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1. Brief Description of the Transport Sector  
Vietnam’s transport sector plays an important role in its socioeconomic development.  Passenger 
transport helps meets daily needs and contributes significantly to tourist service development while 
freight transport helps meet the country’s demand for delivery of raw materials and of semi-finished 
products to production facilities and for transport of finished products to consumers. 

Since the doi moi (economic reform) policy was enacted, development of the transport sector has 
progressed significantly, resulting in rapid growth.  Between 2000 and 2006, passenger transport 
volume doubled and freight traffic volume has increased by 70 percent (Tables 1 and 2) with each of 
the main forms of transport (road, railway, aviation, inland waterways and maritime) increasing in 
volume. 

Table 1: Traffic Volume by Mode of Transport 

Passengers carried  
(million persons) 

Passengers traffic  
(billion person-km) Mode of transport 

2000 2003 2006 2000 2003 2006 
Roads 621.3 926.2 1,273.7 23.2 29.2 46.4 
Inland waterways 126.5 161.7 142.0 2.1 3.3 2.8 
Railways 9.8 11.6 11.6 3.2 4.1 4.3 
Aviation 2.8 4.5 7.4 4.4 7.1 12.8 
Maritime 1.3 2.2 4.8 0.1 0.1 0.3 

Total 761.7 1,106.2 1,439.5 33.0 43.8 66.6 
Freight carried  
(million tons) 

Freight traffic  
(billion ton-km) 

Roads 141.1 172.8 237.3 7.9 9.3 12.6 
Inland waterways 43.0 55.3 67.9 4.3 5.1 5.9 
Railways 6.3 8.4 9.2 2.0 2.7 3.4 
Aviation - 0.1 0.1 - 0.2 0.3 
Maritime1 15.6 27.4 35.9 31.2 49.3 66.4 

Total 206.0 264.0 350.4 45.5 66.6 88.6 
Source: Vietnam Statistical Yearbook 2007. 

Table 2: Mix of Traffic 

Passengers carried (%) Passengers traffic (%) Mode of transport 
2000 2003 2006 2000 2003 2006 

Roads 81.5 83.8 88.5 70.3 66.7 69.7 
Inland waterways 16.6 14.6 9.9 6.4 7.5 4.2 
Railways 1.3 1.0 0.8 9.7 9.4 6.5 
Aviation 0.4 0.4 0.5 13.3 16.2 19.2 
Maritime 0.2 0.2 0.3 0.3 0.2 0.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
Freight carried (%) Freight traffic (%) 

Roads 68.5 65.5 67.7 17.5 14.0 14.2 
Inland waterways 20.9 20.8 19.4 9.5 7.6 6.7 
Railways 3.1 3.2 2.6 4.4 4.1 3.8 

1
The volume of freight maritime transport includes exported and imported goods carried out by domestic ship fleet as well as foreign and 

joint venture companies. Maritime passenger transport: Maritime passenger transport in Vietnam is mainly from the mainland to the islands. 
Foreign tourists coming to Vietnam on foreign ship are also counted.  
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Aviation 0.02 0.04 0.03 0.2 0.3 0.3 
Maritime 7.5 10.4 10.3 68.6 74.0 74.9 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
Source: Vietnam Statistical Yearbook 2007. 

 

Passenger transport in Vietnam is dominated by road transport. In 2006, it accounted for 88.5 percent 
of the total number of passengers carried and when accounting for the average distance travelled it 
represented 69.7 percent of the total volume of passenger traffic (in units of billion person-km). 
Recent trends (from 2000 to 2006) have shown the proportion of passengers carried by road transport 
is increasing while the share carried by inland waterways is decreasing. The share of passengers 
carried of other modes of transport (railways, aviation, and maritime) decreased slightly or remained 
virtually unchanged. In terms of the volume of passenger traffic (billion person-kilometers), however, 
the share of road transport decreased slightly due to the fact that people travel shorter distances by 
road on average.  Conversely the share of aviation increased rapidly as a result of the relatively larger 
distances travelled by this mode of transport.  

Freight transport also relies predominantly on roads as this mode carries 67.7 percent of the total 
freight volume. When looking at overall freight traffic (billion ton-km), however, it ranked second 
(14.2 percent), after maritime (74.9 percent) as with maritime transport average distances are longer.  
Recent trends indicate that only maritime transport has increased its share of both the tons of freight 
carried and freight traffic volume (billion ton-km) while the contribution of other modes of freight 
transport slightly decreased or remained unchanged. 

With the overall growth in transport in the country, each of the main forms of transport (road, 
railway, aviation, inland waterways and maritime) are currently increasing the total fuel use for 
transport and as a result overall greenhouse gas emissions.  In addition to the mix of transport modes 
used, the major factors affecting the impact of this growth on current and future greenhouse gases 
from each mode of transport are the quality and quantity of the vehicles and supporting infrastructure 
and the type of fuels used and their efficiency.  The following sections evaluate the infrastructure and 
fuel use of each of the modes of transport (sections 1.1-1.5), the current and projected greenhouse gas 
emissions from the sector and the reasons for this (section 2) and proposed typologies of interventions 
that can reduce the emissions from the sector (section 3). 

 

1.1. Road Transport  

Infrastructure 

In 2004, Vietnam had a road network of 222,179 kilometers, of which 17,295 kilometers (7.8 percent) 
were designated as national roads; 21,762 kilometers (9.8 percent) as regional or provincial roads; 
45,013 kilometers (20.3 percent) as district roads; 6,654 kilometers (3.0 percent) as urban roads; and 
131,455 kilometers (59.1 percent) as commune/village roads.2 About 19.0 percent of the road network 
was paved, 25.1 percent was covered with gravel, and 55.9 percent consisted of dirt roads. 

Road traffic concentrates mainly on national roads and around the major urban centers. Even though 
vehicle ownership is rising very quickly, car ownership is still low, and road traffic remains 
dominated by motorcycles. Table 3 presents the road vehicle fleet. Motorcycles increased from 5.6 
million in 2000 to about 16.1 million in 20053 and quickly reached 21.7 million in 2007, while cars 
and other vehicles significantly increased from nearly 0.9 million in 2005 to more than 1.1 million in 

2 World Bank 2006. 
3 VRA 2007. 
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2007. Rising levels of motorization represent a major challenge to government authorities, especially 
in large urban centers such as Ho Chi Minh City and Hanoi. Major problems regarding road transport 
are traffic safety, congestion, and environmental pollution. 

Table 3: Road Vehicle Fleet 

Type of vehicle 2002 2003 2005 2006 2007 
Cars & utility 346,218
Trucks 162,552
Articulated trucks 15,185
Buses 78,962

Sub-total 607,437 675,000 891,104 972,912 1,106,617
Motorcycles 10,273,000 11,379,000 16,086,644 18,615,960 21,721,282

Sources: World Bank 2006; VRA 2007. 
 

Figure 1: Trends for Numbers of Motorcycles and Other Vehicles Owned in Vietnam 

16,086,644
18,615,960

21,721,282

1,106,617
972,912891,104

2005 2006 2007

Motorcycles Cars, trucks & buses
 

Sources: World Bank 2006; VRA 2007. 

 

Fuel Use and Its Efficiency 

Road traffic accounts for a major portion of Vietnam’s gasoline and diesel oil consumption in the 
transport sector.  In 2005, the road vehicle fleet consumed about 5,119 kTOE (214,193 TJ) of fuel, 
68.5 percent of the sector’s total fuel consumption (Table 5). Road transport fuel demand is expected 
to increase to 7,966 kTOE (333,297 TJ) in 2010. 

Currently, road vehicles have low fuel efficiency due mainly to vehicle age and low average travel 
speeds. According to the Vietnam Register Agency (VRA) about 52 percent of motorcycles operated 
in Vietnam are older than five years; of these, 26.2 percent are ten years old or older.  Traffic 
congestion and poor road conditions are the main causes of low average travel speeds. 

One important measure for increasing vehicle fuel efficiency is to replace old road vehicles with new 
ones.   In January 2004, the Government of Vietnam issued Decree No. 23/2004/ND-CP prescribing a 
lifetime for use of trucks, passenger buses, and cars. This decree established truck lifetimes as 25 
years and passenger bus and car lifetimes as 20 years; the lifetime of vehicles converted into buses 
was set at 17 years. The implementation of this decree has increased automobile roadworthiness and 
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has helped to slowly increase fuel efficiency. To date, however, no regulation limits motorcycle 
lifetimes.   

Due to the poor road conditions, Vietnam’s current maximum speed limits are low.4 The defined 
maximum speed for passenger buses with fewer than 30 seats and for trucks of less than 3.5 tons, for 
example, is only 50 kilometers per hour inside crowded residential areas and 80 kilometers per hour 
outside those areas. The corresponding figures for other types of motor vehicles, including 
motorcycles, are 40 kilometers per hour inside crowded residential areas and 40 to 70 kilometers per 
hour outside. Improvements in road conditions can help increase the average travel speed of motor 
vehicles, thus increasing their fuel efficiency.         

1.2. Inland Waterways  

Infrastructure 

In 2004, Vietnam had 31,841 kilometers of inland waterways,  including 7,147 kilometers managed 
by the central government; 8,320 kilometers managed by provinces or cities; and 16,016 kilometers 
managed by district governments.5 Due to favorable geographical conditions, inland waterways have 
played an important role in the country’s transport sector, especially for freight.    

Significant inland waterway transport services are provided by state-owned companies in the north, 
while private operators predominate in the south. Inland water services have increased and improved 
significantly due to growing private-sector investment. Major constraints on the development of 
inland waterways include weak waterway management; poor data on the condition of existing 
waterways and facilities; inadequate maintenance dredging and navigational support to allow safe 
operation of efficient, larger vessels; and poor port facilities and services. 

Fuel Use and Its Efficiency  

Gasoline and diesel oil are used on inland waterways. In 2005, vehicles on waterways consumed 151 
kTOE (6,309 TJ) of fuel, accounting for only 2.0 percent of total fuel use in the transport sector 
(Table 5). Fuel use on inland waterways is projected to reach 313 kTOE (13,096 TJ) in 2010. 

Actual fuel use efficiency on inland waterways is low due mainly to poor infrastructure conditions 
(notably, narrow passages); weak maintenance (inadequate dredging of river beds); and use of small 
vessels. The infrastructure’s poor condition and weak maintenance reduce the average speed of inland 
waterway vessels, leading to low fuel efficiency per distance driven. At present, most inland 
waterway vessels used in Vietnam, especially in the south (where private operators predominate), are 
small, usually less than 100 tons, increasing the consumption of fuel per ton of freight carried.      

1.3. Railway Transport  

Infrastructure 

Currently, Vietnam’s railway routes have track totaling 2,600 kilometers, including 2,169 kilometers 
of meter gauge track, 178 kilometers of standard gauge track, and 253 kilometers of mixed gauge 
track. Vietnam also has a total of 1,790 railway bridges, 24 combined bridges, 39 tunnels, and 278 
stations.6

In 2003, the railway transport subsector was reorganized to create the Railway Authority, charged 
with all policy, regulation, and safety matters, and the Vietnam Railway Corporation (VR), charged 
with railway operations. Currently, VR oversees three railway transport companies (two for 

4 Decision 05/2007/QD-BGTVT, issued by the Ministry of Transport,   February 2, 2007. 
5 GSO 2006.   
6 Vietnam Railway Corporation: http://www.vr.com.vn. 
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passengers and one for freight) and a number of financially independent units and joint stock 
companies. 

Fuel Use and Its Efficiency  

In 2005, Vietnam’s railways consumed about 241 kTOE (10,095 TJ) of diesel, the only fuel used in 
railway transport. This represents 3.2 percent of total transport sector fuel consumption (Table 5). 
Fuel demand from the railway transport is expected to increase to 385 kTOE (16,108 TJ) in 2010. 

As the existing railway network is all single track, mainly 1000-millimeter gauge, average travel 
speeds are low. The main trains operating on Saigon-to-Hanoi route have average speeds of 50 to 60 
kilometers per hour, while the interprovincial trains have average speeds of only 30 to 40 kilometers 
per hour. The low average speeds result in low fuel efficiency.      

1.4. Aviation Transport  

Infrastructure 

The Civil Aviation Authority of Vietnam (CAAV), under the Ministry of Transport, is responsible for 
19 civil airports (3 in the north, 11 in the center, and 5 in the south).  The largest airports are Tan Son 
Nhat (in HCMC) and Noi Bai (in Hanoi).      

Currently, three firms provide air transport services: Vietnam Airlines Corporation, Pacific Airlines 
Joint Stock Company, and Vietnam Air Service Company (VASCO). At the end of 2007, VietJet 
Aviation Joint Stock Company (VietJetAir) was granted an aviation license, becoming Vietnam’s 
fourth airline. Another airline, Phu Quoc Air, has submitted a registration  application to CAAV. 
Vietnam Airlines is the dominant air transport service provider. 

Fuel Use  

In 2005, aviation transport consumed 519 kTOE (21,715 TJ) of jet fuel, 6.9 percent of the total fuel 
consumed by the transport sector (Table 5). Fuel consumption in aviation transport is projected to 
reach 799 kTOE (33,430 TJ) in 2010.     

1.5. Maritime Transport  

Infrastructure 

Vietnam’s maritime transport services are provided by operators under various forms of ownership, 
including state-owned, joint venture, and private operators. About 10 Vietnamese shipping companies 
provide international services, competing with about 25 foreign shipping operators. The largest 
domestic shipping company is Vietnam National Shipping Lines (Vinalines). It consists of 17 
members, the largest of which are Vietnam Ocean Shipping Co. (Vosco), Vinaship Joint Stock Co., 
Vitranschart, and Falcon Shipping Co.   

The Ministry of Transport and Communications released figures for 2006 showing that more than 
1,000 vessels engaged in maritime logistics had total capacities of about 3.5 million dead weight 
tonnage (DWT) but that most were below 20,000 DWT. 

Fuel Use 

Maritime transport consumed 1,448 kTOE (60,568 TJ) of diesel oil and fuel oil in 2005, 19.4 percent 
of Vietnam’s total transport sector fuel consumption (Table 5). Fuel consumption in maritime 
transport is expected to increase to 2,087 kTOE (87,320 TJ) in 2010.   
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2. Current and Projected GHG Emissions from the  Transport 
Sector 
The most significant greenhouse gas (GHG) emitted by the transport sector is CO2, resulting from 
burning petrol, diesel oil, and kerosene in internal combustion engines.  

With the introduction of passenger vehicles equipped with catalytic converters, which reduce exhaust 
emissions of certain air pollutants but produce higher levels of N2O as a by-product, emissions of the 
greenhouse gas are expected to become more important although remain less significant than CO2.
Transport produces negligible CH4 emissions. 

GHG emissions from Vietnam’s transport sector show an upward trend. The main reasons for this are 
(i) increased transport activities (larger numbers of vehicles and greater traffic volume); (ii) 
dominance of road transport in the modal structure (road transport produces higher GHG emissions 
per passenger or freight transported compared with other modes of transport); (iii) increased 
transportation mode share of gasoline-powered motorcycles, the vehicle with the most intensive per-
person per-kilometer fuel use; and (iv) the high age of the transport vehicle fleet, leading to higher 
fuel consumption per distance driven or per unit transported. 

Transport-sector fuel consumption increased rapidly from 4,630 kTOE in 2000 to 7,478 kTOE in 
2005. The main types of transport fuel used in Vietnam are gasoline and diesel oil; of total transport 
fuel consumed in 2005, they accounted for 37.4 percent and 40.3 percent, respectively. It is expected 
that fuel demand for the transport sector will increase to 11,550 kTOE in 2010.   

Table 4: Fuel Consumption in the Vietnamese Transport Sector by Fuel Type 

 2000 2005 2010 
Fuel type kTOE kton kTOE kton kTOE Kton 

Gasoline 1,736 1,655 2,797 2,734 4,328 4,374 
Diesel oil 1,685 1,606 3,016 2,948 4,818 4,869 
Fuel oil 886 844 1,146 1,120 1,605 1,622 
Jet fuel 323 308 519 507 799 807 
Total 4,630 4,413 7,478 7,310 11,550 11,673 

Source: CDM Guidebook (2004).[provide more complete citation] 
* Based on 1 TOE = 41.84 GJ; 1 ton of gasoline = 43.9 GJ; 1 ton of auto diesel oil = 42.8 GJ; 
1 ton of fuel oil = 41.4 GJ; and 1 ton of jet fuel (Avgas) = 44.3 GJ. 
 

Table 5 shows fuel consumption by mode of transport for 2005. Road transport was by far the largest 
fuel consumer in the sector, with total fuel consumption of 214,193 TJ (5,119 kTOE), 68.5 percent of 
the sector’s total fuel use. The second largest fuel consumer was maritime transport, at 19.4 percent. 

Table 5: Fuel Consumption by Mode of Transport*

2005 2010 
Total in 

TJ 
Total in 
kTOE 

% Total in 
TJ 

Total in 
kTOE 

%

Roads 214,193 5,119 68.5 336,304 8,038 69.6 
Inland 
waterways 

6,309 151 2.0 10,079 241 2.1 

Railways 10,095 241 3.2 16,127 385 3.3 
Aviation 21,715 519 6.9 33,430 799 6.9 
Maritime 60,568 1,448 19.4 87,312 2,087 18.1 
Total 312,880 7,478 100.0 483,252 11,550 100.0 
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*- Based on roads consume almost 100% gasoline and 77% diesel oil; inland waterways consume 
around 5% diesel oil; railways consume 8% diesel oil; aviation consume 100% jet fuel; and maritime 
consumes 10% of diesel oil and 100% fuel oil. It was consulted some transport experts about these 
percentages. 
 

Current and projected total transport-sector GHG emissions,  estimated based on fuel consumption, 
are 23.2 million tCO2-e for 2005, increasing to 35.8 million tCO2-e by 2010. Table 6 shows the 
amount and share of estimated GHG emissions by fuel type.   

Table 6: Estimated GHG Emissions by Fuel Type*   

Mode of transport 2005 2010 
tCO2-e % tCO2-e %

Gasoline 8,308,880 35.8 12,856,930 35.9 
Diesel oil 9,586,107 41.3 15,313,615 42.7 
Fuel oil 3,749,584 16.2 5,251,380 14.7 
Jet fuel 1,565,649 6.7 2,410,315 6.7 
Total 23,210,220 100.0 35,832,240 100.0 

*- Estimated based on the fuel consumption presented in Table 4 and on the emission factors recommended by IPCC: 71.0 
tCO2-e/TJ for gasoline used in road transport; 75.4 tCO2-e/TJ for diesel oil used in road and inland waterway transport; 83.1 
tCO2-e/TJ for diesel oil used in railway; 74.9 tCO2-e/TJ for diesel oil used in maritime; 78.2 tCO2-e/TJ for fuel oil used in 
maritime; and 72.1 tCO2-e/TJ for jet fuel used in aviation transport.    

Table 7 presents shares of GHG emissions by mode of transport. 

Table 7: Estimated GHG Emissions by Mode of Transport* 

Mode of transport 2005 2010 
tCO2-e % tCO2-e %

Roads 15,635,187 67.4 24,560,559 68.5 
Inland Waterways 475,734 2.0 759,976 2.1
Railways 838,907 3.6 1,340,138 3.7
Aviation 1,565,649 6.8 2,410,315 6.8 
Maritime 4,694,743 20.2 6,761,252 18.9 
Total 23,210,220 100.0 35,832,240 100.0 
*- Estimated based on the fuel consumption presented in Table 5 and on the emission factors recommended by IPCC: 71.0 
tCO2-e/TJ for gasoline used in road transport; 75.4 tCO2-e/TJ for diesel oil used in road and inland waterway transport; 83.1 
tCO2-e/TJ for diesel oil used in railway; 74.9 tCO2-e/TJ for diesel oil used in maritime; 78.2 tCO2-e/TJ for fuel oil used in 
maritime; and 72.1 tCO2-e/TJ for jet fuel used in aviation transport. 

 
Trends in Transport Sector GHG Emissions     
 
The following are the main reasons for emissions growth in the transport sector. 

• Increasing numbers of vehicles (10 percent annually) and traffic volume (12.4 percent 
annually for passenger traffic and 11.7 percent for freight traffic between 2000 and 2006).   

• Increasing use of motorcycles, the road vehicle  with the lowest fuel efficiency per unit of 
traffic volume (passenger-kilometer or ton-kilometer). 

Other important factors include: 

• Insufficient infrastructure improvements; and 
• Slight shifts toward transport modes with higher emissions (decreasing use of inland 

waterways for both passenger and freight transport and increasing use of maritime transport 
for freight). 
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Figure 2 shows the trends in GHG emissions by type of fuel used; Figure 3 shows trends by mode of 
transport. 

 
Figure 2: Trends in Transport Sector GHG Emissions by Fuel Type 

Source:  See table 6 

Figure 3: Trends in Transport Sector GHG Emissions by Mode of Transport 
 

Source:  See table 7 
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3. Potential Climate Change Mitigation Opportunities in the 
Transport Sector for 2010 to 2015 
 
A list of potential typologies of interventions were evaluated to understand their potential for sector 
wide reductions in emissions of GHGs.  Based on the sector potential and the relative challenges of 
implementing the typology in a portion of the sector, potentially feasible interventions were 
characterized based a set of criteria important to their implementation potential including estimates of 
potential emission reductions, in-roads institutionally, and methodology and additionality issues.  
While all interventions are believed to have potential as “win-win” or “no-regrets” interventions 
under the CDM, considerations on the related co-benefits and financial cost (if any) related to the 
intervention was also included in the evaluation and as summarized in the Annexes.  All calculations 
of the emission reduction potentials were based on the sector structure over the time span of 2010 and 
2015 and used CDM and IPCC methodologies where available and local emission factors where 
available.   
 

3.1. Overview 

Vehicle fuel combustion is the main source of GHG emissions from the transport sector. Key factors 
affecting GHG emissions are (i) the total volume of passenger travel and freight traffic, (ii) the modal 
split of this travel and traffic, (iii) the energy efficiency and intensity of each transport mode, and (iv) 
the GHG content of the energy used in each mode. Consequently, reducing consumption of fuels per 
distance driven or per unit of passenger or freight transported, switching from high- to low-carbon 
fuels, and improving the energy and operating efficiencies of the traffic fleets can all mitigate GHG 
emissions in the transport sector.7

Potential climate change mitigation opportunities in the transport sector can be classified into three 
groups: 

Fuel switch: Switching from high- to low-carbon fuels can reduce GHG emission per kilometer 
driven or per unit of freight transported. Current options include switching from liquid to gaseous 
fuels (CNG or LPG), use of biofuels, or use of electric energy.  

Modal shift: Shifting from modes of transport with high emissions per transported passenger or unit 
of freight to modes with lower emission reduces GHG emissions. Such switches include changing 
from roads to railways (including subways, light-duty rail (LDR), trams, or cableways) or from roads 
to inland waterways; reducing use of private cars and motorcycles and increasing use of public 
transport; replacing minibuses with larger buses in public transport systems; and establishing bus 
rapid transit (BRT) systems. 

Efficiency improvement: As noted above in Section 1, the poor condition of the transport 
infrastructure causes traffic congestion and reduces the average speed of road vehicles. Development 
or rehabilitation of elements of the transport infrastructure, such as bridges, fly-overs, intelligent 
traffic signals, toll roads, and improved road maintenance, can reduce congestion and increase and 
regulate average vehicle speed, helping to reduce GHG emissions per distance (kilometer) driven. 
 

3.2. Typologies of Potential Climate Change Mitigation Projects in the Transport Sector 

The points below summarize possible project interventions. 

Fuel Switch 

7 GTZ 2007. 
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• Introduce low-emission vehicles into commercial vehicle fleets. 
• Use biofuels in transport sector. 

Modal Shift 

• Change from high GHG emitting modes of transport to lower GHG emitting modes (for 
example, shifting from use of roads to use of railways or inland waterways). 

• Increase use of public transport by introducing BRT systems. 

Efficiency Improvement 

• Reduce GHG emissions per kilometer driven by improving traffic management and by 
improving and developing infrastructure. 

3.2.1.  Introducing Low-Emission Vehicles to Commercial Vehicle Fleets 

(i) Project Technologies and Activities 

This project activity introduces low GHG emitting vehicles, such as vehicles powered by electricity, 
compressed natural gas, and liquid petroleum gas, to commercial passenger and freight transport 
fleets. In principle, the low-emission vehicles can be introduced in all forms of motor transport. Given 
the overall situation  in Vietnam’s transport sector, and taking into account the potential GHG-
emission reduction, taxi and car fleets and motorcycles are the most suitable vehicle types for this 
climate change mitigation project. Types of low-emission vehicles to be introduced include:  

• Liquid petroleum gas (LPG) vehicles;  
• Compressed natural gas (CNG) vehicles; 
• Electric vehicles; and 
• Hybrid vehicles with both electrical and internal combustion motive systems. 

LPG vehicles, first used in Vietnam in 2006, could replace taxi fleets. Use of electric vehicles (both 
bicycles and motorcycles) increased last year due to increased gasoline prices in Vietnam. Such 
electric vehicles could be used to replace gasoline-powered motorcycles. CNG vehicles and hybrid 
vehicles are not yet used in Vietnam, as CNG is not commercially available. The price of hybrid 
vehicles is still high compared with the price of other low-emission vehicles.      

(ii) Baseline Practices and Additionality 

In the baseline scenario selected, commercial vehicle fleets, in the absence of project activities, will 
continue to operate on fossil liquid fuels (gasoline, diesel oil, and fuel oi). According to the Strategy 
for Transport Development in Vietnam until 2020, gasoline and diesel and fuel oils will continue to 
be the primary fuels used in the transport sector. Currently, no government plan has been developed 
to introduce low-emission vehicles for commercial use.  The government, however, encourages the 
use of this type of vehicle, especially electric bicycles and motorcycles.    

Da Nang University of Technology successfully tested LPG-powered motorcycles and minibuses (8 
to 12 seats) in 2006, but scaling up use of these vehicles progresses very slowly. Currently, only 25 
LPG-powered motorcycles have been granted traffic permits.  No CNG vehicle currently operates in 
Vietnam. 

A number of reasons make it likely that projects to introduce LPG- or CNG-powered vehicles in 
Vietnam will not be realized in the short or medium term. The GHG reduction potential of LPG- or 
CNG-powered vehicles is limited (10 to 20 percent compared to petrol or diesel oil-powered units), 
thus limiting the effectiveness of stand-alone fuel-switch CDM projects. In addition, Vietnam lacks 
the legal framework and institutional and business models to support development of this type of 
project. Finally, developing a LPG and CNG infrastructure, especially filling stations, will require a 
large investment.  
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The costs of changing large fleets to hybrids or electric units are also high and can only be covered to 
a small extent by CDM revenues, thus making such projects economically unfeasible without other 
significant funding sources. This climate change mitigation option may therefore best be seen as a 
component of a larger project: a BRT project that includes new vehicles, for example, or a project 
supporting multiple measures for reducing total fleet emissions, including a partial change to low-
emission vehicles.  

(iii) Assessment of Applicable CDM Methodologies 

Two approved small-scale methodologies (AMS-III.C and AMS-III.S) can be used for projects to 
acquire vehicles with low GHG emissions, such as CNG, LPG, electric, and hybrid vehicles. Types of 
vehicles covered by the AMS-III.S methodology include only buses (public transport) and trucks 
(freight transport), however, not cars or motorcycles.8 Another methodology, “LPG Retail Outlets for 
Cars” (NM0083), proposed by India, has not been approved by UNFCCC because its baseline 
scenario overestimates GHG reductions achievable by the project and the monitoring methodology is 
inadequate. 

(iv) GHG Emission Reduction Potential 

The GHG emission reduction potential is estimated from a baseline of vehicles powered by fossil 
fuels, to be replaced under the project by LPG-powered taxis and cars and electric bicycles and 
motorcycles. 

GHG emission reductions are calculated on the basis of the number of low-emission vehicles 
introduced into commercial vehicle fleets and the amount of emission reduction per unit of introduced 
low-emission vehicle, as presented in Table 8.  

Table 8: Emission Reductions per Unit of Low-Emission Vehicles 

 Unit Gasoline LPG CNG Electric 
Cars  

Fuel efficiency l/km 0.120 0.155 0.066 0.200a

Annual travel distance  
Taxi cars km/yr 54,750 54,750 54,750 54,750
Nontaxi cars km/yr 10,950 10,950 10,950 10,950

Emissions per liter of fuel kgCO2-e/l 2.327 1.647 1.530 0.656b

Emissions per car  
Taxi cars tCO2-e/car.yr 15.28859 13.97295 5.48789 7.18320
Nontaxi cars tCO2-e/car.yr 3.05772 2.79459 1.09758 1.43664

Emission reduction  
Taxi cars tCO2-e/car.yr 1.31564 9.80070 8.10539
Nontaxi cars tCO2-e/car.yr 0.26313 1.96014 1.62108

Motorcycle  
Fuel efficiency l/km 0.025 0.040
Annual travel distance km/yr 5,475 5,475
Emissions  kgCO2-e/l 2.327 0.656
Emission per motorcycle tCO2-e/unit.yr 0.31851 0.14366
Emission Reduction tCO2-e/car.yr 0.17485

a. kWh/km. 
b. Emission factor of Vietnam’s power grid. 

Table 9 shows the number of cars and motorcycles forecasted for 2010. 

8 UNFCCC website: http://cdm.unfccc.int/methodologies.  
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Table 9: Cars and Motorcycles, 2010 

 Taxi cars Nontaxi cars Motorcycles 
Whole Vietnam 30,000 1,500,000 24,000,000

Ho Chi Minh City 10,000 790,000 5,000,000
Hanoi  6,000 215,000 3,000,000
Hai Phong  2,000 50,000 1,000,000
Da Nang  500 20,000 600,000
Can Tho  500 30,000 700,000

Table 10 presents the estimated potential for GHG emission reductions resulting from the 
introduction of low-emission vehicles into the car and motorcycle fleets. 

 

Table 10: Estimated GHG Emission Reductions from  
the Use of Low-Emission Vehicles (tCO2-e/yr) 

Whole of Vietnam 

 

Ho Chi Minh City 

% of 2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle
5% 21,708 161,712 133,739 209,818 

10% 43,416 323,423 267,478 419,636 
15% 65,124 485,135 401,217 629,454 
20% 86,832 646,846 534,956 839,272 
25% 108,541 808,558 668,695 1,049,090 
30% 130,249 970,269 802,433 1,258,908 
35% 151,957 1,131,981 936,172 1,468,725 
40% 173,665 1,293,692 1,069,911 1,678,543 
45% 195,373 1,455,404 1,203,650 1,888,361 
50% 217,081 1,617,116 1,337,389 2,098,179 
55% 238,789 1,778,827 1,471,128 2,307,997 
60% 260,497 1,940,539 1,604,867 2,517,815 
65% 282,205 2,102,250 1,738,606 2,727,633 
70% 303,914 2,263,962 1,872,345 2,937,451 
75% 325,622 2,425,673 2,006,084 3,147,269 
80% 347,330 2,587,385 2,139,823 3,357,087 
85% 369,038 2,749,097 2,273,562 3,566,905 
90% 390,746 2,910,808 2,407,300 3,776,723 
95% 412,454 3,072,520 2,541,039 3,986,541 

100% 434,162 3,234,231 2,674,778 4,196,358 
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Hanoi   

 

Hai Phong  

-
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% of 2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle
5% 11,051 82,326 68,085 43,712 

10% 22,103 164,652 136,171 87,424 
15% 33,154 246,978 204,256 131,136 
20% 44,206 329,304 272,341 174,848 
25% 55,257 411,629 340,426 218,560 
30% 66,308 493,955 408,512 262,272 
35% 77,360 576,281 476,597 305,984 
40% 88,411 658,607 544,682 349,697 
45% 99,463 740,933 612,767 393,409 
50% 110,514 823,259 680,853 437,121 
55% 121,565 905,585 748,938 480,833 
60% 132,617 987,911 817,023 524,545 
65% 143,668 1,070,237 885,108 568,257 
70% 154,720 1,152,562 953,194 611,969 
75% 165,771 1,234,888 1,021,279 655,681 
80% 176,822 1,317,214 1,089,364 699,393 
85% 187,874 1,399,540 1,157,450 743,105 
90% 198,925 1,481,866 1,225,535 786,817 
95% 209,977 1,564,192 1,293,620 830,529 

100% 221,028 1,646,518 1,361,705 874,241 

% of 2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle
5% 3,223 24,012 19,858 26,227 

10% 6,447 48,023 39,716 52,454 
15% 9,670 72,035 59,575 78,682 
20% 12,893 96,047 79,433 104,909 
25% 16,117 120,059 99,291 131,136 
30% 19,340 144,070 119,149 157,363 
35% 22,563 168,082 139,007 183,591 
40% 25,787 192,094 158,866 209,818 
45% 29,010 216,105 178,724 236,045 
50% 32,233 240,117 198,582 262,272 
55% 35,457 264,129 218,440 288,500 
60% 38,680 288,141 238,298 314,727 
65% 41,903 312,152 258,157 340,954 
70% 45,127 336,164 278,015 367,181 
75% 48,350 360,176 297,873 393,409 
80% 51,573 384,187 317,731 419,636 
85% 54,797 408,199 337,589 445,863 
90% 58,020 432,211 357,448 472,090 
95% 61,243 456,223 377,306 498,318 

100% 64,467 480,234 397,164 524,545 
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Da Nang   

 

Can Tho   

% of 2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle
5% 789 5,880 4,863 8,742 

10% 1,579 11,761 9,726 17,485 
15% 2,368 17,641 14,590 26,227 
20% 3,158 23,522 19,453 34,970 
25% 3,947 29,402 24,316 43,712 
30% 4,736 35,283 29,179 52,454 
35% 5,526 41,163 34,043 61,197 
40% 6,315 47,043 38,906 69,939 
45% 7,104 52,924 43,769 78,682 
50% 7,894 58,804 48,632 87,424 
55% 8,683 64,685 53,496 96,167 
60% 9,473 70,565 58,359 104,909 
65% 10,262 76,445 63,222 113,651 
70% 11,051 82,326 68,085 122,394 
75% 11,841 88,206 72,948 131,136 
80% 12,630 94,087 77,812 139,879 
85% 13,420 99,967 82,675 148,621 
90% 14,209 105,848 87,538 157,363 
95% 14,998 111,728 92,401 166,106 

100% 15,788 117,608 97,265 174,848 
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% of 2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle
5% 296 2,205 1,824 5,245 

10% 592 4,410 3,647 10,491 
15% 888 6,615 5,471 15,736 
20% 1,184 8,821 7,295 20,982 
25% 1,480 11,026 9,119 26,227 
30% 1,776 13,231 10,942 31,473 
35% 2,072 15,436 12,766 36,718 
40% 2,368 17,641 14,590 41,964 
45% 2,664 19,846 16,413 47,209 
50% 2,960 22,052 18,237 52,454 
55% 3,256 24,257 20,061 57,700 
60% 3,552 26,462 21,885 62,945 
65% 3,848 28,667 23,708 68,191 
70% 4,144 30,872 25,532 73,436 
75% 4,440 33,077 27,356 78,682 
80% 4,736 35,283 29,179 83,927 
85% 5,032 37,488 31,003 89,173 
90% 5,328 39,693 32,827 94,418 
95% 5,624 41,898 34,651 99,664 

100% 5,920 44,103 36,474 104,909 
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Estimated Potential Emission Reductions from the Use of Low Emission Vehicles Nationally by 
City 
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(v) Potentially feasible sector-wide interventions: 
Intervention Potential structure 

and in-roads 
Estimated 

GHG reduction 
Estimated 

CDM Revenues 
Introduction of electric 
motorcycles in 50% of 
the country 

City level introduction 
arrangements with 
private sector 
infrastructure providers 
and vehicle 
manufacturers. 

2.1 million tCO2e per 
year (6% of transport 
emissions). 

$21 million per year ($2 
per vehicle per year). 

Introduction of electric City level introduction 1.8 million tCO2e per $18 million per year ($2 
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% of 
2010 
fleets

LPG car CNG car Electric car
Electric 

motorcycle

5% 428 3,185 2,634 6,120 
10% 855 6,370 5,269 12,239 
15% 1,283 9,556 7,903 18,359 
20% 1,710 12,741 10,537 24,479 
25% 2,138 15,926 13,171 30,598 
30% 2,566 19,111 15,806 36,718 
35% 2,993 22,297 18,440 42,838 
40% 3,421 25,482 21,074 48,958 
45% 3,848 28,667 23,708 55,077 
50% 4,276 31,852 26,343 61,197 
55% 4,703 35,038 28,977 67,317 
60% 5,131 38,223 31,611 73,436 
65% 5,559 41,408 34,245 79,556 
70% 5,986 44,593 36,880 85,676 
75% 6,414 47,778 39,514 91,795 
80% 6,841 50,964 42,148 97,915 
85% 7,269 54,149 44,782 104,035 
90% 7,697 57,334 47,417 110,154 
95% 8,124 60,519 50,051 116,274 

100% 8,552 63,705 52,685 122,394 
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motorcycles in 100% of 
major cities. 

arrangements with 
private sector 
infrastructure providers 
and vehicle 
manufacturers. 

year (5% of transport 
emissions) 

per vehicle per year). 

3.2.2. Using Biofuels in the Transport Sector 

(i) Project Technologies and Activities 

This project activity would replace gasoline- and diesel oil-powered vehicles with vehicles powered 
by biofuels (bioethanol and biodiesel). According to the roadmap for biofuel development in Vietnam 
until 2020, gasohol E10 (gasoline blended with 10 percent bioethanol) and biodiesel B10 (diesel oil 
blended with 10 percent biodiesel) will be used in the transport sector for all types of motor vehicles. 
Scenarios will also be considered for introducing gasohol E20 and E85 and biodiesel B20 and B100.    

(ii) Baseline Practices and Additionality 

In the baseline scenario, transport vehicles, in absence of project activity, would continue to use 
gasoline or diesel oil as fuel. 

According to the roadmap for biofuel development in Vietnam, Vietnam could produce 5 billion liters 
per year of gasohol E10 and 500 million liters per year of biodiesel B10 by 2020.   

Use of gasohol E10 is being piloted in Hanoi, with two filling stations selling gasohol E10,9 produced 
from cassava. A bioethanol production plant with an annual capacity of 100,000 tons (125 million 
liters) is under construction in Quang Nam province. It is expected that 1 million tons of gasohol E10 
will be sold to the market starting in 2009.       

Biodiesel B10 is not yet commercially available in Vietnam’s transport sector. Pilot projects produce 
biodiesel from waste vegetable cooking oils in HCMC (10,000 tons of biodiesel per year) and from 
“basa” fish oil in An Giang province (1.6 tons of biodiesel per day). Government support is lacking, 
however, to scale up these projects.   

The main problems facing this type of climate change mitigation project are its controversial nature 
(biofuel production may cause food shortages and price increases) and the CDM methodology. Other 
barriers to promoting biofuel use in the transport sector are: 

• Lack of a government policy and legal framework for promoting the production and use of 
biodiesel in the transport sector; 

• Lack of studies at the national level on the impact of biofuel production and use in Vietnam; 
• Lack of awareness among the population of the benefits of biofuel use; and 
• Lack of financing sources to invest in biofuel production and infrastructure development for 

biofuel distribution (for example, biofuel filling stations).  

(iii) Assessment of Applicable CDM Methodologies  

Biofuels are by no means neutral in their GHG emissions. Growing plants takes up CO2 that is 
released when the biofuel is burned, as in its use in a vehicle. The CO2 taken up by the plants and then 
released by burning neutralize each other. Planting, harvesting, transporting, and transforming plants 
into biofuels,  however, leads to GHG emissions over the biofuel life-cycle.  

These emissions must be compared with the life-cycle emissions of conventional fuels (that is, 
gasoline and diesel oil) to establish the GHG reduction attributable biofuel use. GHG life-cycle 

9 “Start the sell ethanol”. Tuoi Tre (newspaper), Ho Chi Minh city, September 6, 2008. 
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emissions from biofuels vary by crop, location, and circumstance. CDM methodologies for biofuels 
must therefore take into account localized life-cycle emissions. A CDM methodology for biofuels 
from waste vegetable cooking oils was approved in February 2007. Another approved methodology 
in this area is AMS-III.T (“Plant Oil Production and Use for Transport Application”).  

Other CDM biofuel methodologies proposed to UNFCCC include NM0069/NM0108 (“Switching 
Fossil Fuels from Petro-Diesel to Biodiesel in the Transport Sector”), NM0109/NM0129 
(“Transportation Biofuel Production with Life-Cycle Assessment”), NM0082/NM0185 (“Khon Kaen 
Fuel Ethanol Project”), NM0142 (“Palm Methyl Ester Biodiesel Fuel Production for Transport Using 
Life-Cycle Assessment”), and NM0180 (“Biolux Benji Biodiesel Beijing Project”). These 
methodologies, however, are not yet approved by UNFCCC.10 

In general, these proposed methodologies share the problem that projects at all stages cause GHG 
emissions not directly linked to the project activity, that is, GHG leakages, such as N2O emissions due 
to fertilizer application when growing biofuels plants or changes in vehicle fuel efficiency caused by 
biofuel use. One great difficulty is how to assess correctly possible changes in carbon pools, that is, 
the CO2 stored in the biomass of a specific area. To avoid overestimating emission reductions, both 
the net decrease in carbon pools due to the project activity and the potential increase in carbon pools 
in the absence of the project activity must be taken into account. Furthermore, some proposed 
methodologies used a life-cycle assessment (LCA) approach to determine net emission reductions. 
They provided LCA emission fectors for both the conventional fuel that is to be substituted and for 
the biofuel to assess GHG emission of each fuel from cradle to grave. Although in general, the 
approach was judged to be an appropriate by the Executive Board’s Methodology Panel, the 
submitted methodologies themselves used emission factors that were not applicable to the respective 
project activity.  

(iv) GHG-Emission Reduction Potential 

The potential GHG emission reduction from the introduction of biofuels in place of gasoline or diesel 
oil is calculated based on the amount of biofuel used and the emission reductions per liter of the 
biofuel. Table 11 presents the emission reductions per liter of biofuel. Table 12 presents the estimated 
potential of emission reductions from the introduction of different types of biofuel.   

Table 11: Estimated GHG Emission Reductions per Liter of Biofuel  

Type of biofuel Emission reduction 
(tCO2-e/l of biofuel 

Assumptions 

E10 0.13570 
E20 0.27140 
E85 1.15345 
B10 0.20730 
B20 0.41460 

B100 2.07300 

• Emission factor of gasoline: 2.327 kgCO2-e/l 
• Emission factor of diesel oil: 2.723 kgCO2-e/l 
• Life cycle emission factor of bioethanol: 0.970 

kgCO2-e/la

• Life-cycle emission factor of biodiesel: 0.650 
kgCO2-e/lb

a. Bundit Fungtammasan (2008).   
b. Erik van Agtmaal (2008). 
 

10 WIC 2007. 
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Table 12: Estimated Potential of Emission Reductions from the Use of Biofuels 

 

Ethanol 
required (kl)

ER
(tCO2-e/yr)

Ethanol 
required (kl)

ER
(tCO2-e/yr)

Ethanol 
required (kl)

ER
(tCO2-e/yr)

5% 29,554 40,105 59,108 80,210 251,209 340,891 
10% 59,108 80,210 118,216 160,419 502,419 681,782 
15% 88,662 120,315 177,324 240,629 753,628 1,022,674 
20% 118,216 160,419 236,432 320,839 1,004,838 1,363,565 
25% 147,770 200,524 295,541 401,049 1,256,047 1,704,456 
30% 177,324 240,629 354,649 481,258 1,507,257 2,045,347 
35% 206,878 280,734 413,757 561,468 1,758,466 2,386,239 
40% 236,432 320,839 472,865 641,678 2,009,676 2,727,130 
45% 265,986 360,944 531,973 721,887 2,260,885 3,068,021 
50% 295,541 401,049 591,081 802,097 2,512,095 3,408,912 
55% 325,095 441,153 650,189 882,307 2,763,304 3,749,804 
60% 354,649 481,258 709,297 962,516 3,014,514 4,090,695 
65% 384,203 521,363 768,405 1,042,726 3,265,723 4,431,586 
70% 413,757 561,468 827,514 1,122,936 3,516,932 4,772,477 
75% 443,311 601,573 886,622 1,203,146 3,768,142 5,113,369 
80% 472,865 641,678 945,730 1,283,355 4,019,351 5,454,260 
85% 502,419 681,782 1,004,838 1,363,565 4,270,561 5,795,151 
90% 531,973 721,887 1,063,946 1,443,775 4,521,770 6,136,042 
95% 561,527 761,992 1,123,054 1,523,984 4,772,980 6,476,933 

100% 591,081 802,097 1,182,162 1,604,194 5,024,189 6,817,825 

Biodiesel 
required (kl)

ER                 
(tCO2-e/yr)

Biodiesel 
required (kl)

ER                 
(tCO2-e/yr)

Biodiesel 
required (kl)

ER                 
(tCO2-e/yr)

5% 28,982 60,080 57,964 120,160 289,821 600,800 
10% 57,964 120,160 115,929 240,320 579,643 1,201,600 
15% 86,946 180,240 173,893 360,480 869,464 1,802,399 
20% 115,929 240,320 231,857 480,640 1,159,286 2,403,199 
25% 144,911 300,400 289,821 600,800 1,449,107 3,003,999 
30% 173,893 360,480 347,786 720,960 1,738,929 3,604,799 
35% 202,875 420,560 405,750 841,120 2,028,750 4,205,599 
40% 231,857 480,640 463,714 961,280 2,318,571 4,806,399 
45% 260,839 540,720 521,679 1,081,440 2,608,393 5,407,198 
50% 289,821 600,800 579,643 1,201,600 2,898,214 6,007,998 
55% 318,804 660,880 637,607 1,321,760 3,188,036 6,608,798 
60% 347,786 720,960 695,571 1,441,920 3,477,857 7,209,598 
65% 376,768 781,040 753,536 1,562,080 3,767,679 7,810,398 
70% 405,750 841,120 811,500 1,682,240 4,057,500 8,411,198 
75% 434,732 901,200 869,464 1,802,399 4,347,321 9,011,997 
80% 463,714 961,280 927,429 1,922,559 4,637,143 9,612,797 
85% 492,696 1,021,360 985,393 2,042,719 4,926,964 10,213,597 
90% 521,679 1,081,440 1,043,357 2,162,879 5,216,786 10,814,397 
95% 550,661 1,141,520 1,101,321 2,283,039 5,506,607 11,415,197 

100% 579,643 1,201,600 1,159,286 2,403,199 5,796,429 12,015,996 
(*)- The total consumption of gasoline in 2010 is 4,374 kton, i.e. 5,910,811 kl (see Table 4) 
(**)- The total consumption of diesel oil in 2010 is 4,869 kton, i.e. 5,796,429 kl (see Table 4) 

E10 E20 E85% of gasoline 
replaced in 

2010(*)

B10 B20 B100% of diesel oil 
replaced in 

2010(**)
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(v) Example of a potentially feasible sector-wide intervention  
Intervention Potential structure 

and in-roads 
Estimated 

GHG reduction 
Estimated 

CDM Revenues 
Fuel switch: Introduction 
of 20% ethanol (E20) 
nationally 

Policy based approach 
working with incentives 
for bioethanol producers 
and car manufacturers 
and distributors. 

1.6 million tCO2e per 
year (4.5% of transport 
emissions) 

$16 million per year 
(US 1.4 cents per L) 

3.2.3. Changing from Roads to Railways or Inland Waterways 

(i) Project Technologies and Activities 

Switching traffic from roads to railways or to inland waterways can reduce emissions per distance 
transported because these modes are less emission intensive. As this type of project usually concerns 
several sectors and geographical areas, a national program should be considered.     

(ii) Baseline Practices and Additionality 

As shown in Tables 2 and 3, the shares of the inland waterway and railway subsectors in Vietnam’s 
total traffic volume decreased between 2000 and 2006. According to the Strategy for Vietnam 
Transport Sector Development until 2020, however, the shares of inland waterway transport in total 
traffic volume will increase slightly between 2006 and 2020, from 4.2 percent to 4.5 percent for 
passenger traffic and from 6.7 percent to 9.6 percent for freight traffic. In contrast, railway transport 
share for the same period will increase rapidly, from 6.5 percent to 20 to 25 percent for passenger 
traffic and from 3.8 percent to 25 to 30 percent for freight traffic. In the short and medium terms, 
therefore, passenger transportation will continue to rely primarily on road transport. 

The main barrier to developing inland waterway and railway transport in Vietnam is lack of financing 
for improvement and expansion of existing infrastructure. In addition, management and maintenance 
of waterway and railway infrastructure are poor.          
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In May 2007, the World Bank approved a loan for the Mekong Delta Transport Infrastructure 
Development Project, which includes a component that aims to improve the standard of waterways 
connecting the northern and coastal delta areas to Can Tho and HCMC. Another project (the North-
South Railway Route Upgrading Project), being jointly studied by Vietnamese and Japanese 
institutions, will increase the capacity of railway transport. 

(iii) Assessment of Applicable CDM Methodologies 

Although none has been approved as yet, three CDM methodologies have been proposed for this type 
of CDM project.  

• NM0128: “Change from Road to Sea Transport” (Brazil);  

• SSC58: “Change from Road to Pipeline Transport” (India); and  

• NM0201: “Cosipar Transport Modal Shift Project” (Brazil).  

One of the major methodological difficulties regarding assessment is that additional trips on the low-
emission mode (in this case, the railway or inland waterway) must be proven: If company “A” 
decides to move its goods by train instead of truck, but total railway capacity remains constant, the 
overall GHG balance does not change. Projects promoting modal switch could demonstrate success 
more clearly by increasing the supply capacity of the railway or inland waterway transport modes. 

(iv) GHG Emission Reduction Potential 

Table 13 presents the assumptions for the calculation of the GHG emission reduction potential of 
changing freight transport from roads to inland waterways or railways. Table 14 shows emission 
reduction estimates for this modal shift.     

Table 13: Assumptions for the Calculation of Emission Reductions from Modal Shifts 

 Unit Value 
Emission factors  
Diesel-powered freight transport (truck)a g/ton-km 140 
Inland waterway transportb g/ton-km 42 
Diesel-powered traina g/ton-km 25 
Emission reductions  
Shift from diesel-powered truck to waterway 
transport 

g/ton-km 98 

Shift from diesel-powered truck to diesel-
powered rail train 

g/ton-km 115 

Road freight traffic  billion ton-km 16.0 
a.  Erik van Agtmaal. (2008). 
b. Minoru Kuriki (2006).   
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Table 14: Estimated GHG Emission Reduction from Modal Shift 

% of road 
freight 
traffic 

Modal shift 
from road 
freight to 

waterways  

Modal shift 
from road 
freight to 
railways 

5% 78,400 92,000 
10% 156,800 184,000 
15% 235,200 276,000 
20% 313,600 368,000 
25% 392,000 460,000 
30% 470,400 552,000 
35% 548,800 644,000 
40% 627,200 736,000 
45% 705,600 828,000 
50% 784,000 920,000 

(v) Summary of potentially feasible sector-wide interventions  
Intervention Potential structure 

and in-roads 
Estimated 

GHG reduction 
Estimated 

CDM Revenues 
Modal shift of road 
freight to railways- 10% 
of road traffic shifted. 

Vietnam railway 
Corporation facility and 
logistics improvement. 

0.184 million tCO2e per 
year (0.5% of transport 
emissions) 

$1.8  million per year 

Modal shift of road 
freight to inland 
waterways- 10% of road 
traffic shifted. 

Publically managed 
facility and logistics 
improvement through 
central, province and 
district governments. 

0.157 million tCO2e per 
year (0.4% of transport 
emissions) 

$1.6  million per year. 

3.2.4. Increasing Use of Public Transport 
(i) Project Technologies and Activities 

Reducing use of private cars and motorcycles and increasing use of public transport can reduce 
emissions per passenger or freight transported. The most effective measures to this end include  
establishing BRTs and investing in rail-based systems. The GHG reductions achieved by such 
investments can be captured through the CDM, thus making these investments even more 
economically viable and reducing barriers to their implementation. 

BRT Projects 

Features of BRT systems may include exclusive right-of-way lanes, new articulated buses, rapid 
boarding and alighting, free transfers between lines, preboarding fare collection and fare verification, 
enclosed stations, clear route maps, real-time information displays, automatic vehicle location 
technology to manage vehicle movements, modal integration at stations, effective reform of the 
existing institutional structures for public transit, clean vehicle technologies, and excellence in 
marketing and customer service. 

Rail-Based Projects 
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The projects supporting rail-based public transport include metros, light-duty rail (LDR) , trams, or 
cableways. Compared to conventional public-transport systems based on buses, rail projects have 
significant GHG reductions. The actual magnitude of the GHG reductions achieved, however, 
depends on efficient management of operations (occupation rate of rail units), the technology used, 
and the carbon factor of the electricity generation required. Rail-based public transport has greater 
advantages in countries where the carbon factor for grid electricity generation is low. 

(ii) Baseline Practices and Additionality 

The Government of Vietnam has made improving and developing public transport in major and 
medium cities a priority. According to the Strategy for Vietnam Transport Sector Development until 
2020, the share of public transport (buses, taxis, subways, tramways, monorails, or BRT) in total road 
passenger transport in major cities will reach 35 to 45 percent in 2020. Current statistics, however, 
show a very long way still to go. In 2007, public transport shared only 6 percent of total passengers 
carried in Ho Chi Minh City and 15 percent of total passengers carried in Hanoi. Most of the 
population in major and medium cities still uses motorcycles and private cars. 

The main barriers to the use of public transport are: (i) limited bus networks far from covering the 
whole areas of the major cities; (ii) other than buses and taxis, unavailability of public transport (such 
as BRT, subways, tramways, or monorails)      due to lack of investment; and (iii) the “appetite” 
among urban populations for motorcycles and cars (considered more convenient than buses).            

BRTs are being implemented in many cities worldwide.  This type of climate change mitigation 
project is considered to have very high potential for success, because it offers large emission 
reduction potential. In Vietnam, the World Bank and GEF have approved a loan for the Hanoi Urban 
Transport Project (July 2007) consisting of three components: a BRT system, road infrastructure and 
sustainable urban planning, and institutional development.11 

Several rail-based public-transport projects are under development in Vietnam’s large cities. In Ho 
Chi Minh City, the Asian Development Bank is supporting implementation of the HCMC Metro Rail 
System Project. The construction of the first line of this project (Ben Thanh Market to Suoi Tien 
Park) started in February 2008. Several monorail and tram projects are also being developed in Hanoi 
and HCMC. 

(iii) Assessment of Applicable CDM Methodologies 

An approved CDM methodology for BRTs (AM0031) and a registered CDM BRT project 
(TransMilenio Bogota, Colombia) exist. Another methodology, NM0158, was proposed for a BRT 
project in Mexico, but it has not been approved by UNFCCC. NM0158 was criticized by the CDM 
Executive Board because (i) the baseline scenario did not represent GHG emissions in the absence of 
the project; (ii) a static baseline was used; and (iii) no method was provided for project-specific proof 
of additionality. No methodology has yet been approved for rail-based public transport. 

(iv) GHG Emission Reduction Potential 

Emission reductions from implementation of BRT or rail-based public-transport projects mainly 
originate from the following changes: 

• Renewal of bus fleets, resulting in improved fuel efficiency and lower GHG emissions; 
• Increased bus capacity due to larger units, thus reducing emissions per passenger-kilometer;   
• Confined, segregated bus lanes and bus-priority traffic signals that allow route buses to 

operate more efficiently and without interference from other traffic, thus reducing fuel 
consumption and GHG emissions; 

11 Project ID: P083581. World Bank website: http://web.worldbank.org. 
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• Centralized bus-fleet controls to coordinate bus-service scheduling and dynamically adjust 
bus frequency according to demand, thus reducing buses scheduled for off-peak hours buses 
and optimizing bus load factors, leading to lower emissions per passenger transported; and 

• Development of BRT, a faster, safer, more reliable, and more convenient transport system 
more attractive to clients, to induce a modal shift from high-emission transport modes, such 
as motorcycles or private cars, to a low-emission transport mode.   

The assumptions and simplified calculation of the GHG emission reduction potential for the typical 
BRT projects in Ho Chi Minh City and Hanoi are presented in Tables 15, 16, and  17. 

Table 15: Assumptions for Emission Reduction Potential from BRT Projects 

 Unit Ho Chi Minh 
City 

Hanoi   

No. of routes  N/A 3
Total length of routes km 23 50
No. of lanes per route  2 2
Total length of lanes km 46 100
Diesel bus capacity Persons/bus 80 80
Passengers transported persons/hr 6,000 16,000

persons/day 120,000 320,000
persons/yr 43,800,000 116,800,000

Volume of passenger traffic person-km/hr 138,000 800,000
person-km/day 2,760,000 16,000,000
person-km/yr 1,007,400,000 5,840,000,000

Modal shift  Motorcycles, 
cars/taxis, 

conventional city 
buses

Motorcycles, 
cars/taxis, 

conventional 
city buses

Table 16:  Estimated GHG Emission Reduction from BRT Projects  

% of 
modal 
shift

Motorcycle 
to BRT

Car to BRT
City bus to 

BRT
Motorcycle 

to BRT
Car to BRT

City bus to 
BRT

5% 5,990 21,855 2,651 1,033 3,770 457 
10% 11,980 43,710 5,303 2,067 7,540 915 
15% 17,970 65,566 7,954 3,100 11,310 1,372 
20% 23,960 87,421 10,605 4,133 15,080 1,829 
25% 29,949 109,276 13,257 5,166 18,850 2,287 
30% 35,939 131,131 15,908 6,200 22,620 2,744 
35% 41,929 152,987 18,560 7,233 26,390 3,202 
40% 47,919 174,842 21,211 8,266 30,160 3,659 
45% 53,909 196,697 23,862 9,299 33,930 4,116 
50% 59,899 218,552 26,514 10,333 37,700 4,574 
55% 65,889 240,407 29,165 11,366 41,470 5,031 
60% 71,879 262,263 31,816 12,399 45,240 5,488 
65% 77,869 284,118 34,468 13,432 49,010 5,946 
70% 83,859 305,973 37,119 14,466 52,780 6,403 
75% 89,848 327,828 39,770 15,499 56,550 6,860 
80% 95,838 349,684 42,422 16,532 60,320 7,318 
85% 101,828 371,539 45,073 17,565 64,090 7,775 
90% 107,818 393,394 47,724 18,599 67,860 8,232 
95% 113,808 415,249 50,376 19,632 71,631 8,690 

100% 119,798 437,105 53,027 20,665 75,401 9,147 

Ho Chi Minh City Hanoi City
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in Ho Chi Minh and Hanoi cities 

(v)  Examples of potentially feasible interventions  
Intervention Potential structure 

and in-roads 
Estimated 

GHG reduction 
Estimated 

CDM Revenues 
Modal shift for public 
transport using Bus Rapid 
Transit (BRT)- shift 50% 
motorcycles and 50% 
cars to BRT in Hanoi and 
HCM 

Through city government 
urban transport projects. 

Hanoi: 48,033 tCO2e/yr  
HCM: 278,000 tCO2e/yr  

Hanoi:$480,000 per year 
HCM: $2.8 million per 
year 

3.2.5. Developing or Rehabilitating Transport Infrastructure   
(i) Project Technologies and Activities 

Projects of this type aim to develop or rehabilitate transport infrastructure, such as bridges, fly-overs, 
intelligent traffic signals, and toll-roads, and to improve road maintenance.  

(ii) Baseline Practices and Additionality   

Lack or limited debt funding is the most important barrier to developing or rehabilitating transport 
infrastructure in Vietnam. At present time, most of large projects in transport infrastructure are 
financed by the Official Development Assistance (ODA) loan or preferential debts from financing 
institutions such as World Bank, ADB, JBIC, etc.     

(iii) Assessment of Applicable CDM Methodologies 

One CDM methodology has been proposed for projects to develop transport infrastructure, but the 
proposal was rejected by the CDM Executive Board due primarily to problems in separating project-
induced effects from unrelated changes occurring simultaneously; monitoring deficiencies; and 
problems with the project boundary. 

Because of their high methodological complexity, infrastructure projects are difficult to establish as 
CDM projects.  Proof that emission reductions are due to the project and not to other changes outside 
project influence can be elusive. In addition, estimating and monitoring traffic increases induced by 
these changes, for example, reduced congestion, tends to be difficult and costly. 

(iv) GHG Emission Reduction Potential 

The methodology and input data are not available for calculating the GHG emission reduction 
potential for this project type in Vietnam. 
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Annex 2:  Potential Emissions Reductions from Different Interventio
 

Note:  Estimates based on annual reductions during 2010-2015
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Annex 3: Potentially Feasible Sector-wide Interventions

GHG reduction potential (2010 to
2015)

Sector Program Intervention
GHG

emissions in
2010 (million

tCO2-e)
Total Potential
(million tCO2-

e/y)

For program idea
(million tCO2-

e/y)
Co-benefits and Financial Cost

Transport 35.8 13.7 6.2
T1 Introduction

of low-
emission
vehicles

- 50% introduction of electric motorcycles
in entire country

4.2 2.1 Reduced air pollution; potential reduced
fuel costs; Typically involves costs for

consumers and government

- 100% introduction of electric motorcycles
in five major cities (HCMC, Hanoi, Hai

Phong, Da Nang and Can Tho)

4.2 1.8
0.874 (HCMC)
0.524 (Hanoi)

0.175 (Hai Phong)
0.105 (Da Nang)
0.122 (Can Tho)

Reduced air pollution; potential reduced
fuel costs; Typically involves costs for

consumers and government

T2 Biofuels - Introduction of E20 to substitute for 20%
of gasoline used nationally

1.6 1.6 Agriculture income; reduced air pollution
for some parameters; Typically needs

government support.
T3 Modal shift

for freight
- Shift of 10% of road freight traffic to
inland waterways through improved
waterways, infrastructure and other

incentives

1.57 0.16 Improved air pollution; improved trade;
Involves large investments that are

typically profitable

- Shift of 10% of road freight traffic to
railways through improved infrastructure

1.84 0.18 Improved air pollution; improved trade;
Involves large investments that are

typically profitable.
T4 Modal shift

for public
transport

- City program for construction of BRT
system for Hanoi (120,000 passengers per
day) to replace 50% of motorcycles and

50% cars in the city

0.05 0.05 Improved air pollution, less congestion;
Involves large investments that are

sometimes profitable.

- City program for construction of BRT
system for Ho Chi Minh city (320,000

passengers per day) to replace 50% of
motorcycles and 50% cars in the city

0.28 0.28 Improved air pollution, less congestion;
Involves large investments that are
sometimes profitable.
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