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1. Introduction/Research questions (1/3)

The modern global food system faces the two-fold challenge:
supplying nutrition and addressing the environmental impacts.
Vietnam’s recent rapid economic development has involved trade-

offs between human health and nutrition, and environmental
sustainability, livelihoods, and social equity
• The composition of Vietnamese diets included more proteins
and fats and less starchy staples, as food expenditure increased
• The increased dietary-related per-capita GHG emissions
associated with the increased ruminant meat (particularly, beef)
consumption per capita in Vietnam (Heller et al. 2019a) .



1. Introduction/Research questions (2/3)

• Many studies have analyzed the environmental impacts -- including GHG
emissions, water footprint, and land use-- associated with various dietary
patterns, but mainly at developed nations.

Need more evidence at low and middle income countries and at
higher revolution.

• Socio-demographic characteristics have been previously associated with
food consumption patterns, which contribute to nutritional and
environmental outcomes

• Other impacts, such as where households obtain food (food sources).



1. Introduction/Research questions (3/3)

The main objectives of this study:
Explore variation in quantity and quality in food groups consumed across

the rural-urban transect and the respective contribution of these food
groups to diet-related GHG emissions and water footprint heterogeneity.
Explore differences in diet-related GHG emissions and blue water between

men and women across the rural-urban transect.
Examine the associations between food sourcing, perceptions of food

choices, nutritional quality and diet-related environmental impacts

Data: Individual level survey to analyze the relationship between diet-related
environmental impacts, diet composition, and food choice behaviors in
Vietnam across the urban-rural and sociodemographic transect



2. Materials and methods
2.1. Study sample

Figure 1: Maps of three districts. 

Study area : 3  districts  
1.Cau Giay -Urban area
2.Dong Anh – Peri urban area
3.Moc Chau – Rural area
Design: Using a PPS procedure, selected
30 random communes (PSUs).
Adults: male and female

Data: Partial Food Systems Baseline Assessment at the Vietnam 
Benchmark Sites



2. Materials and methods

Figure 2: Flow chart of all components and framework in this study, along

the rural-urban transect. Authors adapt from HLPE, 2017.



2. Materials and methods
2.2.Dietary assessment and food sources

24-hour recalls

Food composition table (FCT) in Vietnam 

Per energy intake (unit, Kcal) Diet variety score

13 food groups: 1) starchy staples, 2) fish and
seafood, 3) pork, 4) beef, 5) poultry and other
meats, 6) eggs, 7) dairy, 8) pulses and nuts, 9)
vegetables, 10) fruits, 11) salt and sauce, 12) oil
and fat, and 13) other foods

Range score: 0-20, based on
5 food groups: meat/poultry/fish/egg,
dairy/beans, grains, fruits, and
vegetables 6 Protein sources: meat,
poultry, fish, dairy, beans, eggs



2. Materials and methods
2.3. Environmental impact assessment

24-hour recalls

Database of Food Impacts on the 
Environment for Linking to Diets 
(dataFIELD) ((Heller et al. 2018)

• Individual GHG emission (CO2)
• Density of GHG emission per 

2000 Kcal 

13 food groups as in dietary assessment section 

The Water Footprint Network 
data (Mekonnen and Hoekstra 
2011).

• Individual blue water 
• Density of blue water per 

2000 Kcal 



2. Materials and methods
2.4. Individual socio-demographics

 Gender

 Age

 Occupation: employed, self-employed, and other

 Education level: primary school, secondary-high school, university and college

 Household income level: less than 7 million VND per month (less than 

approximately 300 USD), from 7 to 11 million VND (from approximately 300 

to 500 USD) and above 11 million VND (over approximately 500 USD). 



2. Materials and methods
2.5. Perceptions of food choices

 25 questionnaires on
food choice.

 A-5-point scale
1 = Not at all important
2 = Slightly important
3 = Neither unimportant
nor important
4 = Fairly important
5 = Very important



2. Materials and methods
2.6. Statistical analysis

Regression models

𝑙𝑙𝑙𝑙𝑙𝑙 𝐹𝐹𝑖𝑖 = 𝛼𝛼0 + 𝛼𝛼1𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 + ∑𝑗𝑗=1𝑛𝑛 𝑏𝑏𝑗𝑗𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖 (∗)

 Where 𝐹𝐹𝑖𝑖 is the GHE emissions or blue water per 2000 Kcal, 𝑖𝑖 is the individual number.

 Variety is individual diet variety score.

 The 𝑋𝑋𝑗𝑗 variables include all socio-demographic characteristics, food choices and food sources

 𝜀𝜀𝑖𝑖 is the random error term.

 We stratified the sample by gender and districts.

 Backward stepwise selection method is used for variable selections



3. Results
3.1. Socio-
demographic 
characteristics 
of study 
participants



3. Results
3.2. Diet across the rural-urban transect in Vietnam

Figure 3. Average individual calorie intake (left) and individual variety scores (right)
by gender and by district



3. Results
3.2. Diet across the rural-urban transect in Vietnam

Figure 4. Food sources (%).



3. Results
3.3. Environmental 
impacts of diets

Figure 5: Actual 

environmental footprints for 

different members and by 

districts



3. Results
3.3. Environmental 
impacts of diets

Figure 6:

Environmental 

footprints per 2000 

Kcal for different 

members and by 

districts.



3. Results
3.4.  Perceptions of food choices

Table 2: Average food choices scores (standard deviation) by factor and districts



3. Results
3.4.  Perceptions of food choices

Figure 7: Food groups households would prefer to buy more of if their food 
budget were to increase (%). 



3. Results
3.5. Trade-offs and synergies in the environment - nutrition along urban-
rural transect and potential leverage points of consumer choices toward a 
sustainable environmental diet intake

Table 3: Summary of regression results



3. Results
3.5. Trade-offs and synergies in the environment - nutrition along urban-
rural transect and potential leverage points of consumer choices toward a 
sustainable environmental diet intake

Discuss results GHG emission

 DVS has significant positive coefficients for all subsamples, which means that 
more divers diets are associated with higher environmental impacts. Household 
income has no significant effect for the male subsamples, while women in the 
peri-urban area have a negative coefficient for the largest income class

 Education by gender have some impacts
 Comparison of sites: There are no structural differences between the 

coefficients of the (peri-)urban areas and the rural areas. 



3. Results
3.5. Trade-offs and synergies in the environment - nutrition along urban-
rural transect and potential leverage points of consumer choices toward a 
sustainable environmental diet intake

Discuss results blue water use
 Except for men in urban and peri-urban areas, DVS has significant positive

coefficients, which means that more diverse diets are associated with higher
blue water use.

 Household income indicators had insignificant coefficients for the blue water
use models.

 Comparison of sites: In the case of blue water the significant coefficients of
variables of males and females large correspond across the areas. The blue
water use specifications for peri-urban males and females have significant
coefficient which are not found in the other areas.



4. Discussion and Conclusion (1/3) 

 The average individual calorie intake of men was higher than that of

women in all districts. For all members, starchy staples was the most

important sources of calorie intake.

 The individual DVS in urban site are significant higher than in rural site.

 Households from the urban site mainly purchased food, especially from

wet markets and specialized shops. In the rural site, 80% of households

foods came from own production



4. Discussion and Conclusion (3/3) 

 Based on different groups (by gender and districtss), perception in food

choices have both positive or negative impacts on environmental

outcomes.

 For both GHG emission and blue use, women from households in peri-

urban areas involved in agricultural production have a significant

negative coefficient.

 All results show the trade-off between nutrition and environmental

outcome => Need different actions for each targeted groups.



4. Discussion and Conclusion (2/3) 

 The total GHG emission between members in urban and peri-urban

site, regardless of gender, were quite similar.

 The overall trend in average blue water use associated with diet

were similar to GHG emission patterns.

 Pork and beef groups generated the most GHG emissions from the

diets of all members in three districts, starchy staple group

contributed the most to blue water use.
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