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Food system (FS) and food safety remain important issues in Vietnam. In
Received: 15/8/2021 which, producing and market accesing safe vegetables plays an important
role. The production of safe vegetables has not been developed currently,,
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although the economic efficiency analysis shows that safe vegetable

production uses less material input and commands higher prices, resulting

in increased income for farmers. However, the production of safe vegetables
requires more labor. The quality of safe vegetables is much better than
that of conventional vegetables, but it needs to follow many criteria and
Keywords: standards. The network of safe vegetables in Thai Nguyen has not been

developed (accounting for about 10% of total output), mainly safe vegetable
Safe vegetables, food

consumption at supermarkets and some points of sale of safe vegetables,
safety, sustainable food

safe vegetable consumption is difficult. Point-of-sale are not convenient for

systems, Thai Nguyen buyers, and consumer satisfication remains low. More powerful and oriented

Province. policies and sets, especially in the planning of safe vegetable production
and trading areas, communication on safe vegetable products, including

traceability, and state support for products is required.
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Théng tin bai viét Tém tit

Hé thong thuc phdm (FS) va an toan thyc pham vén 1a nhiing van d& quan
. o trong ¢ Viét Nam. Trong d0, san xudt va tiép can thi trudng rau an toan don

Ngay nhdn bai: 15/8/2021 " & i ) & ‘ , P o & &
vai tro quan trong. Vi¢c san xuat rau an toan hién nay chua dugc phat trién,

Ngay duyét dang: mic du phan tich hiéu qua kinh té cho thay san xuét rau an toan sir dung it
1/12/2021 nguyén lidu dau vao hon va gia ban cao hon, gitp ting thu nhap cho nguoi
néng dan. Tuy nhién, viéc san xuit rau an toan doi hoi nhiéu lao dong hon.
Chat luong rau an toan t6t hon nhidu so voi rau thong thuong nhung can
tuan theo nhiéu tiéu chi, tiéu chuan. Mang luéi rau an toan & Thai Nguyén
Tur khéa:

chua phat trién (chiém khoang 10% tong san lugng), chi yéu tiéu thu rau
Raw an toan, an toan an toan tai cac siéu thi va mot sé diém ban rau an toan, viéc tiéu thu rau an
thire pham, hé thong thire toan gap nhicu khé khan. Diém ban hang khong thuén tién cho ngudi mua
pham bén vimg, Tinh Thi va mutc d6 hai long ctia nguoi tiéu dung van ¢ murc thap. Can c6 nhiéu chinh

Nguyén. sach va dinh huéng manh mé& hon, dac bi¢t 1a trong quy hoach vung san xuat
va kinh doanh rau an toan, truyén thong vé san pham rau an toan, bao gom
ca truy xuat nguon goc va hd trg ctia nha nude ddi voi san pham 1a can thiét.

Introduction a way that the economic, social and environmental base

to generate food security and the nutrition of future
generations is not compromised. This means that it is
profitable (i.e., economic sustainability), has benefits
for society (i.e., social sustainability), and has a positive
or neutral impact on the natural environment (i.e.,
environmental sustainability). Within this framework,
this study tries to investigate the way of improving

Food system (FS) and food safety remain important
arcas of concern in Vietnam. The production and
access to markets of safe vegetables offers considerable
potential in mitigating these issues. According to the
FAO (2018) “Food systems (FS) encompass the entire
range of actors and their interlinked value-adding
activities involved in the production, aggregation,

processing, distribution, consumption and disposal of
food products that originate from agriculture, forestry
or fisheries, and parts of the broader economic, societal
and natural environments in which they are embedded.”

A sustainable food system (SFS) is a food system
that delivers food security and nutrition for all in such

safe vegetable production in the holistic context.

Vegetables play an important role in the food
of every Vietnamese family. They are an important
source of nutrients for the body such as vitamins,
fiber, mineral salts, and organic acids. The average
consumption demand for vegetables and fruits
per household in Vietnam is about 71 kg, of
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which vegetables account for a quarter of the total
consumption of vegetables and fruits of the household.
However, in recent years, the poisoning phenomenon
caused by eating vegetables has been increasing. The
main reason is due to excessive residues of plant
protection chemicals on vegetable products and the
habits of use to much chemical input on vegetables
(VFA, 2017)

In order to meet or exceed the curren safety
standards for food in the world, standards for safe
vegetable (SV) production such as JGAP, Global GAP
are issued. The Vietnamese government of Vietnam
has also issued the VietGAP standards that define the
criteria for safe agricultural production, including
regulations on safe vegetable production.

VietGAP standards have been applied by many
localities to build safe vegetable production areas,
including the province of Thai Nguyen. However, the
production and consumption of vegetables is affected
by various factors. That directly affects the safety
of products and the sales process of manufacturers.
According to the Center of Consumer Research, in
2016 there were 74% of safe vegetables produced
under the safe process to be sold in free markets
and small markets, only 26% sold in shops and
supermarkets. Thai Nguyen, there are still many
difficulties in agricultural production, especially for
SV production. This study presents the current state
of safe vegetable production and consumption in
the locality, trying to find solutions to promote SV
production to meet the needs of consumers.

Methodology
Research site and sampling techniques

- Research site: The study was conducted in
Dai Tu District and Phu Binh District, Thai Nguyen
Province.

- Sampling techniques:

120 households producing vegetables in the 2
districts were selected for interviews. Of these, 60

households produce safe vegetables and 60 households
produce standard vegetables. 60 consumers were also
selected according to the stratified random method to
analyze their needs and expectations of the vegetable
supply chain. In order to complete the value chain
of vegetables, the role of traders is also significant.
Therefore, in-depth interviews with 30 trading
households about the distribution and consumption
of vegetables in the study area was conducted.

Collecting and analyzing data

The
tools

study used a number of evaluation

including in-depth interviews, participant
observation, and questionnaires in field investigations

and information collection.

Survey implementation was conducted using
previously prepared survey questionnaires. The data
collected during the survey are synthesized, processed,
and calculated using Microsoft Excel. The quantitative
data were analyzed by using descriptive statistics and
Qualitative data were anylyzed with the support of

MaxqdalO.
Results and discussion

Safe vegetable production situation in Thai
Nguyen

Before 2015, Thai Nguyen had no households
producing SV. Since then, state intervention compiled
with consumer pressure has resulted in the acreage of
SV increasing annualy. In 2017, Thai Nguyen started
to develop an area of SV with an area of 11.3 ha.
This was the first year of SV production but the yield
of SV is higher than that of vegetables producing
SV is 4.3 tons / ha. In 2019, the planting of SV in
Thai Nguyen doubled compared when compared to
2017. In addition, productivity also tends to increase.
However, the percentage of SV area compared with
the total area of vegetable cultivation in the locality
still accounts for a low percentage.

Table 1: Area grow vegetable and safe vegetable in Thai Nguyen from 2017 to 2019 Unit: ha

Annual Grow
Year

2017 2018 2019 Rate (%)
Vegetable 13.679 13.658 14.037 2,61
Safe vegetable 11.3 10 27 138,93
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Current situation of vegetable production in
researched areas in 2019

The producer is the first and arguably most
important actor in the value chain of the vegetable
sector. Producers product vegetables to supply to
the market and to consumers. They are the ones that
determine the quality of the product and it is clear that
their benefits are tied to the quality and type of the
product. Products with guaranteed quality and safety
will be easily accepted by consumers. Therefore, we
study the current situation of vegetable producers
and their needs to determine the ability to expand
production scale to meet the needs of consumers.

Households characteristics:

Thai located in the Northern Mountain Region
(MNR) with many difficult socio-economic natural
conditions. This directly affects the life of the people
in general and for the people growing vegetables in
particular.

Vegetab
le Area,
763

Fig 1. Land areas of household in research areas
in 2019

(Source: Field survey, 2019)

The results from survey show that the households
growing vegetables in Thai Nguyen mainly belong
to the medium group, accounting for about 72%, the
remaining 19.5% of the households are in the rich,
and 8.5% in the poor. The average area of agricultural
production land is 1,456 m’ In which, the area
for growing vegetables accounts for nearly 50%.
Average income in 2019 of average households reach
60,000,000 VND / year. Most households have the
main source of income from agricultural, accounting
for about 72% of the total income. Income from
vegetable accounts for 64% of total income and 89%
of income from agriculture. The study shows that

income from vegetables is an important source of
livelihood for the households in the study area.

Safe vegetable production and consumption

Types of vegetables produced in the areas are very
diverse and seasonal, including: cabbage, tomato,
corn, peas, cauliffower are the main vegetables grown
in winter-spring season, summer-autumn season
includes water spinach, spinach, amaranth, etc.

The average production value per 1 ha of
vegetables differs between vegetables per unit area
and between the same vegetables but according to
different production cultivations. Added value of
tomatoes reached 116,892,000 VND/ha, slightly
higher than Cruciferous vegetables (110,262,000
VND/ha), and cabbage (92,996,000 VND/ha).
Therefore, the factor of regional (indigenous)
products can also be one of the criteria to consider
of vegetable producers when deciding on the model
of the product they will cultivate in accordance with
household capabilities and efficiency of the model.

Traders have to import vegetables from collectors
because they can provide a more stable source of
vegetables than importing vegetables directly from
producers or other sources. Even types of vegetables
supplied by collectors are also more plentiful than
other sources, but the cost of importing vegetables
is also higher than directly imported from producers.
This is also the reason why the profits of trader
decrease and vegetable costs also increase.

Comparing the economic efficiency of Safe
vegetables (SV) and Normal vegetables (NV)

Comparing the economic efficiency of SV
production with NV, the total cost of SV production
is lower. The reason is that SV production uses less
fertilizer and pesticides. However, there are more
labor in SV growing. The production cost of SV for
cabbage is 42,000,000 VND/ha and for Cruciferous
vegetables is 42.500.000 VND/ha; The production
costs of SV and SV for vegetables of all types are
respectively 36.040.000 VND/ha, 38.040 000 VND/
ha. Tomato is 43.500.000 VND/ha and 45.200.000
VND/ha. Thus, the cost difference between planting
SV and NV is quite high
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Table 2. Production efficiency of some vegetables in Thai Nguyen

Criterial Types of Vegetables
No. Cabbage Sfrel;ff:é;)ellss Tomato
Y NV Y NV Y NV

1.GO Area (ha) 1 1 1 1 1 1
Productivity (kg/ha) 14.506| 14.307 16.732|  16.215| 14.465 13.752
Quantity (kg) 14.506|  14.307 16.732 16.215| 14.465 13.752
Price (thous. VND) 7.000 6.500 7.500 6.800| 10.000 8.500
Total revenue (Mil. VND) 101542  92.996| 125.490| 110262 144.650]  116.892

2.1C Varieties 4800  4.800 3.540 3.540 6.500 6.500

3. CL (Mil. VND)

4.TC 10.800  12.500 10.000  13.000  14.000 16.500
Fertilizer (Mil. VND) 3.400 4200 2.000 3.500  3.000 4700
Pesticides (Mil. VND) 21.000  19.500 18.500 16.500  18.000 16.000
Labor (Mil. VND) 2.000 1.500 2.000 1.500  2.000 1.500
Others (Mil. VND) ‘ 42.000| 42500 36.040| 38.040| 43.500 45.200
Total cost (Mil. VND)
|5. Pr (Mil. VND) | 59.540| 50496| 87950 72222 101150 71.692

The study shows that, although the production
of SV is not significantly higher than NV, the selling
price of SV is higher due to its higher quality, so the
production efficiency of SV is much higher than that
of NV.

Cost of vegetable production

The production cost of SV is lower than that
of SV production, the cultivation process and
technique have a clear difference between the
two production cultivations. For NV production,
technical requirements are not high or difficult, for
production SV equire stricter requirements from the
cultivation and use of plant protection. It is necessary
to be precise about the amount of fertilizer used for
each stage as well as the dosage of the pesticide,
especially the quarantine period. Among the costs for
vegetable production, most of the costs are the costs
of fertilizers and labor. Other costs include costs for
purchasing production equipment such as covering
materials, pumping water for irrigation, etc.

Vegetable consumption

The study also shows that most of the vegetables
are sold by producers to collectors with a consumption
rate of up to 61%. After that, vegetables are
consumed directly in markets near the city (29.7%).
A portion of vegetables are sold to supermarkets and
vegetable shops in Thai Nguyen city and the canteen
of schools in the area accounts for about 10%. The
remaining vegetables are sold at farm gate to retail
and some other forms. This shows that vegetables
are consumed directly from the producers to the
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(Source: Field survey, 2019)

consumers, vegetable shops is very low, but have
to go through intermediaries before going to the
vegetable shops and then sold to consumers. This
leads to higher costs of vegetable price and lower
profits for producers. Therefore, this will be an issue
to consider when expanding the market for vegetable
production, especially safe vegetables need to be
paid more attention so that producers can distribute
directly to consumers, vegetable shops. In the case of
selling to traders, there is a need for supporting labels,
preserve products, and ensure price stability, ensure
product quality for consumers, this is also an option
that is being encouraged.
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Fig 2. Vegetables distribution to different
channels of SV
(Source: Field survey, 2019)

The current situation of distribution and

consumption of vegetables by traders

Traders are mainly from the rich, and medium
households and there are no poor households. This
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is also the difference between groups of households
producing for SV and sale and groups of households
only producing vegetables in the study area. While
most of the producing households are in the middle
group, the group of households producing and sale
has better economic conditions. Among traders, the
proportion of better-off households accounts for
63.6%, the medium households is 30%, the rest are
rich households. Most of trader households have
experience in vegetable business for more than 5 years,
accounting for 50.5%, households have had time to
do businessfrom 3-5 years experience, accounting
for 30.6%, they have stable stalls in the markets.
Other groups of houscholds with lesser experience
of saling often do not have stable locations and they
sell at different points / markets, some of them open
small shops in their homes. Income sources of traders
households are also very diversified, from many
different sources such as service activities, wages,
agriculture... but the main source of income is from
business services

Types of vegetables in trader households

Types of vegetables produced and traded by
households are diverse, and often change according
to seasons. They divided into 4 product groups,
including leafy vegetables such as water spinach,
spinach, cabbage..., group of tubes such as potatoes,
carrots, radishes..., group of fruits such as tomatoes,
cucumbers, and finally spicy vegetables like onions,
dill, and chili.... In which the most profitable group is
spicy vegetables (100% Traders believe that the profit
per unit volume of spicy vegetables is the highest).
But the biggest consumption is still leaf vegetables
which accounts for 45-50% of the total, then cube
vegetables fluctuate about 20-27%, the rest about 2
-3% are spicy vegetables.

According traders, the current SV output is still
low and not diversity in types of vegetables. In the
study area, only a few types of SV are high-value
vegetables such as cucumber, beans, and tomatoes.
And vegetables with lower economic value are
limited and almost nonexistent. Besides, the supply
of SV is also limited and unstable.

Table 3. Percentage of consumption
of each type of vegetables

Unit: %
Leafy Root vege- | Tomato | Spice veg-
vegetables tables and other | etables
45-50 20-23 25-27 2-3

(Source: field survey, 2019)

Supply of vegetables

Traders in the study area import vegetables from
many different sources such as collectors, directly
from producers, self-growing, and a number of other
sources, but mainly through collectors. This accounts
for 61.2% of total vegetables consumed by traders.
This is followed by buying directly from producers
(27%). In addition, some households have their
own source of home-produced vegetables, but the
proportion is not significant.

Traders have to import vegetables from collectors
because they can provide a more stable source
of vegetables than importing them directly from
producers or other sources. Even types of vegetables
supplied by collectors are also more plentiful than
other sources, but the cost of importing vegetables
is also higher than directly imported from producers.
This causes the cost of vegetables to increase, which
is the reason why the profits of traders have decreased.

Self- Others,

producer _ 0-08
,004

Fig. 3. Sources of vegetables
(Source: Field survey, 2019)

Safe vegetables consumption by traders

Research shows that the percentage of households
running safe vegetable business is only 29.2%. The
main source of safe vegetables is from local producers
accounting for 63.5% and purchased from the market
29.3%, the rest 7.2% from self-producing. Especially,
there is no safe vegetable that imports from collectors.
The reason is that they do not really believe in the
quality provided by collectors, they trust the origin
and quality of locally produced SV. This is also one
of the factors that need to be considered in order to
develop SV production and business in Thai Nguyen.

Customers who buy safe vegetables include
three main groups: high income (37.4%); middle
income (29.4%) and people running small businesses
(23.5%) and the rest 9.7% with lower incomes (poor
households). Ratio of SV buyers between these
This group of households does not differ much.
The main reason is that psychology of these groups
of households is very concerned about health and
food hygiene and safety. Poor households are less
interested in and using SV because the price of SV
is often higher.
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Fig 4. Groups of customers

(Source: Field survey, 2019)
Demand and consumers for SV

The daily amount of vegetables consumed by
Thai Nguyen households is about 1.1 kg/ household/
day on average. And the average expenditure for
vegetables buying by households is about 315,000
VND/ household/month. For consumers, vegetables
are indispensable dishes for each family in their daily
meals. It also shows that the demand for and the
vegetable market is huge and stable.

Consumers often choose to buy vegetables at
the markets, this rate accounts for 52.9%. Then in
vegetable stores, accounting for 27.7%, only 7%
of consumers choose to buy vegetables at a safe
vegetable store because of 3 reasons: (1) the price of
vegetables is often higher; (2) the place to buy safe
vegetables is not convenient; ans (3) it is difficult
for consumers to control the origin and evaluate
the quality. So people choose to buy vegetables in
familiar shop with 12.4%.

Demand for SV

Currently the number of people buying vegetables
at SV stores and in supermarkets is very low. And
when asked why they did not buy safe vegetables, up
to 47% of consumers said they did not have sufficient
information about safe vegetables and 31.67% did not
believe in the quality and origin of safe vegetables.
Only 10% of consumers do not buy SV because the
price is higher.

Fig. 5. Reasons not to buy SV
(Source: field survey, 2019)
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When asked again about the demand for SV,
100% of the households have the need of SV and they
all want to have access to SV products.

Ability to recognize/distinguish SV from NV

Most consumers said that they could not
distinguish SV from safe vegetables (80%), and they
thought that SV and unsafe vegetables were the same
without any difference. About 20% of the rest of
the people differentiate SV based on their belief in
sellers and shops. This shows that the knowledge of
safe vegetables of consumers is very limited and it is
necessary to equip consumers with knowledge about
safe vegetables to ensure their health and increase the
output of SV consumption, and expand production
scale. Vegetable buyers are also very limited in
knowledge of SV-related. Up to 79% of consumers do
not know information related to safe vegetables. Even
people who regularly buy vegetables at supermarkets
do not know the source of the vegetables they bought.
The information they know is also very limited, of
which 9% know the manufacturer’s name, 12% know
the production location and other information do not
know.

Access to information about SV

The research results on the information channels
that consumers can access to know about safe
vegetables show that: 25% through TV channels;
Internet 57%; and friends 15% and 3% are from other
sources. The information consumers receive from
these channels is also very general and nonspecific,
so it is difficult for them to distinguish safe vegetables
from safe vegetables.

Fig 6. Information channels on SV
(Source: Field survey, 2019)

The development of SV in Thai Nguyen

The efficiency of SV production in Thai Nguyen
is expected to develop effectively in sustainable ways.

- In terms of economic efficiency: The value
brought by the vegetable industry is increasing,
contributing more to the province’s SV production and
trading. Income of SV production and consumption
agencies increases due to high economic efficiency
of production and business management, vegetable
export contributes to foreign currency income for the
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province, develops SV production and consumption.
contribute to shifting the economic structure of
vegetable production in the province from self-
sufficiency to the direction of market orientation.

- In terms of social efficiency: SV will contribute
to the development of social infrastructure
(transportation system, communication, markets,
supermarkets, trade centers, etc.), create more jobs,
improve income of SV production and business
establishments, contribute to poverty reduction,
reduce negative in rural areas. Increasing production
of safe vegetables, high-grade vegetables and
processed vegetables will contribute to improving
the quality of SV products, diversifying SV products,
serving the daily needs of people, contributing to
increasing the health of citizen. To receive new and
advanced science and technology in the world due
to investment cooperation with foreign countries,
contributing to limit backwardness.

- Environmental efficiency: Promote SV and
vegetable production according to GAP standards,

develop sustainable agriculture, contribute to
protecting the environment, reduce environmental
pollution, create ecological balance, ensure

sustainable development, limit toxicity to producers,
and reduce food poisoning.

Conclusion

The current situation of SV production and
consumption in Thai Nguyen remains scattered and
on a small scale; infrastructure for safe vegetables is
limited; and the industrial technical level is still weak.
Production of safe vegetables is still underdeveloped.
The SV consumption in the value chain is not yet
developed, mainly SV consumption in the form
of spontaneous supply. In which, the state plays an
important role in assisting and encouraging the SV
sector to develop through undertakings and policies.
Policies and guidelines of the State management
agencies of Thai Nguyen and development of SV
production and consumption are not consistent and
not really strong. Planning for SV production areas
has not been done well.

Recommendation:

To organize the planning of SV production such
as planning the concentrated SV growing areas
according to the district area to form commodity
vegetable production zones. The planning work
should be implemented quickly with specific plans to
plan production areas, on the principle of synchronous
concentration, with adequate infrastructure for the
development of SV production.

To prioritize investment in the construction

of infrastructure for SV production regions, and
increase investment in infrastructure in service of
specialized concentrated SV production regions. To
step up technical assistance in the development of
SV production and consumption in the context of
integration, this is a very important content in the
development strategy of the SV sector. Strengthen
agricultural extension.

Continue to build and complete a close
relationship between the production and consumption
of safe vegetables in order to create the synergy of
vegetables of the SV industry through developing
the value chain. To develop SV production and
consumption through the implementation of decisive
macroeconomic management policies such as
investment policies, science and technology, finance
- credit, and agricultural extension; strengthen
inspection and control of safe vegetables market,
check quality of SV products... The state plays a key
role in investing in building infrastructure for the SV
industry, scientific research and development of new
technology, and SV market information.
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