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Background: Economic Development and Greenhouse Gas 
Emissions in Vietnam
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Development
1. Industrialisation

3. Urbanisation2. Modernisation

5. Mondialisation

4. Motorisation

100

2500

Avant 1986 En 2014

USD / inhabitant / year in 
Vietnam

Emissions des GES CO2 en transport

141

31.8

GHG emissions (Millions of teqCO2)
in Vietnam in 2014



Research problem

Improve 
knowledge to 
reduce energy 
consumption 
and carbon 
emissions in 
transport 
activity 
(comparison 
between old 
Europe and a 
country in 
strong 
development)

What types of 
stores and 
logistics 
organizations 
are the most 
efficient for 
energy and CO2 
emissions in 
Vietnam?

Provide 
guidance for 
policies to 
reduce GHG 
emissions in 
freight 
transportation 
in Vietnam
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Pots of yoghurt in shops

Collecting milk on the farm in Vietnam



Methodology

 In the research, we consider the logistic chains 
of 2 products: yogurt and blue jeans in Vietnam, 
to compare with France

Comparison of CO2 emissions per kg of 
product according to the supply chain from the 
raw material to the consumer:
- Between different types of distribution
- Between French supply chains (consumers in 
the Paris region) and Vietnamese (Hanoi region)

 Surveys in Vietnam to compare results in 
France:
- Investigations with operators
- Consumer web survey
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Stages of logistic chains of yogurt in Vietnam and France
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Methodology retained in this research (1/2)
Example: Quantification of energy consumed and emission in road transport
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gep / kg Product = (load distance + empty distance in km) x unit consumption (liters / 100km for road 
trips) x Conversion factor in kgep / unit / (Weight of load in kg)

gCO2 / kg Product = amount of energy used (in gep / kg) x Emission factor for each type of energy (in 
gCO2 / gep)

Vinamilk tanker truck for factory supply Three dairy farms for factory supplies:
- North West 300 km from the Vinamilk factory
- north-east 180 km from the factory
- at the Center 350 km from the factory

Refrigerated tank trucks with 13.5 t payload

Consumption: 23 liters / 100km

Quantity transported / year: 1645 trips / year



 Quantification de l’énergie consommée et de l’émission des magasins et des plates-formes

 For the product P (yogurt or blue jeans):

 Quantification of the energy consumed and the emission of the consumers' journey
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Methodology retained in this research (2/2)

gep / kg P = [area electricity consumption (KWh / yr) / 
quantity of P product sold (kg / yr)] x Electricity 
conversion factor (gep / KWh)

gCO2 / kg of P = electricity consumption of product P 
(KWh / kg of P) x emission factor of electricity (in 
gCO2 / KWh)

gep / kg of last km = [consumption per trip (liter / 
100km) x average trip distance (km) x (% car +% 
motorcycle) / 100) x Diesel conversion factor] / Total 
purchase weight (kg )

gCO2 / kg of last km = (Energy consumption of last 
km) x [Energy Emission Coefficient / (Energy
conversion factor x 1000)]



Energy equivalence and emission factors by energy type
Sources:

1MTES 2017 (Guide information GHG for transport services) for diesel, gasoline and electricity in France;
2 Ministry of Natural Resources and Environment of Vietnam, 2010 for Electricity in Vietnam

Type of energy

Conversion factor 

(kgoe / unit)

Emission Factors

(kg CO2e / unit)

From the well to 

the reservoir

From tank to 

wheel

From the 

well to the 

wheel

1 liter of diesel (road transport) 0,83 0,66 2,55 3,17

1 liter of gasoline (road transport) 0,791 0,53 2,26 2,79

1 kWh of electricity

consumed in France 1

consumed in Vietnam 2

0,086 0,048

0,413

0,000

0,000

0,048

0,413

Natural Gas 1 MWh PCI 0,77 0,7 2,81 3,51

1 kg of BFO (Bunker Fuel Oil, for

maritime transport)
0,99 0,50 3,14 3,64
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Energy of different yoghurt chains studied in Vietnam and France
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The transport is quite different between the two countries, because of the total distances much 
larger in France than in Vietnam.
 Logistic platforms appear much more energy efficient in France than in Vietnam
 On the chain as a whole, the different stages are offset: this graph does not indicate a 
significant difference in efficiency between the two countries. On the other hand, it shows slight 
differences in efficiency between the different forms of distribution analyzed.

France Vietnam



CO2 of different yoghurt chains studied in Vietnam and France

When this energy is converted into CO2 emissions, all French channels emit much 
less than those of Vietnam; this is mainly due to the difference between the 
electricity emission factors of the two countries

 In detail, the CO2 emission of each link is greater in Vietnam than in France, except 
for the transport link
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Stages of logistics chains of blue jeans in Vietnam and France
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Energy of different chains of blue jeans studied in Vietnam

 Inland shipping from Haiphong Port is a 
source of low fuel consumption, due to the 
short distance between the port and the 
place of consumption (about 100 km) and a 
well-optimized load of semi-trailers.

Retail stores (hypermarkets and 
supermarkets) are more efficient than 
factory outlets and independent boutiques 
because of the quantities sold per year

 Energy consumption of logistics platforms 
is low, especially the factories platforms

 For the consumer's journey, the energy 
consumed is half of the entire chain except 
for independent shops

 Independent shops are the most efficient, 
both on the last mile and on all energy 
consumed
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Blue jeans in the BigC hypermarket in Hanoi



CO2 of different chains of blue-jeans studied in Vietnam

CO2 emissions from domestic transport, 
from the port to the consumer's home, 
occupy a small part of the logistic chains 
of blue jeans in Vietnam

 Factory outlets and independent 
boutiques emit a little more than 
supermarkets

The consumer journey (factory outlet) 
emits a little more than for supermarkets, 
but shops seem to emit less than others, 
because of their proximity to the 
consumer

 For the four channels studied, most of the 
emissions come primarily from the store 
and then from the consumer's journey.

13/11/2018 14

0.00

100.00

200.00

300.00

400.00

500.00

600.00

700.00

hyper super Magasin 
d’usine

Boutique
indé

gCO2/kg

Dernier km

Plate-forme

Magasin

Transport intérieur

Blue jeans in the garment factory in Hanoi



Energy and CO2 for blue jeans chains: comparison of hypermarkets 
in France and Vietnam

 In energy:

The distance of international transport (land and sea) is
twice as important in France

 In France, the distance of domestic transport is greater.
Consumer journeys and the logistics platform are more
efficient.

 In Vietnam, the energy of domestic transport and the
consumer route are more important. The hypermarket is
more efficient: the quantity of jeans sold per m2 is
greater

 In CO2 emissions (graph):

 International transport (land and sea) emits twice as
much in France

The inner part of the chain (from the import port to the
consumer's home) is almost 3 times less emitting in
France than in Vietnam.

13/11/2018 15

0

100

200

300

400

500

600

700

800

900

1000

France Vietnam

gCO2/kg 

transport intern transport maritime Transport intérieur

magasin Plate- forme Trajet consommateur



Conclusion

 The energy consumption inside the store on the one hand and the consumer journey on
the other hand are the major elements of the energy efficiency of the logistic chains
studied.

 The distance between supply, distribution and the area of consumption is an important
part of energy efficiency and carbon emissions

 The trucks used in Vietnam are small and therefore less efficient in CO2

 Supermarkets in Vietnam are more efficient than small shops

 For carbon efficiency, the comparison between France and Vietnam confirms the
importance of the emission coefficient of electricity

 An improvement in the carbon efficiency of logistics chains in Vietnam is possible:

Reduced consumer journey distance (optimized store locations)

Use of more efficient vehicles
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Limites et perspectives

Limits:

 Indicators used: gep / kg of product and gCO2 / 
kg of product

Other indicators not considered:

gep / consumer and gCO2 / consumer

gep / store and gCO2 / store

gep / t * km and gCO2 / t * km

gep and gCO2 / (masses sold by type of store)

We do not consider the type of traditional 
distribution (outdoor market in Vietnam) or e-
commerce, more developed in France and 
Europe
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Outlook:

Energy efficiency and carbon depend on several 
elements of the supply chain:

the transport distance at each link in the chain

the type of vehicle used in transport

the location of the store (consumer distance, or 
purchasing mobility)

the total purchase weight and also the type of energy 
used

other more contrasted products, seasonal products 
according to different countries

Compare the long-circuit supply chain with short 
circuits to reduce energy consumption and carbon 
emissions in freight transport
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