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ABSTRACT
Documenting urban food supply systems is essential for understanding their functioning, impacts, and future

evolution. While this task is a critical step in implementing urban food policies, it faces significant challenges—
particularly in low‑ and middle‑income countries. Through a case study of Hanoi, Vietnam, we use diverse empiri‑
cal data sources to tackle the issue. We quantify the urban food supply system of Hanoi for one key product: fresh
vegetables. By combining multiple investigative methods, we employ social network analysis to map the interme‑
diary networks connecting production and consumption. Volume of food flows moving through different supply
channels and the spatial expansion of the entire system have been determined. Our findings reveal that Hanoi
currently sources vegetables from a vast area, encompassing all of northern Vietnam and parts of China. While
local production (within Hanoi) still accounts for 46% of the supply, most locally grown vegetables pass through
intermediaries—such as wholesalers, retailers, and street vendors. These intermediaries play a crucial role by
bringing fresh produce closer to consumers, thereby enhancing the overall efficiency of the supply chain. The re‑
sults align with predictions from previous research, indicating that food supply systems in Southern cities are in‑
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creasingly following trends observed in Northern cities as urbanization progresses. We recommends that future
food policies should explicitly address the role of middlemen, particularly street vendors. The roles and contribu‑
tions of these informal operators to the urban food systems of the Global South should be formally recognized.
Keywords: Urban Food Supply; Food Flows; Intermediaries; Informal Economy; Food‑Sheds

1. Introduction

During the last two decades, urban food has gar‑
nered much attention from society and has become a
central theme in food research. Cities in developed re‑
gions such as North America or Europe are increasingly
adopting new urban food policies, aimed at fostering
more sustainable food systems [1]. In the Global South,
while ensuring food security remains a priority, there is
also a growing emphasis on transitioning toward amore
resilient and sustainable food system [2]. Recently many
South countries have begun initiatives to transform the
food system into greener and more sustainable mod‑
els [3–5]. Urban food lies at the heart of food system trans‑
formation, driven by its economic and demographic in‑
fluence. However, despite the momentum, the issue of
urban food supply has received surprisingly little inves‑
tigation, particularly in cities of the Global South.

Understanding how food is supplied to cities is cru‑
cial for ensuring food security. Cities must secure their
food supply because they typically lack significant local
food production capacity. Since food often originates
from distant sources, any disruption in supply chains
can profoundly impact the lives of millions people [6].
Cities in the Global South are particularly vulnerable to
this risk. Due to rapid urbanization, access to food in
many Southern cities has become a challenge for low‑
income populations [7], especially as they lose access to
local food sources due to peri‑urbanization. According
to a United Nations report, Africa, Asia, and South Amer‑
ica are experiencing rapid urbanization, with 67% of
the world’s population projected to live in urban areas
by 2050 [8]. This urban growth means that cities in the
Global Southmust identify new sources of supply to com‑
pensate for limited local production and develop logis‑
tics infrastructure to ensure safe and efficient food dis‑
tribution.

Over the past few decades, rapid urbanization has

dramatically transformed food supply chains in South‑
ern cities. Reardon et colleagues report that the vol‑
ume of food moving through urban supply chains in
Africa has increased by 600–800% over the last three
decades [9], while Southeast Asia has seen a tenfold rise
during the same period [10]. The development of super‑
markets has been particularly notable [11,12], driven by
the demands of an emerging middle‑income class and
the quest for food safety that traditional wet markets
struggle to provide. Urban sprawl has also reduced the
surface area available for urban agriculture. Heightened
awareness of food security risks during crises, such as
the COVID‑19 pandemic, has led some countries to pro‑
mote short supply chains and urban agro‑ecological agri‑
culture to enhance resilience of production system and
supply chain [13–16]. The digitalization of economy starts
to be diffused in food supply system, especially in mod‑
ern distribution circuits like supermarkets. However,
demographic factors remain central to the transforma‑
tion of urban food systems in the Global South.

Southern cities now rely on larger catchment ar‑
eas for food [9,17] and their supply chains depend heav‑
ily on intermediaries who play a critical role in ensuring
efficiency. The contributions of intermediaries—such
as collectors, transporters, cold storage providers, and
wholesalers—are particularly significant, reflecting the
division of laborwithin the food chain. Paradoxically, de‑
spite their importance, these actors remain largely invis‑
ible to the public and are often referred to as the “hidden”
operators of the supply chain [10]. Several factors explain
this invisibility.

First, the scarcity of suitable data largely results
from private stakeholders’ reluctance to disclose busi‑
ness information, a challenge that affects both the Global
North and South, though the latter faces more severe
information gaps. Second, investigating intermediaries
in the food chain requires the ability to access them,
but their spatial distribution can be extensive. A large
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food supply area makes it difficult to track food origins
and identify the operators responsible for handling the
food [18]. While food traceability is mandatory in some
countries, it rarely provides insights into the geography
of supply—even in developed countries. Finally, a dis‑
tinct challenge in Southern countries is the dominance of
informal economies among food operators [19,20]. These
actors are absent from official reports and statistics, sig‑
nificantly increasing the cost and complexity of data col‑
lection and validation, and making comprehensive anal‑
ysis particularly difficult. Despite their contributions
to the local economy—including tourism and cultural
attractiveness—their role has often been overlooked or
minimized [20]. Yet, they are key actors in the food sup‑
ply systemsof theGlobal South, and their transformation
over the past decades has been described as a “quiet rev‑
olution” by some authors [12].

This situation explains why assessments of food
systems in the Global South are often qualitative up
to date. Few studies present empirical data due to
data unavailability. Barrett et al. colleagues highlight
that “The large‑scale, nationally representative house‑
hold datasets—such as those from the World Bank’s Liv‑
ing Standards Measurement Study (LSMS) or the Demo‑
graphic and Health Surveys (DHS)—which have become
workhorses in empirical development economics research,
are ill‑suited to explore the transformation of agri‑food
value chains [12].” Access to data is essential for informed
decision‑making. Relying solely on qualitative data risks
leading to incorrect decisions or inappropriate policy
recommendations. For example, policies aimed at trans‑
forming urban food systems might focus excessively
on farmers or consumers while overlooking intermedi‑
aries, who play a “hidden” yet pivotal role in the value
chain [12,21]. In reality, it is very these intermediaries
who hold the key to the entire system.

This paper addresses the issue of lacking quantita‑
tive data through an empirical study. It sheds light on
the organization of urban supply chains in aGlobal South
agglomeration by estimating the size of different cate‑
gories of food suppliers and the volume of food flows
transiting between them. We focus on the case of Hanoi,
Vietnam—a city with 5 million urban residents (9 mil‑
lion in the total metropolitan area)—and examine the

vegetable supply chain. Our objective is to quantitatively
explore Hanoi’s vegetable supply by answering the fol‑
lowing questions: Who are the main midstream stake‑
holders in the city’s vegetable supply? How many are
there? What volumes do they handle daily? We pro‑
vide an inventory of all categories of stakeholders in
the vegetable supply chain, including cooperatives, col‑
lectors, wholesalers, retailers, street vendors, and su‑
permarkets. Beyond presenting empirical values, the
study also introduces an innovative method for quanti‑
tatively assessing the geography of food supply, offering
evidence‑based characteristics of the urban food supply
system in a Southern agglomeration.

Hanoi is chosen as a case study because it exempli‑
fies the urban dynamics and challenges facing food sup‑
ply systems in Asia. As mentioned earlier, Asia has ex‑
perienced unprecedented urban expansion since 2000,
with the cumulated change in its city populations sur‑
passing the total change of Western Europe and North
America combined. Hanoi’s population has tripled, from
2.7 million in 2000 to 8.7 million in 2024 [22]. Along‑
side urban sprawl, the city’s food supply faces challenges
in both quantity and quality. The need for food often
leads to the neglect of food quality, generating issues—
particularly food safety concerns [23]. Food distribution
in Hanoi relies heavily on wet markets and informal
street vendors [24]. The lack of infrastructure, coupled
with spatial constraints, poses another significant chal‑
lenge: supplying large quantities while minimizing spa‑
tial occupation. The solution has been to increase the
pace of supply, particularly at night, when there are
fewer issues with public space utilization. Night work
also reduces exposure to authority control, which is a
concern for workers in the informal economy. These
characteristics make Hanoi an illustrative case for many
other cities in the Global South.

By examining the “hidden middle” of the supply
chain, this study aims to contribute to the debate on food
system transformation in the Global South. It raises the
question: Which urban food policies should these coun‑
tries and cities adopt to become more resilient and sus‑
tainable in the future? The paper is organized as fol‑
lows. After the introduction, the second section presents
the theoretical framework and data collection methods.
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Findings are presented in the third section, followed by
an in‑depth discussion in the fourth section. The conclu‑
sion summarizes the essential points of the study.

2. Methods and Materials

2.1. Theoretical Framework

The term urban food supply system refers to a net‑
work of food supply chains that connect farms to urban
consumers. In the literature, this concept is also known
as the agri‑food value chain (AVC) [12] or food value chain,
though these chains specifically focus on consumers in
urban areas. The terms value chain and supply chain can
be used interchangeably in academic discourse. Their
analysis originates from commodity chain analysis [25],
which consists of identifying stakeholders within the
supply chain, then mapping their connections to con‑
struct a diagram of stakeholders.

Historically, commodity chain analysis derives
from the labor theory of value, which posits that each
commodity is produced by adding labor value to trans‑
form its precedent status. The commodity chain repre‑
sents a continuous process, in which a product accumu‑
lates value at various stages before reaching the end con‑
sumer. Immanuel Wallerstein was the first to use this
term in his book Historical Capitalism [26]. He argued
for replacing the simplistic market model—where pro‑
ducers and consumers interact directly—with a system
where most transactions involve intermediaries along
an extended commodity chain. Hopkins and Waller‑
stein later developed an analytical method [27], which is
renewed by Gereffi and Korzeniewicz [28] and adopted
by a generation of economists [29]. This method be‑
gins by identifying the nodes of the chain, starting from
the finished product and moving backward. A similar
approach, known as filière analysis, was developed by
French economists post‑1945 [25], though it remains less
recognized due to its primarily French‑language docu‑
mentation. Both schools agree that the supply of a prod‑
uct can be decomposed into segments and nodes, with
each node representing a distinct category of economic
agents.

Social network analysis [30,31] was originally devel‑
oped to study social relationships between individuals

or groups. Initially rooted in sociology [32], its use has ex‑
panded exponentially with the rise of online social net‑
works. Social network analysis examines the character‑
istics of individuals and groups, as well as the correla‑
tions between these characteristics and the connections
within a social network. In this paper, we focus solely
on the technical application of social network analysis,
without delving into the social or economic implications
of these connections. Specifically, we use social network
analysis tools [33] to generate a graphical representation
of the vegetable supply system.

Technically, each link in the graph connecting two
categories of food suppliers is defined by four parame‑
ters: a starting point (seller), an ending point (buyer),
a value (quantity of merchandise), and an attribute (ori‑
gin of the vegetables). This information will be collected
from various sources, primarily through surveys. The re‑
sulting graph will illustrate the network of food suppli‑
ers, with links representing the volume of food flows. By
incorporating the origin attribute, it will also be possible
to geographically assess the contribution of each supply
source.

2.2. Qualitative Description of the Supply
System

Social network analysis does not require prior
knowledge of the network structure. However, the
structure of Hanoi’s food supply network has been doc‑
umented in previous studies [34–37], which offer valu‑
able insights into the overall organization of the sys‑
tem. While these publications are primarily qualitative
or partially quantitative, they provide essential informa‑
tion about the roles of different stakeholder categories.
Specifically, the supplier network consists of four key
nodes:
1. Local farmers
2. Wholesalers
3. Retailers in planned markets and street vendors
4. Supermarkets and specialized food stores

Local farmers play a significant role in the urban
food supply. Vegetables are cultivated in the rural ar‑
eas of Hanoi, which still account for 53% of the city’s
land surface. Intensive farming occurs in the Green Belt,
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approximately 30 kilometers from the city center. Veg‑
etables are typically harvested at the end of the day and
transported to city markets early the following morning,
where they are sold to wholesalers, retailers, or street
vendors [35].

Wholesalers are central to the supply system, serv‑
ing as the primary link between farms and wholesale
markets. They act as the main entry points for all ur‑
ban supply circuits, except for local circuits. Whole‑
salers either collect vegetables from farms themselves,
or rely on collectors to gather merchandise, which they
then distribute to retail and street markets [34]. These re‑
tailers, which are numerous, subsequently supply end‑
consumers and catering outlets in smaller quantities.

Supermarkets and specialized food stores repre‑
sent a relatively new category of suppliers, with the ear‑
liest documentation dating back to 2015 [38]. However,
they have expanded rapidly due to the growing urban
demand for convenience and food safety. While data on
the evolution of supermarkets in Hanoi is available, the
volume of food transiting through this channel remains
undocumented.

2.3. Method of Data Curation

One of the greatest challenges in this area of study
is data curation. To address this, our strategy involves in‑
tegrating multiple data sources, including publicly avail‑
able datasets and empirical data collected by the re‑
search team. In total, three primary sources of datawere
utilized.
2.3.1. In‑Depth Interview Surveys

Surveys were conducted at five nodes in the sys‑
tem, corresponding to five categories of vegetable sup‑
pliers: wholesalers, retailers, supermarkets, street ven‑
dors, and cooperatives. Quantitative questionnaires
were used for the first four categories, while for cooper‑
atives, only qualitative questions were applied. Within
each category, respondents were asked to list their sup‑
pliers and customers. This approach allowed the identi‑
fication of additional intermediary types beyond the five
main categories mentioned above. A consolidated list of
all stakeholders was then established and later used to
construct the supplier network through social network

analysis [33].
The survey consisted of two main phases.

(1) Several exploratory interviews were first carried
out with key informants who possessed substantial
knowledge of the intermediary system. These in‑
cluded two officers from the Hanoi Department of
Agriculture andRural Development (DARD), 25 veg‑
etable market managers, and two researchers.

(2) Subsequently, in‑depth individual interviews last‑
ing 20–30 minutes were conducted with a random
sample of intermediaries. This second phase was
essential for collecting quantitative data. The proce‑
durediffered for supermarkets and specialized food
stores: since these outlets belong to a limited num‑
ber of companies, interviewswere conducted at the
headquarters of selected firms, covering more than
60% of the food stores in Hanoi.

2.3.2. Geo‑Localized Data

This data source was used to analyze the roles
of street vendors, supermarkets, and specialized food
stores. However, these two contexts—street vendors
and supermarkets & food stores—are not equivalent.

Concerning street vendors, geolocalized data for
them were generated by our research team. While their
role has been documented in several monographs [39,40],
nopriorpublicationhas explicitly quantified their contri‑
bution to the food supply system. Previous studies have
primarily focused on their legal status or social integra‑
tion within the urban landscape [41].

To assess their contribution in terms of volume,
we first mapped their spatial distribution in Hanoi. Us‑
ing dash‑cams mounted on motorbikes, we surveyed all
streets in urban Hanoi with a population density exceed‑
ing 10,000 inhabitants/km². This effort covered 102 of
the city’s 168 urban wards [19]. GPS‑tagged video coor‑
dinates were used to map street markets and count the
number of street vendors, including those selling vegeta‑
bles, at each vending point. Through desk‑based anal‑
ysis, we compiled a list of 336 street vending locations.
This list was then used to randomly select vendors for
interviews, as described in the preceding section (2.3.2).

For supermarkets and specialized food stores, we
initially scraped data from Google Maps using keywords
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markets.” After removing duplicates, we obtained a
list of user‑located spatial objects. This list was cross‑
referenced with publicly available lists of supermarkets
from thewebsites of operating companies. Once the spa‑

tial distribution of these stores was established, we con‑
ducted interviews withmanagers of selected companies
to gather detailed supply data for all of their outlets.

Table 1 below summarizes the data collection
methods used to investigate suppliers.

Table 1. Resume of categories of supplier and methods of investigation.
System Node Method of Investigation Sample Size

(1) Wholesale market Interviews with the management committee,
followed by interviews with vendors

75 vendors randomly selected.
Market coverage : 5/5 markets

(2) Planned retail market Interview with the management committee,
followed by interviews with vendors

60 vendors randomly selected.
Market coverage 20/106 markets.

(3) Street (informal) market Spatial distribution of vendors, followed by
interviews with vendors

Spatial screening cover 102/168 urban wards.
Market coverage: 80 vendors from 8 selling points.

(4) Supermarket/shop Interviews with regional managers of vegetable
stores combined with Google map data scraping.

4 supermarket chains, and 5 food shop chains,
representing more than 60% of the
supermarket/store identified by Google map scraping

2.3.3. Official Statistics
The last source of data is the official statistics of

Hanoi (at the provincial level). These data, provided
by the National Statistical Office, concern the number of
Hanoi farmers, the surface of vegetable planting by dis‑
trict, the volume of annual harvested output, the popula‑
tion of Hanoi and their average vegetable consumption
per day. Production data allow to control the volume
of local production in the supply, while population data
help to estimate the urban demand in terms of vegetable
consumption. In the study, official data have been used
only to frame the volume of local production and local
consumption of Hanoi.

2.4. Data Extrapolation

The final step in our method involves integrating
data from multiple sources to construct a comprehen‑
sive picture of the urban supply network. As previously
mentioned, social network analysis was used tomap the
network graphs. To estimate values for the agglomera‑
tion, we applied data extrapolation to the sampled val‑
ues.

This process primarily involves two steps: first, es‑
timating the total number of vendors in each supplier

category, and then multiplying this number by the me‑
dian value of individual supply quantities. The median
value—measured in kilograms of vegetables sold per
day—was chosen over the mean for its robustness. Two
methods were used to estimate the total number of ven‑
dors: (1) direct counting and (2) projection from sample
values.

For wholesalers, we used direct counting. We au‑
tomatically count their presence across all five whole‑
sale markets under study, representing 100% of Hanoi’s
wholesale markets. This count was verified during ex‑
ploratory interviewswith thewholesalemarketmanage‑
ment committees. The same method was applied to li‑
censed retailers: we counted vendors in each market
and cross‑checked the numbers with market managers.

The projection method (Table 2) was employed
when surveys covered only part of the supply system.
This applied to three supplier categories:
• Retail (planned) markets: 20 sampled from 106 of‑

ficial markets.
• Street vending: 102 of 168 urban wards in Hanoi.
• Supermarkets and specialized food stores: The

number of selling points surveyed represented only
60% of the total identified.

Table 2. Method of extrapolation for each category of supply operator.
Category of Intermediaries Method of Extrapolation

Wholesaler Direct counting (checked with the manager)
Retailer Direct counting (checked with the manager), then projecting for all the urban area
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Table 2. Cont.
Category of Intermediaries Method of Extrapolation

Street vendor Direct counting thanks to GPS‑localized data, then projecting for all the urban area
Supermarket/shop Google Map scraped data combined with public data

The final step in data extrapolation involves vali‑
dating the two ends of the supply network: production
value and consumption value. Official statistics were
used for this purpose.
• Production Value: Local production is constrained

by the capacity of Hanoi’s farmers, which depends
on their available land and the crop yields reported
by the Statistics Office. This implies that any sup‑
ply exceeding local production capacity must origi‑
nate from remote production zones. This informa‑
tion will be cross‑referenced with the vegetable ori‑

gin data collected from surveys.
• Consumption Value: Household consumption is de‑

termined by the size of the eating population and
their average daily vegetable demand. Any vol‑
ume exceeding household consumptionmust be ab‑
sorbed by other stakeholders—such as restaurants
or meal companies—or exported outside Hanoi.
The official statistics used for these calculations are

detailed in Section 2.3.3.
The full methodological process is presented in the

Figure 1.

Figure 1. Resume of methodology.

2.5. Strategy of Bias Mitigation

The data obtained may be subject to several
sources of bias. The first is self‑report bias, which arises
from stylistic factors or socially desirable responses [42].
Collecting self‑reported data is not ideal for quantita‑
tive modelling; However, it remains the only feasible ap‑
proach when studying informal economies where offi‑
cial statistics are unavailable.

To mitigate this bias, careful attention was given
to the questionnaire design, which included similar
questions phrased in different ways. This served as a
first‑level control to test the internal consistency of re‑
sponses. A second‑level verification was conducted by
cross‑checking respondents’ answers with information
provided by market managers (see Section 2.3.2). The
convergence of these twodata sources helped reduce po‑
tential errors.

In certain cases, itwasnotpossible to eliminate self‑
report bias entirely. For example, when asking about the
origin of vegetables, retailers often tend to overstate the
share of locally sourcedproduce because such responses
are perceived as socially desirable. Conversely, whole‑
salers were more likely to report that their goods came
from distant regions. In these cases, additional checks
were made, and respondents were re‑questioned when
necessary. In situations of uncertainty, the answers pro‑
vided by wholesalers were prioritized, as they operate
upstream in the supply chain and generally possess bet‑
ter knowledge of production zones than retailers.

Another potential bias concerns the estimated
number of vendors, which is critical for data extrapola‑
tion. Direct headcounts may vary depending on the day
and time of observation. Street vendors, in particular,
are mobile, raising the risk of double‑counting if they
move between selling points. To reduce these errors, ob‑
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servations in openmarkets were conducted during peak
selling periods: from 4:00 a.m. to 6:00 a.m. in wholesale
markets, from 5:30 a.m. to 8:00 a.m. in street markets,
and from9:00 a.m. to 12:00p.m. in popularmarkets. For
street vending, distinct vendor profiles were developed
to better capture variations in activity. Fortunately, mo‑
bile street vendors accounted for only a small proportion
of the total, which limited—though did not entirely elim‑
inate —the risk of bias.

3. Results
The results from 4 key categories of intermediaries

of the supply will be first presented. These elements
help to understand their role and their characteristics,
which condition how the supply system work.

3.1. Wholesalers

Hanoi’s vegetablewholesalers are a key node in the
supply system. They collect products from production
zones and redistribute it to downstream stakeholders in
the value chain. Across the five vegetablewholesalemar‑
kets, their total number is estimated at approximately
2199 entities. By “entity,” we refer not to an individ‑
ual but to a group—often a family‑run business. While
these entities function as enterprises, we avoid classify‑
ing them as such due to their informal economic status.

Wholesalers source vegetables from collectors or
purchase them directly from farmers. Local farmers
typically transport their products to markets early each
morning. Some wholesalers, however, bypass collectors
by buying directly from remote farmers or remote coop‑
eratives. In such cases, they also arrange transportation
from supply zones to the market. Many of these whole‑
salers originally hailed from these regions before estab‑
lishing their businesses in Hanoi.

Wholesalers sell vegetables to a diverse range of
customers, including licensed retailers, street vendors,
restaurants, caterers, neighborhood households, and
provincial wholesalers. Interviews and graph analysis
revealed that wholesalers are interconnected. There are
three types of wholesalers :
• Direct wholesalers
• Level‑1 wholesalers.

• Level‑2 wholesalers.
Direct wholesalers are the most common case, ac‑

counting for over 90% of vendors in this category. They
operate at the interface between the early stage (collec‑
tors or farmers) and the later stage of the value chain (re‑
tailers or street vendors). Level‑1 wholesalers receive
vegetables fromcollectors and redistribute them to level‑
2 wholesalers. Level‑1 wholesalers often specialize in
specific vegetables, trading large quantities of a limited
range. In contrast, level‑2 wholesalers function more
like retailers, offering a broad range of vegetables but in
larger quantities than retailers. We estimate the volume
of individual sale as following (these figures represent
median values).
• A direct wholesaler sells approximately 670 kg of

vegetables per day.
• A level‑1 wholesaler sells about 870 kg per day.
• A level‑1 wholesaler sells around 380 kg per day.

In total, approximately 1300 tons of vegetables
pass through Hanoi’s wholesale markets daily. This
quantity is then redistributed to wet markets, urban
restaurants, and collective kitchens throughout the city,
as well as to rural markets in the greater Hanoi area.

3.2. Retailers

The retailer category includes two types of oper‑
ators, (a) licensed retailers and (b) temporary retail‑
ers, both of which operate in (planned) retail markets.
The main difference between them is their legal status.
A licensed retailer possesses a business license, which
grants him/her a permanent place inside the market. A
temporary retailer does not have a license and takes only
a temporary place that could be reaffected to another
one if he/she does not come. Our interviews showed
that there was little difference in the sales volume be‑
tween these two subcategories. A retailer sells 108
kg/day on average. Several of them sell as much as 500
kg/day, rivaling level‑2 wholesalers.

3.3. Street Vendors

Street vendors are individuals who sell vegetables
on sidewalks or in unauthorized locations, commonly re‑
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ferred to as street markets. Depending on their profile,
a street vendor typically sells between 40 to 100 kg of
vegetables per day. One exceptional case was recorded,
where a vendor reported selling 550 kg per day—likely a
wholesaler operating outside the official wholesale mar‑
ket system. On average, however, a street vendor sells
approximately 54 kg of vegetables per day.

The spatial screening process identified 336 street
markets in the dense urban areas of Hanoi, as described
in the methodology. The presence of street markets di‑
minishes toward the city’s periphery. Using ward popu‑
lation density as a proxy, we estimate there are approx‑
imately 416 street markets across the entire urban area
of Hanoi. At the agglomeration level, the total number of
street vendors is projected to reach 5800 compared to
5300 retailers.

These figures highlight the significant role of street
vendors, who dominate in terms of effective numbers. In
terms of sales volume, street vending accounts for an esti‑
mated 318 tons per day, while retailers operating within
official retail market perimeters handle 428 tons per day.

3.4. Supermarkets and Food Shop

As mentioned above, supermarkets and safe food
shops occupy a symbolic place in the Hanoi urban food
supply since they represent themodern distribution sys‑
tem. The largest supermarket chains selling fresh food
are Vincom hypermarkets (including Winmart and Fivi‑
mart), AEON, BigC and Coop mart. Among food shop
chains, the Win+ system is the country’s largest, with

more than 500 shops in urban Hanoi alone. Other food
shop chains include Bac Tom, Big Green, and Coop food.
Based on interviews with these companies, we obtained
data about their business segment in Hanoi.

Despite rapid and impressive growth in recent
years [38], the volume of vegetables traded through this
channel is still weak. On average, a supermarket sells
550 kg/day, while a shop sells only 31.4 kg/day. Inter‑
views with the regional managers of these chains en‑
abled us to estimate an average daily traded volume of
22.6 tons for the supermarkets and20.7 tons for the food
shops under study. According to managers, these values
are more or less consistent throughout the year. These
rather modest figures might be explained by the fact
that safe and well controlled certified vegetables sold
in supermarkets are relatively expensive, and are pur‑
chased only by a high‑income segment ofHanoi’s popula‑
tion. Consumers in Hanoi still massively demand vegeta‑
bles from traditional markets rather than supermarkets.
However, this value can evolve very quickly in the future,
because supermarket shopping has become a trend for
many young Hanoi consumers.

3.5. Upstream and Downstream Stakehold‑
ers

Once the number of food operators was estimated,
we assessed the supply and customer patterns for each
category of intermediaries. The results, obtained by ag‑
gregating the responses from all vendors under study,
are presented in Figure 2.

Figure 2. Patterns of supply and customers for the food chain middleman category.
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On the supply side, our findings confirm that farm‑
ers play a prominent rôle for all categories of suppliers.
They supply 50%ofwholesalers, 35%of retailers in pop‑
ular markets, and nearly 50% of street vendors. Farm‑
ers also supply almost 100%of the vegetables sold in su‑
permarkets and shops, with this supply channel passing
through cooperatives.

In termsof consumption, urbanhouseholds, restau‑
rants, and hotels are the main customers in the system.
Among other stakeholders, we identified catering com‑
panies, collective kitchens (industrial service zones lo‑
cated near Hanoi), and certain collectors and provin‑
cial wholesalers who purchase vegetables from Hanoi’s
wholesalemarkets. Hanoi’s geographic locationmakes it
a logistics hub where middlemen can collect, batch, dis‑
patch, and trade merchandise.

Within this context, a special subcategory of sup‑
plier was identified during the survey: the collector. The
literature contains little information about them. Two
kinds of collectors in Vietnam have been reported: as‑
sembler collectors and broker collectors [34]. However,
no further information about them has been provided,
and in general, collectors are largely absent from studies
onVietnam. One reason for this is that they are not easily
accessible. They are present in wholesale markets only
briefly, during merchandise delivery. Another reason is
that collectors are essentially informal vendors and are
not motivated to discuss their (big volume) business for
academic studies, which may attract regulatory control.

We focused on several collectors to gain a better un‑
derstanding of their work. Although the number of in‑
terviews is insufficient to be statistically significant, they
do provide valuable insights. For instance, it appears
that a large proportion of collectors originate from farm‑
ing households. Traditionally, these collectors gathered
products from their own farms and those of their neigh‑
bors. As demand for vegetables increased, they began to
specialize in vegetable collection, expanding their cover‑
age to increasingly larger areas—from the mountainous
regions in the north to the Central Highlands of Vietnam,
thousands of kilometers from Hanoi.

In the market economy, collectors have replaced
agricultural cooperatives in securing markets for farm‑
ers. In terms of the vegetable supply, collectors play a

key rôle in connecting Hanoi’s vendors with remote agri‑
cultural producers.

3.6. Estimation of Vegetable Suppliers and
Food Flow at Agglomeration Level

The last final part of our study involves extrap‑
olating the data to obtain the overall figure for veg‑
etable flows at the agglomeration level. This information
has been partly reported in the preceding paragraphs.
The estimated number of vegetable suppliers is sum‑
marized in Table 3 below. According to the extrapola‑
tion, there are approximately 5300 vegetable retailers
working in urban popular markets in Hanoi and approx‑
imately 5800 street vendors working in street markets.
More than half of the vegetable stalls in Hanoi are run
by street vendors. They supplement official markets in
the provision of food to households. These two subcate‑
gories together account for approximately 11,100 retail‑
ers (in an urban population of more than 5 million).

Table 3. Extrapolation of the number of vendors per category.

Category Estimated Number in the
Urban Hanoi

Direct wholesaler 1670
Level 1 wholesaler 243
Level 2 wholesaler 286
Retailer in popular market 3816
Temporary retailer in popular market 1559
Street vendor 5840
Safe food shop 812
Super/Hypermarket 85

The social network analysis has been applied to
produce the network supply system, that is reported in
Figure 3. We use the Sankey diagram to present the sys‑
tem. This method requires that for each node, the vol‑
ume of all entry flows should be equal to the volume of
all exit flows, which is important because there’s a high
risk of double counting in supply study. For example: a
wholesaler and a street vendor declare each selling 50kg
of vegetable, but there is only50kgandnot100kgof sup‑
ply in the system, because the street vendor buys from
the wholesaler to re‑sell it to a household consumer.

Our analysis shows that every day, 1837 tons of
vegetables (all categories included) are sent to urban
Hanoi, of which 712 tons are from Hanoi’s vegetables
and 1125.5 tons are from other provinces or imported
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from China. The urban demand is estimated at 1287.1
tons per day, and the rest are sent to the rural markets
of Hanoi or other provinces. Household home consump‑
tion represents up to72%of thedemand. Theother 28%

is composed of the demand for restaurants and hotels
and collective kitchens. The latter could be underesti‑
mated, andwe return to this point later in the discussion
section.

Figure 3. Distribution channels and spatial footprint of the vegetable supply system in Hanoi.

Among the regions that supply vegetables to Hanoi,
the Hanoi region itself accounts for 38.7% of volume, the
Red River Delta 18.5%, other neighbouring provinces ad‑
jacent to the southern Red River Delta 17.7%, and China
13.1%. The Hanoi’s main vegetable foodshed is then lo‑
catedwithin a radius of approximately 500km(seeFigure
2). Vegetables from the Hanoi periurban make up a non‑
negligible portion of the supply. According to our calcula‑
tions, 43.6% of the total urban vegetable demand comes

from Hanoi production. This percentage varies depend‑
ing on the customer category: in the case of households,
it represents 49.6%, while it is only about 27% for restau‑
rants (Table 4). This difference is because restaurants buy
vegetables mainly from wholesale markets, which in turn
are much dependent on remote sources of supply. In to‑
tal, Hanoi has strong urban agriculture to feed itself, but
56.4% of the vegetables consumed in urban Hanoi are still
coming from remote areas of production.

Table 4. Estimates of the demand per category and percentage of local vegetables from Hanoi.
Category of Urban Consumer Estimated Demand Volume of Local Supply % Local Supply

Household 933.9 463.2 49.6%
Restaurant & hotel 259.5 70.0 27.0%
Catering company 16.7 5.0 29.6%
Collective kitchen 77.0 23.7 30.7%
TOTAL URBAN DEMAND 1287.1 561.8 43.6%

Within the urban perimeter, popular markets,
street markets, and supermarkets/shops are the three
main channels through which fresh vegetables are dis‑
tributed to households. As reported earlier, street ven‑
dors are more numerous, but each supplies far less than
vendors in official markets. Consequently, their total
supply volume remains lower than that of licensed re‑
tailers. Street vending accounts for 34.1% of household
demand, compared to 45.9% for retail (planned) mar‑
kets. We estimate that supermarkets and shops satisfy

only 5.5% of household demand (or 51.6 tons per day),
a surprisingly low figure given expectations.

We also asked vendors about vegetable loss rates, a
time‑consuming question but one that provides insight
into daily loss volumes. Loss rates naturally vary de‑
pending on the type of vegetable, conservation meth‑
ods, and individual vendors’ strategies. Generally, inter‑
viewed vendors aim to sell all their stock each day to re‑
stock fresh produce the next. They avoid holding veg‑
etables overnight, as this often results in losses. When
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waste or losses do occur, vendors typically lower prices
or exchange unsold produce for other goods before dis‑
carding it. The total loss is estimated at 142 tons per day,
representing approximately 7.8% of the total traded vol‑
ume in the entire supply system.

4. Discussion

Our work sheds new light on the food supply sys‑
tem of Hanoi and demonstrates that some common per‑
ceptions about food provisioning in cities of the Global
South require reconsiderationwhenmoving froma qual‑
itative to a quantitative perspective. For example, the
strong presence of urban agriculture might suggest a
close connectionbetween farmers andurban consumers.
However, this is not the case in Hanoi. Local vegeta‑
bles mainly pass through wholesale and retail markets
before reaching consumers. In reality, production and
marketing are two distinct activities: local farmers can‑
not simultaneously cultivate and sell their produce. In
our survey, vendors were randomly selected, and almost
all of them were full‑time traders. Very few reported
having family members engaged in farming. In Hanoi,
therefore, “local” does not necessarilymeanproximity to
consumers within the value chain, nor does it guarantee
higher quality or greater sustainability.

Another finding concerns the surprising role of
street vendors in the food supply system. Most publica‑
tions on street vendors in developing countries are qual‑
itative, focusing primarily on their social status or living
conditions in urban areas [40] . Based on empirical data,
we show that street vendors play a significant role in
food distribution. Vegetables are highly perishable and
must be sold quickly after harvest. Contrary to common
belief, street vendors are essential actors in the distribu‑
tion chain despite theirmodest individual sales volumes.
Collectively, this channel rivals licensed retailers in to‑
tal sales, and ensures that fresh products reaches con‑
sumers in areas underserved by official markets. From
a policy standpoint, this contribution deserves greater
recognition. Street vendors enhance the efficiency of
the urban food system and reduce the time consumers
spend shopping.

Our quantitative analysis also revealed that the veg‑

etable foodshed of Hanoi extends far beyond its imme‑
diate production zone. While vegetables grown in the
greater Hanoi area still represent a large share of the
city’s supply —46.3% of urban demand and 49.6% of
household consumption—these figures also highlight
the city’s dependence on amuchwider supply region en‑
compassing all of Northern Vietnam and parts of south‑
ern China. Similar findings have been reported in Africa,
where major cities rely increasingly on food sourced
from distant production zones [43,44]. Hanna Karg and
colleagues, in their studies of Ouagadougou (Burkina
Faso) and Bamako (Mali), found that both capitals are
embedded in extensive supply networks connecting re‑
mote agricultural areas to urban consumers [44]. This
pattern aligns with the predictions in the litterature: as
urban agglomerations grow, their food systems must
draw onmore distant sources tomeet rising demand [10].
Large cities in the Global South follow this same struc‑
tural logic. This result can help design policies to sup‑
port thedevelopment of urban fooddistribution systems
in developing countries in a way that is more aligned
with reality.

Moreover, our findings indicate that the spatial ex‑
pansion of supply areas is accompanied by increasing
specialization of production. Farmers around Hanoi
specialize in specific vegetables, typically leafy and aro‑
matic types such as lettuce, morning glory, chives, and
coriander, which offer high value but require careful
handling. By contrast, distant suppliers provide mostly
root and tuber crops that can withstand long‑distance
transport, such as Chinese cabbage, pumpkins, carrots,
and tomatoes—some of which are grown exclusively in
other provinces or in China. Crops like maize and rice
are rarely produced near urban centers, since other re‑
gions can grow them more efficiently and at lower cost,
while they yield little added value for peri‑urban farm‑
ers. Though this data is solely qualitative, it helps bet‑
ter understanding the spatial nature of the food supply
transformation.

Taken together, these observations suggest that
transforming Hanoi’s urban food system sustainably—
and more broadly, that of large cities in the Global
South—requires multiple conditions. Developing effec‑
tive agroecological urban agriculture is a valuable start‑

251



Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

ing point [45], but this strategy depends on the creation of
distinct market channels for agroecological products [46].
Because farmers do not sell directly to consumers, their
markets consist primarily of intermediaries. Support
for urban agroecology must therefore be coupled with
the development of new distribution networks for such
products. Unfortunately, these initiatives are still not a
priority inmost developing countries. At present, emerg‑
ing food markets in the Global South are viewed mainly
as sources of income rather thanas levers for sustainable
transformation.

In this context, which policies could help advance
sustainability? Several directions can be proposed.

First, policy should better address the role of
hidden intermediaries. Current food‑system reforms
mainly focus on strengthening the capacities of farmers,
local authorities, and consumers. Our findings suggest
that these programs should also target intermediaries
within supply chains. Since their numbers are limited,
they represent a manageable group in which behavioral
change is achievable. The main challenge is reaching
them, as many operate informally. A reasonable start‑
ing point would be formal recognition of their contribu‑
tion and the improvement of working conditions for all
informal actors, including street vendors. Recent stud‑
ies [20] have emphasized this issue, arguing that regula‑
tory frameworks should acknowledge the rights of street
vendors and prevent discriminatory practices.

Second, improving the management of food loss
and waste seems to be another policy perspective. Our
study shows that this issue is a major concern for mar‑
ket managers in Hanoi. In general, food loss and waste
have received little attention in the context of developing
countries, yet the rapid growthof their cities changes the
stakes. We estimate that food losses represent roughly
8% of the total fresh‑vegetable volume sold, particularly
in wholesale markets. These figures, based on sellers’
declarations, likely underestimate actual losses along
the supply chain. Two main causes stand out: the trop‑
ical climate and the lack of investment in storage and
preservation facilities. It is not too late to integrate this
topic into political agendas. Encouraging investment in
cold‑chain infrastructure and other conservation tech‑
nologies in the Global South is an urgent policy priority.

However, the debate on the overall impact of this solu‑
tion is still on‑going. Energy consumption and the gas
used in cold chain are source of indirect emission. The
combat against food loss andwaste can also rely on a bet‑
ter coordination between stakeholders thanks to digital
applications.

Looking forward, implementing sustainable urban
food policies in the Global South remains a formidable
challenge. Economic and demographic pressures on
food systems are immense in an increasingly mobile
and globalized world. The growth of middle‑ and high‑
income classes continues to attract migrants from rural
areas seeking employment and better living standards.
This inflow not only increases food demand but also in‑
tensifies pressure on housing, leading to urban expan‑
sion and the reduction of land available for urban agri‑
culture. The development trajectory of Southern cities
mirrors, in many ways, that of Northern cities in the
past. While we hope that urban demand for sustainable
foods will eventually provide higher incomes for farm‑
ers, this demand currently represents only a niche mar‑
ket and has yet to become transformative. A broader
set of policies—such as regulating urban expansion—
should therefore be considered to support food‑system
sustainability in the Global South. In any case, raising
public awareness is important to discuss food and urban
policy on the same agenda of policy‑makers in the South
countries, especially at the agglomeration level.

Finally, our study has several limitations. Because
our survey targeted intermediaries and reconstructed
the supply system from their responses, some biases
may remain. For instance, our approach likely un‑
derestimates the extent of direct sales between farm‑
ers and consumers, which still occur in peri‑urban
zones. Similarly, certain intermediaries—such as cater‑
ing companies—may source vegetables from outside
Hanoi, process them, and supply them to urban con‑
sumers in prepared form. This could explain why de‑
mand from restaurants and caterers accounted for only
28% of the total urban fresh‑vegetable supply in our
data. Future research should aim to generate more com‑
prehensive and precise data on the intermediaries shap‑
ing urban food supply systems. Especially, it would be ex‑
pected that future research reduce the risk of self‑report
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bias, and enrich the present findings by addressing sev‑
eral aspects such as seasonal variations of supply, the
role of direct sale networks, or the digitalization of the
supply chain. These information is crucial to have the
full and comprehensive understanding of the supply sys‑
tem of Hanoi.

5. Conclusions
Despite the availability of extensive databases and

advanced statistical tools, understanding the food sup‑
ply at the agglomeration level remains a significant chal‑
lenge in many countries. This is especially true for ur‑
ban agglomerations in the Global South, such as Hanoi.
In this study, we collected data using multiple meth‑
ods to assess the roles of different intermediaries in
Hanoi’s vegetable supply system. We generated statis‑
tics on the number of intermediaries in each category,
the volume of food consumed, and the geographic dis‑
tribution of the vegetable supply. Our findings indi‑
cate that vegetables grown in and around Hanoi ac‑
count for approximately 46.3% of the agglomeration’s
total demand—a notably high proportion compared
to cities in developed countries. A substantial share
of Hanoi’s vegetable supply travels through long sup‑
ply chains (e.g., remote producer‑collector ‑wholesaler‑
retailer‑consumer). Middle intermediaries play a criti‑
cal role in the system’s functioning. Hanoi’s vegetable
foodshed extends beyond the city, encompassing im‑
ports from across northern Vietnam and southern China.
Our results confirm that urban food supply systems will
increasingly rely on remote areas as urban populations
grow. Urbanization also displaces vegetable production
zones farther from city centers. While this dynamic is in‑
tuitive, our study provides the first empirical evidence
from a large‑scale supply chain survey to support it.
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ANR‑15‑IDEX‑0003).

Institutional Review Board State‑
ment

Not applicable.

Informed Consent Statement
Informed consentwas obtained fromall subjects in‑

volved in the study.

Data Availability Statement
The data that support the findings of this study are

available from the corresponding author, Pham Hai Vu,
upon reasonable request.

Acknowledgments
The authors acknowledge Mr. Le Nhu Thinh, Ms.

Nguyen Thi Sau, Mr. Bui Quang Nguyen, Ms. Mai Thi
Ngoc Nga, Ms. Hoang Minh Huy for their precious con‑
tribution in ground surveys during the phase of data cu‑
ration.

Conflicts of Interest
The authors disclosed no conflict of interest.

References
[1] Morgan, K., 2015. Nourishing the city: The rise of

the urban food question in the Global North. Urban
Studies. 52(8), 1379–1394. DOI: https://doi.org/
10.1177/0042098014534902

[2] Romero A., M.E., Jaffee, S., Kumar, N., 2023. The
nascent state of urban food policy action in Asian
cities. Global Food Security. 38, 100715. DOI: https:

253

https://doi.org/10.1177/0042098014534902
https://doi.org/10.1177/0042098014534902
https://doi.org/10.1016/j.gfs.2023.100715
https://doi.org/10.1016/j.gfs.2023.100715


Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

//doi.org/10.1016/j.gfs.2023.100715
[3] Juri, S., Baraibar, M., Clark, L.B., et al., 2022. Food

systems transformations in South America: In‑
sights from a transdisciplinary process rooted in
Uruguay. Frontiers in Sustainable Food Systems. 6,
887034. DOI: https://doi.org/10.3389/fsufs.2022
.887034

[4] Guzmán Luna, A., Bacon, C.M., Méndez, V.E., et al.,
2022. Toward Food Sovereignty: Transformative
Agroecology and Participatory Action Research
With Coffee Smallholder Cooperatives in Mexico
and Nicaragua. Frontiers in Sustainable Food Sys‑
tems. 6, 810840. DOI: https://doi.org/10.3389/fs
ufs.2022.810840

[5] Dao, T.A., Nguyen, N.M., 2022. Toward a sustain‑
able food system and agroecology transition in
Vietnam. Ministry of Science and Technology, Viet‑
nam. 64(1), 67–84. DOI: https://doi.org/10.31276
/VMOSTJOSSH.64(1).67‑84

[6] Hedden, W.P., 1929. How great cities are fed. D.C.
Health: Lexington,MA, USA.

[7] Abdulai, I.A., Kuusaana, E.D., Ahmed, A., 2025. To‑
ward sustainable urbanization: Understanding the
dynamics of urban sprawl and food (in)security of
indigenous households in peri‑urban Wa, Ghana.
Journal of UrbanAffairs. 47(4), 1371–1396. DOI: ht
tps://doi.org/10.1080/07352166.2023.2224023

[8] United Nations, Department of Economic and So‑
cial Affairs, Population Division, 2015. World Pop‑
ulation Prospects: The 2015 Revision, Volume II:
Demographic Profiles. Available from: https://po
pulation.un.org/wpp/assets/Files/WPP2015_Vol
ume‑II‑Demographic‑Profiles.pdf (cited 18August
2025).

[9] Reardon, T., Echeverria, R., Berdegué, J., et al., 2019.
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