 
descriptive report to a genuine comparative policy analysis. My remaining feedback is focused 
on final polishing, clarity, and ensuring the data narrative is perfectly aligned with the paper's 
core argument. 
 
Critical and Actionable Feedback for Final Polishing: 
 
1.  Resolve the Tension Between the Two PM2.5 Narratives: 
Comment: There is a critical inconsistency between the data presented in Section 5 and the 
narrative in the paper's introduction and abstract. Section 5.1 clearly states that Beijing's 
absolute PM2.5 levels are and have consistently been higher than Hanoi's (see lines 281-293: 
"Beijing consistently experienced higher PM2.5 levels than Hanoi..."). However, the abstract and 
introduction frame the problem as Hanoi facing "severe" pollution while Beijing is a "success 
story," which is slightly misleading based on your own absolute data. 
 
Suggestion: This is a crucial point to clarify. You must reconcile these statements in the Abstract, 
Introduction, and Discussion. The accurate story your data tells is more nuanced and powerful: 
Beijing started with catastrophically higher pollution, implemented aggressive policies, and has 
seen a dramatic decline, nearly catching up to (or in per capita terms, falling below) Hanoi's 
levels. Meanwhile, Hanoi started at a lower baseline but has shown stagnation, with less 
pronounced improvement. Revise the framing to emphasize rate of improvement and 
trajectory, not just a snapshot of "severity." For example: "While Beijing's absolute PM2.5 
concentrations remain higher, its aggressive policy framework has driven a steep, sustained 
decline. In contrast, Hanoi's lower baseline levels have shown stagnation, indicating its more 
recent and less comprehensive policy approach has yet to alter its pollution trajectory 
significantly." This turns a potential contradiction into a sophisticated analytical point. 
 
2.  Clarify and Justify the "PM2.5 per Capita" Metric in the Narrative: 
Comment: You've done a good job in the Methodology explaining the rationale for PM2.5 per 
capita (Section 4.4.3). However, in the Results (Section 5.2), the explanation is still a bit 
muddled. The sentence "Per capita PM2.5... is presented for contextual illustration as absolute 
PM2.5 values measure ambient concentration rather than individual allocation" could confuse 
readers about what the metric actually represents. 
Suggestion: Strengthen the language in Section 5.2. Be explicit: "To contextualize the 
population-level burden and enable a more equitable comparison between cities of vastly 
different sizes, we also calculate PM2.5 per capita. This metric does not represent individual 
exposure but serves as a proxy for the aggregate pollution burden shared by each city's 
population, revealing that Hanoi's residents bear a proportionally higher burden from its 



ambient pollution than Beijing's residents do." This precise language will prevent reviewer 
confusion and strengthen your argument about the urgency for Hanoi. 
 
3.  Final Synthesis: Tighten the Link Between Data and Policy Recommendations: 
Comment: The Discussion is excellent but could more directly use the data trends from Section 
5 to justify the urgency of your recommended policies (LEZs, scrappage). 
Suggestion: In the opening paragraph of the Discussion (Section 9), add a sentence that bridges 
your findings. For example: "The observed stagnation in Hanoi's PM2.5 trends, coupled with a 
higher per capita burden, underscores the insufficiency of its past, targeted bans and highlights 
the urgent need for the systemic, transport-focused interventions now being planned." This 
creates a seamless "Results -> Therefore -> Discussion" logic flow. 
 
4.  Minor Formatting and Proofreading: 
Action Required: The document still contains formatting artifacts (e.g., "Formatted" tags, 
comments like `[Commented [3]]`). These must be removed for final submission. Conduct a 
meticulous line-by-line proofread to: 
-Delete all tracked changes and review comments. 
-Ensure consistent font (Lora) and spacing (1.15) throughout. 
-Verify that all in-text citations have corresponding references and vice-versa. 
-Confirm that Figure 1 (and any other figures) are correctly numbered, referenced in the text, 
and have clear captions that can stand alone. 
 
Conclusion: 
 
You have executed a impressive revision. The core analytical work is now complete and of high 
quality. The final steps are about precision in communication—ensuring your data narrative is 
crystal clear, consistent, and powerfully connected to your conclusions. Addressing these points 
will perfect an already good manuscript.  



Decarbonizing the Urban Fleet: Analysing Beijing’s Past as a Policy Blueprint for 
Hanoi’s Vehicle Emissions Challenge 

General Comments:​
The manuscript has improved significantly compared to the previous version. While some 
major changes suggested earlier could not be fully implemented due to the author’s workload, 
I am satisfied with the article in its current form. The study is relevant and well-structured, 
but a few presentation and formatting issues need attention before publication. 

 

Specific Comments 

1.​ Abstract (Line 26):​
Avoid abbreviations such as CAMS NRT PM2.5 data without prior explanation. 
Always provide the full term first, followed by the abbreviation in parentheses. 

2.​ Tables:​
Place table captions above the tables, as per publication standards. 

3.​ Study Area Description (Lines 115–124):​
This section should appear before the table as a descriptive introduction before 
providing table. 

4.​ Results Section:​
The results should not begin with figures directly. Include a descriptive paragraph 
summarizing key findings before presenting figures. 

5.​ Section 4 (Lines 170–220):​
Rewrite this section in proper paragraphs, not bullet points. The headings are 
logical, but the content should follow a journal-style presentation. 

6.​ Discussion Section: 

o​ Remove excessive headings and subheadings. 

o​ Replace minor subheadings with transitional sentences to ensure smooth flow. 

o​ Retain only essential headings for clarity. 

o​ Present the discussion in a narrative style rather than fragmented sections. 

 


