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Abstract

While literature has noted the presence of a nutrition transition in terms of changing nutrition outcomes in Vietnam, very limited evidence
linking changes in upstream food system factors to downstream diet and nutrition changes exists. Combining available data from
different sources and analyzing it through a conceptual food systems framework, our study examines different pathways of nutrition
transition through food supply, food prices, household food expenditures, diets, and nutrition outcomes in Vietnam. Our findings show
that while Vietnam is at the start of its nutrition transition, change is happening rapidly. Undernutrition is falling, obesity is rising, and
nutrition-related chronic diseases account for a significant burden of diseases and death. In terms of changes in healthful foods, the supply
of vegetables and ftuits is plentiful, and expenditure on vegetables remains consistent and small. Notably however, vegetable consump-
tion has dropped, and increasing meat and milk consumption have been double-edged swords for nutrition. In terms of foods associated
with the negative sides of the nutrition transition, the availability of sweets and sweetened beverages has risen in recent years, with oils
and fats rising less. The expenditure share on food eaten away from home, in many contexts a marker for less healthful diets, has
increased over time. While these changes are typical of a nutrition transition, Vietnam is also somewhat of an outlier in some respects:
wet markets and daily fresh food purchases continue to dominate food purchasing behaviour, and food eaten away from home means a
different thing in a country renowned for its diverse and healthy street food and roadside restaurant culture. While this study brings
together important data on the food system drivers of a nutrition transition in Vietnam, it cannot link each of these issues into a standard
statistical model of change due to data gaps at different levels, calling for data collection improvement in future diet and food systems
research. Vietnamese health policy explicitly acknowledges nutrition transition issues, with targets for obesity reduction. This work on
the food system drivers of the nutrition transition points to the need to further adapt policy in other sectors beyond health, however. At the
same time as making nutrient-rich foods more accessible, nutrient-poor or ultra-processed foods need to be made less accessible and
desirable if additional income is to contribute to a healthy diet in limiting Vietnam’s emerging nutrition transition.

Keywords Vietnam - Nutrition transition - Food system - Policy

1 Introduction

The past several decades have seen significant changes in food

< Jody Harris systems, diets and related health issues around the world. Over
Jharris @ids.ac.uk different time scales in different places, many populations have
moved from traditional diets (involving locally-specific coarse

' Institute of Development Studies at the University of Sussex, grains, pulses, fruits and vegetables, and some meat or fish -
Brighton, UK largely depending on season) towards a standardized global diet

2 World Vegetable Center, Bangkok, Thailand with increasing levels of animal foods, fat, sugar and processed
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et al. 2010; Misra et al. 2011; Baker and Friel 2014).

Changing diets are associated with rising levels of nutrition-
related chronic diseases such as obesity, diabetes, hypertension
and cardiovascular diseases, and some cancers. These changes
often occur at the same time as persistent undernutrition, and very
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often also micronutrient deficiencies, creating a double- or triple-
burden of nutrition issues (Popkin 1994; Black et al. 2013;
Gillespie and van den Bold 2017). These nutrition-related chronic
diseases are now a larger issue for adults than undernutrition in a
majority of the world: non-communicable diseases (NCDs) have
become the leading cause of death globally, and over 75% of
deaths from NCDs occur in low- and middle-income countries
(Imamura et al. 2015; Cook 2017; Afshin et al. 2019). This pat-
tern of dietary changes and associated nutrition and health out-
comes has been described as a ‘nutrition transition’, and with
some regional and national nuance has now been documented
all over the world (Popkin 1994; Popkin 2014).

Much of the literature on the nutrition transition has focused
on the interactions between changing economics and demo-
graphics (largely framed as processes of globalisation) and
changing diets, nutrition profiles and chronic disease burdens
(Kennedy et al. 2004; Hawkes 2006). There have been fewer
studies looking at what happens in the space between economic
and demographic change and these dietary outcomes, which is
largely taken up by the food system (Harris et al. 2019), Different
supply- and demand-side pressures within food systems are
changing diets at a rapid pace, albeit with regional and national
differences in patterns and outcomes (Hawkes 2008). There is
therefore a need to understand this ‘missing middle’ and how
changing drivers are altering food systems to produce shifting
diets and the nutrition transition (Popkin 2014).

In Vietnam, several studies have noted the presence of a
nutrition transition in terms of changing nutrition outcomes
(Cuong et al. 2006; Nguyen et al. 2007; Khan and Khoi
2008; Van Lierop et al. 2008; Mai et al. 2020). Recent work
has looked at associations with upstream factors, finding sev-
eral socio-economic and health factors associated with rising
obesity in Vietnam, including a 20% higher provincial aver-
age monthly per capita income associated with a 17.4% higher
prevalence in child overweight or obesity (Beal et al. 2020).
These factors are often available in the same datasets as diet or
nutrition outcomes and so can be modelled, but food system
data is usually collected separately. Very limited evidence
exists, therefore, linking changes in upstream food system
factors to downstream diet and nutrition changes in this coun-
try, mirroring a general lack of empirical work on the food
system drivers of the nutrition transition globally. To fill this
gap, this paper assesses how changing food system drivers are
playing out in Vietnam’s food supply, food prices, household
food expenditures, diets, and nutrition outcomes.

2 Methods

This paper uses multiple data sources to bring together an
analysis of the changes in food and nutrition in Vietnam over
several decades. Because food system data usually do not
occur in the same datasets as nutrition and health data, we
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can’t undertake standard statistical analyses of the issue, but
we gain a broader view through our synthetic approach which
helps us to understand potential policy responses. In addition,
the paper extends the scope of many epidemiological nutrition
transition papers by looking at broader food system drivers of
the transition. We complement our original and secondary
analyses below with a review of available literature on food
system drivers globally, regionally and in Vietnam, to under-
stand the bigger picture driving change.

2.1 Conceptual framework of food systems

Diet and nutrition changes arise as a result of a complex inter-
actions within the food system shaped by changes in a range
of drivers, summarised in a widely-accepted food systems
framework (HLPE 2017). Food system drivers have been
summarised as biophysical and environmental (including nat-
ural resources and climate drivers); innovation, technology
and infrastructure drivers; political and economic drivers (in-
cluding globalization, trade, and prices); socio-cultural drivers
(including food cultures and women’s empowerment); and
demographic drivers (including urbanisation and migration).
These drivers shape food supply chains from production to
market; food environments (including food access and afford-
ability); and consumer behaviour in choosing what food to
buy and eat. These play out in diet and nutrition outcomes,
alongside social, economic and environmental impacts.

This framework guides the current study, and we have
endeavoured to collect and analyse information from each
section of the food system framework: Information on food
system drivers globally, regionally and nationally; informa-
tion on food supply as a measure of food supply chains; in-
formation on food prices as a measure of the food environ-
ment; information on household expenditures as a measure of
consumer behaviour; and information on diets and changing
nutrition outcomes. Note that in this paper, we use the word
‘consumption’ to mean the eating of foods, rather than the
economic sense of buying of foods.

2.2 Data and analysis

Where possible, the changes in food supply, food prices, and
household food expenditures are calculated using available
data for 12 major food groups (cereals; tubers and roots; le-
gumes, nuts and seeds; eggs; meat; fish and sea foods; milk
and milk products; oils and fats; vegetables; fruits; sweets; and
beverages) relevant to food security and nutrition recommend-
ed in understanding food and diets at the household level
(FANTA 2006).

To assess changing food supply, the FAO Statistical
Database on Food Balance (http://www.fao.org/faostat/en/#
data/FBS) was used to calculate 3 year averages in food
supply measured as kilograms/capita/year (kg/c/y). This


http://www.fao.org/faostat/en/#data/FBS
http://www.fao.org/faostat/en/#data/FBS

Nutrition transition in Vietnam: changing food supply, food prices, household expenditure, diet and nutrition outcomes

food supply data compiled by FAOSTAT represents the per
capita supply of food items (or food groups) available for
human consumption. FAOSTAT provides several aggregate
food categories. For example, the FAOSTAT food groups of
meat and offal were combined into “meat” and vegetable and
animal fats were combined into “oils and fats”. Three year
averages were calculated to demonstrate trends using the
following years: 1961-1963; 1971-1973; 1981-1983;
1991-1993; 2001-2003 and 2011-2013.

To examine changing food prices, we undertook an analy-
sis of a price dataset from FAO Annual Producer Prices
(http://www.fao.org/faostat/en/#data/PP) showing prices of
different food commodities from 1996 to 2015. Individual
foods representing common purchases were chosen as
markers of price changes in each of the 12 FAO food
groups. These prices were deflated using the FAOSTAT
deflators database for Agriculture, Forestry and Fishery,
using 2010 prices as a base year. For each of the foods, two
price analyses were undertaken: Assessment of absolute
change in price over time, to understand overall household
food purchasing power; and assessment of price change
relative to rice, to understand the cost of diversifying food
purchases away from the staple food.

To look at changing expenditure patterns, we analysed
changes in household food expenditure over a decade
(2002-2014) in rural and urban Vietnam using seven
rounds of the Vietnam Household Living Standards
Survey (HHLSS 2002, 2004, 2006, 2008, 2010, 2012
and 2014) (General statistics office of Vietnam n.d.
multiple years). This survey has been conducted regularly
by the General Statistics Office every 2 years to system-
atically monitor the living standards of different popula-
tion groups in Vietnam and to contribute to the evaluation
of achievement of the Millennium Development Goals
and Vietnam’s socio-economic development goals. We
focused on analysis of expenditures within 11 of the 12
FAO food groups (milk expenditure was not available in
this dataset), with the analysis disaggregated by socio-
economic status group and by rural/urban areas. We used
the expenditure share of each food item out of total food
expenditure (expressed as a percentage) as an indicator of
household purchases (Chisanga and Mbata-Zulu 2017).

For each of these levels of the food system (food supply,
food prices, and household food expenditures), data were
complemented by information available from the
Euromonitor database for Vietnam (https://www.
euromonitor.com/vietnam). The Euromonitor compiles and
provides both raw data and summary reports for strategic
market research on products and services, including foods.
The reports and assessments for several key sectors (sugar
and sweeteners, edible oils, fresh foods, fruits and
vegetables, dairy, and packaged foods) were used to fill gaps
left by other data sources.

To look at changing diets, we synthesized findings from
four rounds of General Nutrition Survey (1985, 1989, 2000
and 2009) which was conducted by the National Institute of
Nutrition and made publicly-available in the form of reports
(raw data was not available) (Ministry of Health, National
Institute of Nutrition and UNICEF 2010). The Vietnam
General Nutrition Survey is used to provide scientific evi-
dence of trends in food consumption and nutritional status,
representative for all 64 provinces, over the last two decades.
The report provides a snapshot of diet quality changes over
time, but notably tells us little about differences between rural
and urban or richer and poorer households.

Finally, to assess changing nutrition and related health out-
comes in Vietnam, data on child stunting, wasting and over-
weight, and female underweight and overweight, were taken
from national nutrition surveillance and nutrition profiles be-
tween 1999 and 2015 (National Institute of Nutrition 2015). A
snapshot of nutrition-related chronic diseases is taken from a
recent review of the burden of NCDs in Vietnam (Tuan T
Nguyen and Hoang 2018).

2.3 Study limitations and research needs

None of these data sources is perfect, but each is valid data in
its field, and each can tell us about some aspects of how the
food system is changing in response to changing drivers, and
how this is shaping the nutrition transition in Vietnam. This
paper cannot link each of these issues into a single model of
change as the data do not exist at all of these different levels in
a form that would allow for standard statistical analysis. What
this paper adds to the literature is a narrative of changes in key
aspects of food and nutrition in Vietnam based on new anal-
yses of existing data.

While this study brings together important data on the food
system drivers of a nutrition transition in Vietnam, some of the
data has known limitations, particularly the food balance sheet
data. In particular, different foods or food groups (and differ-
ent time periods) are captured under each dataset, making
comparison difficult, thought broad trends are available to
see. Because of these differences in metrics, there are discrep-
ancies between the supply and intake data which merit further
investigation.

While several sources of dietary data are available, intake
data do not tell us about different population groups or the
equity of consumption, in particular in urban and rural popu-
lations, and ethnic majority and minority groups. In addition,
dietary data does not yet focus on the foods known to be
associated with the nutrition transition; future surveys and
studies should collect information on ultra-processed food
consumption, and sugary drinks, to monitor their contribution
to the nutrition transition.

This analysis reveals the gaps in information that would
improve our understanding of food system and nutrition
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change, and so our ability to create relevant policy. This work
also provides indicative data on food system drivers of nutri-
tion transition, but these gaps should be followed up in sub-
sequent work in Vietnam, particularly measuring aspects of
the nutrition transition in forthcoming nutrition surveys.

3 Results
3.1 Changing food system drivers

Vietnam is increasingly integrated into global food and eco-
nomic systems, so global and regional processes affect nation-
al outcomes. National-level changes build on and moderate
these global trends. Vietnam has seen dramatic changes over
the past four decades in several known food system drivers,
reviewed below.

3.1.1 Political and economic

Economic growth was the key factor associated with the nu-
trition transition, and has remained so throughout this litera-
ture (Popkin 1994; Popkin and Gordon-Larsen 2004); recent
studies have suggested that for every 10% increase in gross
domestic product (GDP) per capita, child stunting reduces 6%
but overweight and obesity in women rises 7% (Ruel et al.
2013). Led by the ‘Asian Tiger’ economies, the South-East
Asian region grew richer and more globally connected in the
twenty-first century; but this region is also growing more un-
equal, both within cities and between rural and urban areas
(Schneider et al. 2015; Wei 2017). In Vietnam, GDP per
capita has grown from 239 USD in 1985 to 2185 USD in
2016, with average GDP growth rates of 6—7% in recent years
(World Bank 2018), and the proportion of the population liv-
ing below the poverty line has halved since 2010, standing at
justunder 10% in 2016. Vietnam has be lauded for translating
its economic growth into broad-based human development
outcomes for much of its population through widening access
to education and health, where other Asian countries have not
(Baulch 2016). While Vietnam has achieved a more inclusive
economic growth than many countries, with the incomes of
the poorest growing faster than the average, there are still
significant gaps particularly between the ethnic majority and
some minorities, between urban and rural populations, and
between the very wealthy and the majority (Nguyen et al.
2017).

National economic growth improves the affordability of
food for those swept along by the tide, but not all are raised
up equally, and not all newly-affordable foods are desirable
for health. In general, foods that are nutrient-dense and less
processed — but more perishable and harder to transport — are
more expensive in global supply systems, and processed foods
with longer shelf life cost less, making higher-quality diverse

@ Springer

diets more expensive (Ruel et al. 2008; Chicago Council on
Global Affairs 2011; Crush et al. 2011; Miller et al. 2016).
High-quality diets based on diverse plant foods have been
shown to be too expensive for around 20% of the global pop-
ulation, largely in poorer countries or poorer regions of richer
countries (Hirvonen et al. 2019). Income growth is therefore
associated with increased purchase of highly processed foods
and sugar-sweetened beverages which are seen to drive health
changes associated with the nutrition transition (Global Panel
on Agriculture and Food Systems for Nutrition 2016;
Monteiro et al. 2018). Most households in Vietnam purchase
a significant proportion of their food. Average food expendi-
ture in Vietnam was nearly double in 2014 what it had been a
decade earlier (though expenditures were also significantly
more unequal across the population over that time), with fat
the most responsive of the macronutrients to food prices
changes, and carbohydrates the least (Trinh et al. 2019).

With economic renovation taking Vietnam from a
centrally-planned command economy to a market-oriented
economy from 1986, the country is now more globally con-
nected than its nearest neighbours Cambodia and Laos PDR,
though less so than Thailand and Indonesia' (Gygli et al.
2019). Vietnam has multiple active free trade policies in place
which facilitate global trade in different foods, and have few
provisions for protecting public health through attention to the
food environment or diets (Harris et al. forthcoming).

3.1.2 Biophysical, technology and infrastructure

Globally, studies have found green-revolution related changes
in agriculture practices leading to higher production of grain
and vegetable oils and cheaper prices on global markets, fa-
cilitating higher production of processed foods which are less
perishable and therefore more exportable and tradeable
(Global Panel on Agriculture and Food Systems for
Nutrition 2016), in part driving the nutrition transition. In
Vietnam, agricultural production systems have shifted rapidly
form largely collective or smallholder models in the 1980s to
larger and more commercialised systems, allowing for nation-
al sufficiency and significant exports in rice, the main staple
crop (Raneri et al. 2019). Around half of Vietnam’s popula-
tion is directly engaged in agriculture in some form, from
subsistence to commercial, though many are leaving farming
as the country modernises, with around one million house-
holds having left the sector between 2011 and 2016
(Nguyen et al. 2017). Primary agriculture as a household food
source is still significant, but declining, and more foreign di-
rect investment (including zoning of parts of the countryside
for mass production with modern technology) is expected in
some sectors (particularly vegetables) offering a further

! According to the KOF Globalization Index of the economic, social and
political dimensions of globalization.
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challenge to small farmers (Euromonitor International 2018a,
2018b, 2018c, 2018d, 2018e).

Modern food systems see the introduction of additional
value chain actors working well beyond the traditional agri-
culture sector, from manufacturers to marketers to modern
retail and food outlets, making, marketing and selling foods
that are both healthy and unhealthy (Baker and Friel 2014;
Global Panel on Agriculture and Food Systems for Nutrition
2016). The food processing industry in Vietnam has grown
rapidly, which alongside global and regional trade has made
most foods more available (Raneri et al. 2019).

As with other countries in the region (Kelly et al. 2014),
Vietnam’s food retail landscape is still dominated by tradition-
al wet-markets for daily purchases of fresh foods, accounting
for around 85% of grocery sales in 2016 (USDA Foreign
Agricultural Service 2017). In urban Vietnam, of an annual
per capita consumption of fruits and vegetables of 149.7 kg
(23% lower in poorest; 31% higher in richest), 13 kg is own
production (26 kg poorest, 5 kg richest); 125 kg is traditional
retail (85 kg poorest, 166 kg richest); and only 8 kg is modern
retail (0.5 kg poorest, 22 kg richest) (Mergenthaler et al.
2009). This trend is mirrored in other grocery sectors: super-
markets are a growing sector but still only reach urban and
wealthier populations; informal retailing and wet markets ac-
count for the largest proportion of sales for most food groups,
though sales are declining partly over food safety and clean-
liness concerns and increased government control measures;
and convenience stores such as the ubiquitous 7/11 are filling
a significant gap in the middle (Euromonitor International
2018a, 2018b, 2018¢, 2018d, 2018e).

This change has implications for food sourcing, with su-
permarkets and convenience stores (and their international
supply chains) tending to prefer supplying processed foods
with longer shelf-life but generally lower nutritional quality
in terms of nutrients per calorie (Rischke et al. 2015; Bloem
and de Pee 2017). Market analysis suggests that the
Vietnamese government is actively pursuing policies that fos-
ter closer economic and cultural ties with other countries, and
predict increased availability and popularity of foreign foods
(Euromonitor International 2018a, 2018b, 2018c, 2018d,
2018e); in several food sectors, Vietnamese companies are
reported to be weaker and overtaken (or merged with) larger
international brands (Euromonitor International 2018a,
2018b, 2018c, 2018d, 2018e; Euromonitor International
2018a, 2018b, 2018c, 2018d, 2018e).

3.1.3 Socio-cultural and demographic

Urbanization of populations and subsequent changes to life-
styles and food acquisition strategies, was an early factor as-
sociated with nutrition transition (Popkin 1999). Alongside
increased access to both perishable fresh foods and processed
packaged foods, changing preferences as a result of

interactions between increasing incomes, increasing connec-
tions among people in different countries, and increasing
reach of advertising and media marketing changed the most
for urban populations (Pingali 2004; Hawkes et al. 2017).
Other key factors associated with urbanisation include more
people working outside the home and less space for food
preparation, hence more reliance on convenience and street
foods; and greater exposure to food marketing (Global Panel
on Agriculture and Food Systems for Nutrition 2016; Miller
et al. 2016).

Through the twentieth century, East Asia was the global
region with the most dramatic demographic transition
(lowering rates of mortality and fertility) and South-East
Asia is one of the fastest-urbanizing parts of the world
(Bloom and Williamson 1998). The 2009 census observed
that 30% of Vietnam’s population (over 25 million
people) were living in urban areas, with an urban growth
rate of 3.4% (General Satistics Office of Vietnam 2009).
The World Bank estimated a figure closer to 35% by 2017
(World Bank 2018).

Vietnam has a thriving and internationally-recognised food
culture, with traditional foods built on a long history of inte-
gration of other cuisines, and generally seen as diverse and
healthy whether eaten inside or outside of the home (Van
Esterik 2008). Times are changing, however, with conve-
nience foods and fast foods among those becoming preferred
by parts of the population, whether due to convenience, aspi-
ration or taste. The case of meat has been studied specifically
in the Vietnamese context, with very rapid increases in meat
consumption being driven in part by positive social connota-
tions attached to meat as a symbol of development and prog-
ress, alongside increased prevalence of eating out and the
meat-intensification of traditional meals (Hansen 2018). A
key dynamic shifting food acquisition and eating cultures in
recent years has been food safety concerns, from chemical and
pesticide contamination, and this is a dominant food discourse
in the country currently (Wertheim-Heck and Spaargaren
2016).

3.2 Changing food supply

The national supply of foods is a function of production and
trade, and will affect what is available for households to con-
sume. Data available are at aggregate national level, and do
not account for differences in availability in different parts of
the country or at different times of year.

The major staple food in Vietnam is rice, generally con-
sumed as polished white rice or processed into noodles. Cereal
availability reduced significantly between 1971 and 1993
(with roots, largely cassava, replacing cereals, largely rice),
then increased to slightly higher than original levels (with
roots declining again) (Table 1).
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Table 1 Supply of different food groups in Vietnam over time (3-year averages, 1961-2013) (kg/capita/year)

(years) Cereals Roots Legumes, nuts and Vegetables Fruits Meat Fish and Eggs Milk and milk Oilsand  Sweets Beverages
seeds seafood products fats

61-63 159.8 31.7 32 45.0 364 13.0 157 1.5 20 0.7 79 3.7

71-73 160.7 252 3.0 40.1 341 117 167 12 36 1.2 113 4.0

81-83 1534 44.0 34 40.1 425 142 11.0 09 1.2 0.7 129 21

91-93 1426 339 4.1 41.6 439 184 11.6 13 25 1.8 127 38

01-03 1685 140 6.6 78.1 543 312 21.1 25 92 3.0 282 92

11-13 1648 175 153 116.6 717 623 333 37 161 32 219 171

Source: FAOstat website: http:/www.fao.org/faostat/en/#data/FBS

Except for rice and roots, food availability per person in
most food groups increased significantly in Vietnam since the
1960s (Table 1). Between 1961 and 2013, the supply of milk
and milk products increased the most (~750%). This is follow-
ed by legumes nuts and seeds, meat, (all at nearly 400% in-
crease) (Fig. 1). Notably, the availability of fruits and vegeta-
bles increased sharply in recent years, with combined avail-
ability of 188 kg/capita/year (over 500 g per person per day),
comfortably exceeding the WHO/FAO minimum recommen-
dation of 400 g if shared equitably (World Health
Organisation 2003). Availability of meat however now ex-
ceeds maximums for human and climate health, suggested at
62 kg per person per year (McMichael et al. 2007).

Availability of the key foods driving a nutrition transition
also rose sharply over this time: oils and fats rose by ~400%,
beverages rose by 380%, sugar and sweets rose by 176%)
(Fig. 1). Vietnam is a major sugar-producing country, al-
though its sugar tends to be more expensive domestically than
imported sugar; this means that the country is seen as growth

Fig. 1 Percent change in food
supply (kg/capita/year), 1961—
2013. Source: Authors’ own

-100
analysis, based on FAO Food
Balance Sheet data 1961-2013. Cereals
FAOstat website: http://www.fao.
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market for sugar products and foreign companies have largely
driven the 26% value growth in the retail of sugar between
2012 and 2017, even though the volume of sales stayed large-
ly static over that time period (Euromonitor International
2018a, 2018b, 2018c, 2018d, 2018e). Over the same period,
Vietnam has seen a switch from animal to vegetable
oils due to their perceived health benefits and lower
cost, and a switch from blended to single-seed oils
again due to perceived health benefits; both the volume
and value of edible oil sales rose by 30% between 2013
and 2018, largely driven by palm and soy oils, though
olive oils saw the largest value growth (Euromonitor
International 2018a, 2018b, 2018c, 2018d, 2018¢). The
increased availability of milk is a double-edged sword
for nutrition in Vietnam, as it is increasingly available
as fresh or dried whole-milk but also as other (mostly
sweetened) milk products such as milkshakes, yoghurt
and juice-milk combinations (Euromonitor International
2018a, 2018b, 2018c, 2018d, 2018e).
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Overall at national level, Vietnam has managed to reduce
its energy deficit and increase supply of nutritious foods, at the
same time as increasing availability of foods high in sugars
and fats.

3.3 Changing food prices

Large increases in food prices seen in Asia in 2007-8 were
attributed largely to biofuel policies driving the grain prices
up. These macroeconomic effects favoured the rice-exporting
countries such as Vietnam (and rice producing households),
but the urban poor and landless workers were negatively af-
fected (Brahmbhatt and Christiaensen 2008). In Vietnam, an
average household spends 43% of total expenditures on food,
and 47% of the poor are net buyers of food, largely small rural
landholders (Brahmbhatt and Christiaensen 2008). Prices in
wet-markets with local production links tend to be lower, and
around 85% of fresh food sales in Vietnam are through these
markets (Euromonitor International 2018a, 2018b, 2018c,
2018d, 2018e).

While grain prices have recovered from peaks in 2008 and
2011, food prices changed significantly between 1996 and
2015 in Vietnam. In absolute terms, the prices of most of the
foods we assessed have increased substantially (Fig. 2a). In
particular, beef and buffalo meat increased the most (by over
92%). Other cereals and beans also increased by between 26
and 68%. In relative terms, the price data shows that many
foods became more expensive over time in relation to rice, the
staple food in Vietnam (Fig. 2b). While the price of mangoes
and oranges remained reduced over time relative to rice, the
price of other foods has increased by 10-60%. Especially the
price of sweet potato and buffalo increased by 95 and 124%
relative to rice price, respectively. Conversely, the price for
cane sugar reduced by 46% overall and by 37% relative to
rice, making sugary foods cheaper to produce.

While the foods shown here are only markers for their
broader food groups, and data were not available for many
of the foods associated with the nutrition transition, these data
show that it is becoming more expensive to diversify away
from the staple food to a diverse diet, while sugar has become
much more affordable over time.

3.4 Changing household food expenditures

Our analysis of nationally-representative data shows clear
changes to household food expenditure patterns in Vietnam
over time, and these changes were different in rural and urban
areas and in groups with different economic status. Overall,
between 2002 and 2014, household expenditure share on sta-
ple foods reduced, while expenditure share on fruits and veg-
etables increased substantially. Many of these changes were
more pronounced in rural areas (Fig. 3). For example, the
share spent on staple food reduced 18.4 percentage points in

rural areas (from 39.3 to 20.8%), much more than in urban
areas at 9.1 percentage points (from 22.5 to 13.4%). In addi-
tion, while the expenditure share on meat is stable in urban
areas, it increased in rural areas (24.3 to 30.9%).

A similar pattern plays out in differences between richer
and poorer households (Fig. 4), where the expenditure share in
the bottom quintile of households decreased substantially on
starchy staple foods between 2002 and 2014, from 51.6% to
29.1% and the expenditure by the richest quintile of house-
holds fell from 20.8% to 12.3%. At the same time, expenditure
in the poorest households on meat increased substantially
(17.9 to 26.7%), while expenditure on meat remained stable
in richer households (at ~34%). Expenditure on sweets in-
creased markedly in all socio-economic groups.

The expenditure share on food eaten away from home in-
creased over time in both urban and rural areas and richer and
poorer income groups. Though expenditure shares are larger
in urban (30.4% in 2014, up from 22.4% in 2002) and richer
(30%, up from 22%) populations, shares have increased faster
in rural (8.7% in 2002 to 18.8% in 2014) and poorer (2.8% to
11.6%) populations (data not shown). This category is not
disaggregated by food groups or by type of food, so it includes
both processed ‘fast foods’ and traditional restaurant and street
foods.

3.5 Changing diets

Food consumption patterns have changed significantly over
time in Vietnam. The Vietnamese diet traditionally consists of
high glycaemic-index carbohydrates (white rice and noodles)
and high-sodium fish sauce, alongside fresh vegetables and
meat. Between 1985 and 2010, the daily intake of the starchy
staple foods rice (from 458 to 373 g/capita/day) and tubers
(from 68.2 to 4.1 g/capita/day) reduced significantly
(Table 2). In contrast, the intakes of most other food groups
substantially increased. Specifically, meat intake increased
nearly eight-fold (from 11 to 84 g/person/day); fish intake
almost doubled (from 35 to 60 g/person/day); and milk and
egg intake increased more than 30-fold (from 0.8 to 29.5 g/
person/day — likely largely driven by increases in milk prod-
ucts judging by the changes seen in food supply above). While
the consumption of fruits increased substantially (from 2 to
61 g/person/day), the consumption of vegetables decreased
from 214 g in 1985 to 171 g in 1989 and slightly increased
after that. A 2015 STEPS survey found that Vietnamese adults
(aged 18-69) typically consumed fruits 4 days per week and
vegetables every day, with 57% reporting consumption of five
servings of fruits and vegetables per day (General Department
of Preventive Medicine 2016).

Oil and fat consumption increased significantly over
25 years, from 1.6 g in 1985 to 8 g in 2010, and sugar con-
sumption also increased, though respondents reported lower
consumption in 2009 (3.8 g/day) than 2000 (7.8 g/day)
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Fig. 2 Prices - % change 1996 a.  Absolute change

2015. Source: FAOstat website:
http://www.fao.org/faostat/en/#
data/PP -100
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(Fig. 5). In addition, 10% of the STEPS respondents reported
eating processed foods high in salt every day or often (General
Department of Preventive Medicine 2016). While primary
data on the consumption of processed foods associated with
NCDs, were not available previous studies in Vietnam have
seen expenditures on highly processed foods range from 11%
of food expenditure in poorer rural households, to 37% in
richer urban households (Reardon et al. 2014).

The total energy intake was unchanged from 1985 to 2010
(~1925 Kkcal, results not shown), but macronutrient constitu-
ents of diets have changed proportionally, reducing the pro-
portion of energy from carbohydrate (83 to 66%) and
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increasing the proportion of energy from protein (11 to
16%) and fat (6 to 18%) (Fig. 5). Similar patterns are shown
in Fig. 6 where energy intake from rice reduced substantially,
replaced by energy intake from animal source foods and other
food groups.

While these data do not capture nuances such as ultra-
processed food or micronutrient consumption, it is clear that
alongside continued consumption of nutrient-dense fruits,
vegetables, meat and beans, populations in Vietnam are also
increasing consumption of fats and sugars and salt, and in-
creasing non-traditional foods such as milk in various fresh
and sweetened forms.
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Fig. 3 Rural and Urban
Household Expenditure shares on
different Food Groups. Source:
Authors” Computation from:
GSO: Household living standards
survey 2014

Fig. 4 Richer and Poorer -
Household Expenditure shares on
different Food Groups. Source:
Authors’ Computation from:
GSO: Household living standards
survey 2014
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Table 2 Food consumption per capita per day (g/capita/day)

1985 1989 2000 2009
Cereal 458.0 452.0 397.0 3732
Roots 68.2 37.6 8.9 4.1
Vegetables 214.0 171.3 178.6 190.4
Fruits 22 4.1 62.4 60.9
Tofu/ beans/peas 24 9.6 194 19.5
Pulse/nuts 3.0 3.8 43 4.5
Meat 11.1 24.4 51.0 84
Fish 35.0 41.2 45.5 59.8
Egg and Milk 0.8 2.9 10.3 29.5
Oils and fats 1.6 3.0 6.8 8.0
Sweets 0.9 0.8 7.8 38

Source: NIN — General nutrition survey 2010

3.6 Changing nutrition outcomes

Vietnam is internationally noted for successfully reducing ma-
ternal and child undernutrition, particularly stunting, though
pockets of very high prevalence remain among marginalized
ethnic minority communities (Thang and Popkin 2003,
Baulch et al. 2010). Between 2000 and 2014, stunting among
children below 5 years declined from 36.5% to 24.9%, and
underweight among women of reproductive age reduce nearly
by half (from 28.5 to 15.1%) (Figure 7).

At the same time however overweight and its attendant
chronic diseases are emerging issues in Vietnam. Nationally,
the issue of overweight initially emerged in the late 1990s,
more than doubling between 1992 and 2002, though from a
low base (2% to 5.7%). This is seen in all sections of the
population but particularly among older (over 18), richer, fe-
male, white-collar, and urban sections of the population
(Cuong et al. 2006, Nguyen et al. 2007, Tuan T Nguyen and

Hoang 2018). Overweight is also increasingly seen in chil-
dren, with 5% of children under 5 overweight, and 4% of
adolescents obese (GNR 2018). Some studies have found up
to 37% of children obese in some schools in the major cities
(Dieu et al. 2009; Nguyen et al. 2013; Do et al. 2015).
Overweight and obesity has continued to increase in adults
also (from 3.5% to 15% since 2000) (Fig. 7). These changes
co-exist with persistent undernutrition, creating a double bur-
den in some contexts (Van Lierop et al. 2008), though
Vietnam sees low levels of co-existence of stunted children
and overweight mothers in the same households so far, with
these outcomes occurring in different populations (Barnett
2004).

Nutrition-related chronic diseases such as hypertension, di-
abetes and high cholesterol have also emerged as significant
issues, particularly among the urban rich (Khan and Khoi
2008). As in many other developing countries, non-
communicable diseases such as high blood pressure, elevated
blood cholesterol and diabetes are rising (Fig. 7) and these
figures are broadly mirrored in the STEPS survey findings
(General Department of Preventive Medicine 2016). In
2010, nutrition-related chronic diseases (including cardiovas-
cular diseases, cancers, and diabetes mellitus) accounted for
72% of total deaths in Vietnam, along with million 14 million
disability-adjusted life years (Tuan T Nguyen and Hoang
2018).

4 Discussion

Using available data from different sources, our study is
unique in examining food system drivers and different path-
ways of a nutrition transition through food supply, food prices,
household food expenditures, diets, and nutrition outcomes in
Vietnam. Through the analysis and synthesis presented above,

Fig.5 Changes in composition of 1985
dietary energy sources. Source:
NIN — General nutrition survey

2010 m Percentage of energy from fat
m Percentage of energy from carbohydrate
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m Percentage of energy from protein
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Fig.6 Changes in composition of a. 1990
dietary energy sources, by food
groups. Source: NIN — General

nutrition survey 2010
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we are able to identify some potential food system drivers and
food system changes towards a nutrition transition in
Vietnam. Our findings show that while Vietnam is at the start
of its nutrition transition, nutrition change is happening rapid-
ly, and these food system drivers of the nutrition transition
should be acknowledged and addressed in policy.

In terms of changes in healthful foods (those rich in
micronutrients and fibre), the supply of vegetables and to a
lesser extent fruits is plentiful, at least at a national level. This
is in contrast to similar studies in other contexts, where supply
of'these is low (Harris et al. 2019), moderating the opportunity
for healthy diets. While expenditure on vegetables in Vietnam
remains consistent and small, vegetable consumption has
dropped: combined fruit and vegetable supply is over 500 g/
person/day, but reported intake is around half of that. Meat
and milk are double-edged swords for nutrition in Vietnam

Fish Oils and fats

Meat/ Egg Sweets
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\
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(Raneri et al. 2019): while they contain important
micronutrients and are useful in the diet in small amounts
and particularly for undernourished populations, too much
red meat is associated with the diseases of the nutrition tran-
sition, and much of the milk sold in Vietnam is processed into
sweetened products and beverages contributing to obesity and
diabetes.

In terms of foods associated with the negative sides of the
nutrition transition, the availability of sweets and sweetened
beverages has risen in recent years, with oils and fats rising
less, and consumption of sugars and fats has increased. The
consumption of ultra-processed foods in particular is increas-
ing rapidly in Asia, driven largely by trans-national food and
beverage corporations, with carbonated sugar-sweetened
drinks leading sales (Baker and Friel 2014; Baker and Friel
2016). We do not have data specifically on ultra-processed
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Fig. 7 Trends in selected nutrition and NCD outcomes. Source: NIN — The statistics on child malnutrition over the years 19992015, National nutrition
surveillance and nutrition profile. Data for NCDs comes from Tuan T Nguyen and Hoang (2018)

foods, and these should be tracked as a priority in future diet
and food systems research. Expenditure share on food eaten
away from home, in many contexts a marker for less healthful
diets, increased over time in all groups, though expenditure
shares are larger in urban and richer populations.

While these changes are typical of a nutrition transition,
Vietnam is also somewhat of an outlier in some respects:
While undeniably obesity and NCDs are rising along with
significant penetration of convenience stores and of highly
processed foods and sugar-sweetened beverages (particularly
in urban areas but also in rural parts), wet markets and daily
fresh food purchases continue to dominate food purchasing
behaviour. In addition, food eaten away from home means a
different thing in a country renowned for its diverse and
healthy street food and roadside restaurant culture which is
in general cheap, convenient, varied and nutritious: Vietnam
is an outlier in terms of both the amount and the quality of
food eaten away from home in analyses, with much vegetable,
meat and grain consumption ‘hidden’ in the category of ‘food
eaten away from home’ in many surveys (Reardon et al.
2014).

In terms of convenience foods and foods eaten away from
home, Vietnam shows a different trend to other countries in
the region, with a lower transnational food service sector (in-
ternational ‘fast foods’) than other regional countries, though
the share of US companies is still growing here (Hanoi’s first
McDonalds opened in late 2017) while it has levelled in other
countries in the region (Baker and Friel 2016). In this sense,
Vietnam might be following in the footsteps of South Korea,
where lower rates of obesity and NCDs than would be expect-
ed for its economic position have been attributed to mainte-
nance of nutritious traditional diets alongside some of the
more detrimental changes to food acquisition and consump-
tion (Lee et al. 2002).

@ Springer

These changes in Vietnam’s diets and nutrition are not
unanticipated, with national nutrition policy recognising the
nutrition transition as an emerging issue. New health policy
has explicit targets for obesity reduction and activities focused
on raising awareness of healthy diets and adequate food label-
ling to improve consumer choices (Policy 20-NQ/TW).
Strategies go beyond the health sector, including healthy
school meals and boosting agricultural production (Policy
6/CT-TTg).

This work on the food system drivers of the nutrition tran-
sition points to the need to further adapt policy in other sectors
beyond health, however. Rice remains important, and keeping
rice available and rice prices reasonable allows the poorest to
more easily diversify out of the staple and into more nutritious
foods (Gibson and Kim 2013). Cassava is also an important
food security crop particularly in highland areas where ethnic
minorities with poorer nutrition live, with similar implications.
Beyond staple foods however, making nutrient-rich foods
more accessible and nutrient-poor or ultra-processed foods
less accessible is important if additional income is to contrib-
ute to a healthy diet (Bairagi et al. 2020).

It has been suggested that both agricultural production pol-
icies and food price policies are important in limiting avail-
ability and accessibility of foods such as refined oils (Popkin
et al. 2001), and the extent to which these policies are
constrained by macroeconomic and trade policies to which
Vietnam is a signatory should be investigated (Thow et al.
2015). The active promotion of traditional diets in countries
where these are generally healthy, such as Vietnam, through
mass media or schools has been seen to hold down the worst
of the transition in countries such as Thailand, Singapore and
South Korea (Popkin et al. 2001), and the limiting of aggres-
sive marketing of ultra-processed food might contribute to
limiting dietary change (Pham et al. 2016). Ensuring that
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families, teachers and health professionals are adequately
armed with knowledge is important (Pham et al. 2016), but
the analyses above show that food system drivers of the nu-
trition transition require the modulation of supply and access
as much as demand.

The key drivers of food system change expected to produce
the nutrition transition are in place in Vietnam: Economic
growth, urbanisation, changing food production and trade,
changing food sources, and changing preferences and food
cultures are driving change in different parts of the food sys-
tem. The food system determinants of changing diet and nu-
trition outcomes therefore need to be acknowledged, under-
stood and addressed throughout multiple sectors of policy in
Vietnam before the nutrition transition becomes entrenched.
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