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Urban food hubs are critical nodes for food access, freight distribution, employment, and public-space activity.
Yet in many cities in the Global South, their operation depends on the coexistence and interaction between
formal marketplace logistics and informal vending practices. This study examines how two major food-market
districts in Medellin, Colombia—Plaza Mayorista, the main wholesale hub, and Plaza Minorista, the main
retail hub—function as nodes where formal and informal urban logistics overlap. A mixed-methods approach was
used. For the formal sector, structured surveys were conducted with establishments operating in both hubs to
characterize freight flows, supply origins, delivery schedules, vehicle types, unloading practices, and logistics
organization. For the informal sector, 330 surveys were collected from street vendors located inside, around, and
beyond marketplace areas to examine sociodemographic conditions, sales dynamics, sourcing, transport modes,
storage practices, and relocation preferences. Both surveys were conducted in January-February 2019. The study
defines formal-informal logistics interaction through four dimensions: spatial co-location, supply dependence,
temporal overlap, and shared or competing use of infrastructure and public space. Results show that both food
hubs are major freight trip generators, with strong regional supply linkages, concentrated early-morning delivery
activity, and intensive unloading operations. Informal vendors also follow early-morning sourcing patterns and
rely heavily on walking, handcarts, shared storage, and strategic proximity to formal marketplaces, especially
Plaza Minorista. However, marketplace dependence is not universal, as many vendors also source from other
locations. Informal vendors play an essential role in the urban food system by improving food access and sup-
porting livelihoods, but they operate under precarious working and mobility conditions. Only a minority
expressed willingness to relocate, with location and security identified as the most important conditions. The
findings suggest that food-market districts should be treated as mixed-logistics environments in which freight
vehicles, informal vendors, pedestrians, handcarts, and public-space uses interact. The Medellin case provides
case-based evidence to inform integrated marketplace and transport policies that address freight management,
unloading operations, cart storage, curb and sidewalk use, vendor relocation, and food access as interconnected
issues rather than separate enforcement problems.

1. Introduction assessments emphasize that urbanization is transforming agrifood sys-

tems across the rural-urban continuum, creating new pressures on

Urban food supply is a foundational urban service because it shapes
food security, public health, employment, and the day-to-day func-
tioning of cities. As urbanization advances, food systems become longer,
denser, and more spatially complex, increasing dependence on whole-
sale markets, retail markets, distributors, and last-mile logistics to
maintain affordable and reliable access to fresh food. Recent global
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transport, storage, distribution, and governance while also increasing
the importance of urban food infrastructure for healthy diets and system
resilience (FAO et al., 2023; Tefft et al., 2017).

Within these urban food systems, food hubs and public markets serve
as strategic intermediaries. They aggregate products from rural and peri-
urban areas, support wholesale and retail exchange, facilitate price
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discovery, and connect producers, traders, and consumers. Although the
term food hub has been used in different ways in the literature, a
common thread is its function as an organizational and logistical bridge
that helps coordinate fragmented food supply chains (Berti & Mulligan,
2016; Matson et al., 2013). From a logistics perspective, these hubs are
not only commercial spaces but also critical freight nodes, where
transport flows, loading and unloading operations, storage, and in-
ventory turnover directly affect urban mobility, congestion, and access
to food (Morganti, 2015).

From a transport-policy perspective, wholesale and retail food mar-
kets are not only places of exchange; they are freight-generating nodes
where trucks, handcarts, pedestrians, vendors, and public-space users
interact under limited spatial capacity. This makes them important case-
study environments for understanding how urban logistics, informality,
and marketplace governance interact.

The importance of these midstream nodes is especially pronounced
in low- and middle-income countries, where small and medium-sized
enterprises dominate aggregation, wholesaling, transport, and process-
ing activities. Reardon et al. (2021) describe its importance in the
midstream of food value chains, showing that these actors move a sub-
stantial share of the food consumed in developing regions and play a
central role in reducing seasonality, lowering transaction costs, and
improving availability and affordability. This suggests that under-
standing urban food security requires attention not only to production
and consumption, but also to the wholesale and retail infrastructures
and logistics arrangements that connect them. In practice, wholesale and
retail markets are therefore both economic institutions and transport-
intensive urban infrastructures.

At the same time, urban food distribution in the Global South cannot
be understood through formal market channels alone. Informal workers
and enterprises are a structural component of urban economies,
particularly in labor markets where formal employment opportunities
are limited. According to the International Labour Organization,
informal employment accounts for a very large share of total employ-
ment globally and remains especially prevalent in low- and middle-
income countries (International Labour Organization, 2023). The
informal economy is directly related to the degree of economic and so-
cial development and, in turn, to the structure of the labor market.
Globally, informality dominates the economic landscape, especially in
low-income countries, where more than 90% of economic units are
informal. These units generate around 47% of global employment and
up to 55% in low- and middle-income countries, compared to only 12%
in high-income countries (International Labour Organization, 2023).
Street vendors and market traders are among the most visible groups in
this economy, and evidence shows that they make important contribu-
tions to livelihoods and to affordable food access for low-income urban
residents, even as they often operate under precarious regulatory,
spatial, and occupational conditions (Chen & Carré, 2020; Roever &
Skinner, 2016).

This duality between formal and informal food distribution is
particularly relevant in the context of public markets. Informal vendors
often cluster inside, near, or around wholesale and retail markets
because these locations provide access to customers and suppliers,
storage options, and high pedestrian traffic. Their operations can
enhance food accessibility and help absorb demand that formal systems
do not fully serve. Still, they can also intensify competition for curb
space, sidewalks, and loading areas, generating frictions with traffic
operations, sanitation management, and urban design objectives. Recent
work on informal food systems argues that traders, transporters, and
vendors are essential to food access in Global South cities. Yet, their
contributions are frequently undervalued in planning and policy, which
tend to frame them mainly as a problem of disorder or encroachment
rather than as part of the food system itself (Termeer et al., 2024;
Zimmerer & de Haan, 2020).

These tensions are highly relevant in Latin American cities, where
traditional marketplaces continue to serve as major nodes for

Case Studies on Transport Policy 25 (2026) 101875

distributing fresh food. At the same time, informal commerce sur-
rounding it remains central to urban livelihoods. However, literature has
paid much more attention to either food security and food environments
or to informal work as a labor phenomenon than to the specific logistics
relationships linking wholesale markets, retail markets, and informal
vendors. As a result, there remains limited empirical evidence on how
formal and informal urban logistics interact spatially and operationally
around food hubs, especially in secondary metropolitan contexts in the
Global South. Medellin offers a compelling case for addressing this gap.
Its food system includes large-scale marketplaces with strong metro-
politan and regional supply linkages, while informal vending remains
deeply embedded in the everyday functioning of market districts and
surrounding public spaces.

This study examines how wholesale and retail food hubs shape both
formal and informal urban logistics in Medellin, Colombia, focusing on
Plaza Mayorista and Plaza Minorista as the metropolitan area’s most
important wholesale and retail food nodes. The paper combines evi-
dence from formal establishments and informal vendors, contributing to
a more integrated understanding of urban food distribution, showing
how freight flows, sourcing patterns, transport modes, unloading prac-
tices, storage arrangements, and location decisions are intertwined. In
doing so, it advances literature in two ways: first, by treating food hubs
as both logistics infrastructure and socio-economic institutions; and
second, by explicitly linking formal freight activity with informal food
retail dynamics. In this study, “interaction” between formal and
informal urban logistics is understood as the set of functional relation-
ships through which formal marketplace operations and informal
vending practices depend on, overlap with, complement, or compete for
the same urban logistics environment. Four dimensions are examined.
First, spatial co-location refers to the concentration of informal vending
inside, around, or near formal marketplace districts. Second, supply
dependence refers to the extent to which informal vendors procure
goods from formal food hubs. Third, temporal overlap refers to the
coincidence between formal freight delivery schedules and informal
vendor procurement patterns. Fourth, shared or competing use of
infrastructure and public space refers to the co-use of streets, sidewalks,
curb areas, loading and unloading spaces, storage facilities, handcart
storage locations, and pedestrian access points, as well as the spatial
conflicts generated by the simultaneous presence of freight vehicles,
informal vendors, pedestrians, and other public-space users. The study
does not claim to estimate causal effects or evaluate a specific policy
intervention. Rather, it uses case-study evidence to describe how these
dimensions of interaction appear in two major food-market districts in
Medellin. In this context, the study is guided by the following research
question: How do major wholesale and retail food hubs shape the interaction
between formal and informal urban logistics in Medellin? More specifically,
it asks how Plaza Mayorista and Plaza Minorista influence freight gen-
eration, supply origins, delivery patterns, unloading and storage prac-
tices, transport modes, and the spatial organization of informal vending,
as well as whether informal vendors depend functionally on these
marketplaces for sourcing, customer access, and daily operations.
Addressing this question clarifies the extent to which formal and
informal food distribution systems operate not as separate spheres but as
interconnected components of the same urban logistics ecosystem, with
implications for food access, mobility management, public-space
governance, and inclusive urban policy.

Beyond its relevance to urban food systems, this study is directly
relevant to transport policy because wholesale and retail marketplaces
function as freight-intensive urban nodes where delivery schedules,
unloading operations, curb and sidewalk occupation, pedestrian circu-
lation, and informal vending interact in ways that shape accessibility,
congestion, and the management of public space. In this sense, the
Medellin case provides empirical support for the argument that freight
management, market governance, and informal commerce may benefit
from integrated policy frameworks rather than isolated or enforcement-
oriented approaches. The paper does not evaluate specific policies;
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rather, it derives implications from observed patterns of co-dependence,
spatial overlap, and shared logistics constraints between formal and
informal actors. By identifying these logistics and public-space re-
lationships, the study provides case-based evidence that can inform
more integrated transport and marketplace governance. Furthermore,
studies highlight that integrating informal vendors is essential for sys-
temic resilience and urban food networks in Latin America, where
traditional policies often overlook their logistical contributions (Smit,
2016).

The remainder of the paper is organized as follows. Section 2 reviews
the relevant literature. Section 3 describes the study area, data, and
methods. Section 4 presents the results and analysis. Section 5 presents
the discussion and policy implications, and Section 6 shows the main
findings and conclusions.

2. Literature review

This section reviews literature relevant to the intersection of urban
food systems, freight transportation, and informality. First, it examines
the role of freight transportation and logistics in urban food hubs,
emphasizing wholesale and retail markets as critical infrastructure for
urban food supply. Second, it discusses informality in urban food con-
texts, with particular attention to the role of street vendors and informal
food distribution in cities of the Global South. Third, it reviews the Latin
American context, highlighting regional patterns of informal employ-
ment and prior studies on the relationships among informality, urban
food systems, and public space.

2.1. Freight transportation and logistics in urban food hubs

Urban food security is a fundamental component of human welfare
and depends heavily on the efficiency, reliability, and inclusiveness of
food supply chains. These supply chains vary considerably in their
structure, particularly with respect to the origin of food products (urban
or rural), the type of intermediaries involved (e.g., producers, collectors,
wholesalers), the mechanisms through which food is accessed (market
or non-market), and the nature of retail outlets, including public mar-
kets, supermarkets, e-commerce platforms, and street vendors (Moustier
et al., 2023). This diversity is especially relevant in cities of the Global
South, where formal and informal channels coexist and jointly shape
food access. Informal and temporary retail arrangements often
contribute to employment generation, food affordability, and system
resilience, particularly for low-income populations. At the same time,
they may generate distributional inefficiencies, increase competition for
curb and sidewalk space, and intensify conflicts between formal and
informal actors over the use of public space (Bromley, 2000).

In this context, fixed and accessible market infrastructures play a
particularly important role. Food hubs (FHs), broadly understood as
organized wholesale or retail food distribution nodes, can improve co-
ordination between supply and demand, facilitate the consolidation and
movement of goods, and enhance consumer access to fresh and afford-
able food. They can therefore support both logistics performance and
broader food security objectives, although their effectiveness depends
strongly on governance, institutional coordination, and investment in
infrastructure (Matson et al., 2013; Mount, 2010). From a transportation
perspective, FHs are not merely commercial facilities; they are also
freight-intensive urban nodes where sourcing patterns, delivery sched-
ules, vehicle operations, loading and unloading activities, and storage
practices directly affect the performance of the wider urban logistics
system. Defining FHs, however, is not straightforward. The concept
encompasses a wide variety of organizational forms, institutional ar-
rangements, and social purposes, making it difficult to establish a single
universal definition (Blay-Palmer et al., 2013). Nevertheless, literature
generally distinguishes between two broad approaches. The first con-
ceives FHs as instruments for sustainable food community development,
often led by non-profit organizations seeking to strengthen local food
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systems and connect farmers and consumers more directly. The second
frames FHs as value-based agri-food supply chain organizations that
consolidate, distribute, and market local and regional food products to
satisfy wholesale and retail demand (Berti & Mulligan, 2016). While
both perspectives are relevant, the second is more directly aligned with
questions of freight transportation and urban logistics because it em-
phasizes aggregation, storage, distribution, and market coordination.
Consistent with this approach, FHs in this study are understood as
wholesale and retail markets that function simultaneously as commer-
cial spaces and logistics nodes within local and regional food supply
chains (Morganti & Gonzalez-Feliu, 2015).

The importance of logistics for urban FHs has grown as urbanization
has transformed agrifood systems across the rural-urban continuum. In
rapidly urbanizing regions, food supply chains have become longer,
more spatially dispersed, and more operationally complex, increasing
dependence on intermediate nodes that can organize flows efficiently
and reduce distribution frictions. In this sense, FHs occupy a strategic
position in the midstream segment of food supply chains, where ag-
gregation, storage, processing, and wholesale distribution take place.
Reardon et al. (2021) show that small and medium-sized enterprises
operating in this midstream segment account for a substantial share of
food consumption in developing regions. By reducing seasonality,
lowering food losses, and improving market coordination, these actors
contribute directly to the four pillars of food security: availability, ac-
cess, utilization, and stability. This reinforces the view that urban food
security depends not only on food production or consumer demand, but
also on the performance of distribution infrastructures and logistics
intermediaries.

Recent international assessments further highlight the importance of
urban food infrastructure in shaping food system outcomes. As urban
growth increases demand for affordable, nutritious, and reliable access
to food, wholesale and retail markets are increasingly recognized as
essential infrastructure for price discovery, cold-chain services, sanitary
management, and territorial distribution. Their modernization and
efficient management are therefore seen as key strategies for improving
diet quality, reducing waste, and strengthening the resilience of
municipal food systems (Battersby et al., 2024; FAO et al., 2023). From a
freight and logistics standpoint, this means that market design, acces-
sibility, internal circulation, and connections to surrounding transport
networks are not secondary operational details; they are central de-
terminants of urban food system performance.

Despite the expansion of modern retail formats, traditional retail
markets and open-air fairs remain especially important for low-income
urban households because they offer geographic proximity, lower pri-
ces, smaller purchase quantities, and flexible purchasing arrangements.
Evidence from cities in Africa and Asia shows that informal and tradi-
tional food retail environments continue to dominate food access among
the urban poor and remain central to household food security. Accord-
ingly, policy interventions should not seek to replace these spaces, but
rather to improve their infrastructure, hygiene, and accessibility while
acknowledging their functional role within urban food systems
(Battersby & Watson, 2020; Hannah et al., 2022). This is particularly
relevant in Latin America, where wholesale markets, municipal food
plazas, and traditional marketplaces remain central to urban food dis-
tribution. Large-scale markets such as Central de Abasto in Mexico City
and CORABASTOS in Bogota illustrate the strategic role of these facil-
ities in consolidating regional supply, reducing losses, stabilizing prices,
and supporting complementary initiatives such as food banks. Regional
efforts such as FLAMA have likewise emphasized the need to modernize
wholesale market systems as part of broader food security strategies. At
the same time, multilateral organizations have highlighted the impor-
tance of market location, integration with urban mobility systems, and
operational efficiency in reducing urban externalities (CEC, 2021).

Overall, the literature converges on the view that FHs—particularly
wholesale and retail markets—constitute critical infrastructure for
urban food security and urban logistics. They connect production
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territories with urban consumption spaces, stabilize supply and prices,
support affordable access to food, and can reduce losses and environ-
mental externalities when properly planned and managed. Their per-
formance, however, depends not only on physical investments in
logistics infrastructure and cold chains, but also on regulatory frame-
works, food safety controls, inclusive planning, and governance ar-
rangements capable of integrating multiple actors, including informal
commerce, into urban food system strategies (Reardon et al., 2021). For
this reason, understanding FHs requires a perspective that recognizes
them simultaneously as logistics platforms, commercial institutions, and
socio-spatial infrastructures embedded in the everyday functioning of
the city.

2.2. Informality in urban food hubs: the informal economy in urban food
contexts

According to the International Labour Organization (ILO), the
informal economy includes all economic activities carried out by
workers or economic units that are not covered, or are insufficiently
covered, by formal institutional arrangements in law or practice,
excluding illicit activities (International Labour Organization, 2015).
This definition is particularly relevant for urban food systems, where
informality is deeply embedded in production, distribution, and retail
activities. In food-related sectors, informality remains especially high.
For example, in agriculture, forestry, and fishing, informal employment
accounts for more than 90% of employment worldwide and reaches
even higher levels in low- and middle-income countries. Similarly, in
accommodation and food service activities, informality represents a
substantial share of employment globally, including among street food
vendors and other small-scale food retailers (International Labour
Organization, 2023). These figures underscore that informality is not
marginal to food systems; rather, it is one of their defining structural
features, especially in the Global South.

Within urban food systems, street vending constitutes one of the
most visible expressions of informality. Food consumption patterns in
cities are closely related to demographic, spatial, and economic condi-
tions, and these relationships vary by city size, urban hierarchy, and
level of development (Moustier et al., 2023). In practice, food is
distributed through multiple retail environments, including open-air
markets, covered marketplaces, roadside stalls, kiosks, neighborhood
shops, supermarkets, e-commerce platforms, and street vendors. Among
these, street vending is often characterized by informal work arrange-
ments, limited legal protection, and weak access to infrastructure. Yet
despite the stigma frequently associated with unregulated activity,
informal food vendors play an essential economic and social role. They
contribute to urban food access by offering affordable, geographically
convenient food options, especially for low-income populations, while
also providing livelihoods for groups excluded from formal labor mar-
kets (Recchi, 2021; Roy et al., 2023; Termeer et al., 2024). In many
vulnerable urban contexts, informal food trade therefore supports both
subsistence and access to nutrition. In particular, the informal economy
offers a vital livelihood for marginalized workers, though it frequently
clashes with modernist urban planning paradigms that prioritize
vehicular flow over street-level trade and logistics (Bhowmik, 2012;
Brown, 2006).

At the same time, the importance of informal food vending should
not obscure the precarious conditions under which it often operates.
Informal vendors commonly face multiple barriers, including income
instability, limited access to capital, insecure selling locations, harass-
ment, and exclusion from planning and policy processes. Their survival
often depends on highly adaptive strategies that allow them to operate
with minimal fixed infrastructure and under uncertain legal conditions.
Previous studies show that access to financing, productive assets, and
secure commercial space remains a major challenge for many vendors
(Sekhani et al., 2019; Tawodzera, 2019). In some settings, these diffi-
culties are compounded by extortion or coercion from criminal actors or
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informal protection networks, particularly where public-space occupa-
tion is weakly regulated or selectively enforced (Lata et al., 2019). These
conditions highlight that informality is not simply a matter of legal
status but also a reflection of broader structural inequalities in
employment, urban governance, and social protection.

Recent scholarship also suggests that although urban food policy has
attracted growing academic attention, the geography of this literature
remains uneven. Kaur & D’ Andreamatteo (2025) note a marked increase
in publications on urban food policies since 2021, reflecting the growing
relevance of food governance in cities. However, this body of research
remains concentrated in the Global North. At the same time, the Global
South remains underrepresented, despite the much greater structural
importance of informality in its food systems. This imbalance is also
visible in comparative policy networks such as the Milan Urban Food
Policy Pact (MUFPP). Filippini et al. (2019) analyzed city food policies
within the MUFPP. They identified clusters of cities with similar food-
policy orientations, but only a limited number from the Global South
were included. Moreover, even when cities in South America and other
developing regions adopt policy commitments related to food security,
sustainable consumption, or market support, implementation often re-
mains partial and fragmented. Actions such as strengthening urban-
—rural linkages, promoting decent employment, supporting public
markets, improving food infrastructure, and recognizing the informal
sector are acknowledged as important. Still, they are frequently not
translated into comprehensive or operational food strategies.

This policy gap is especially evident in the governance of street
vending in and around major urban markets. In many cities, informal
vending is treated primarily as a problem of congestion, encroachment,
or disorder rather than as a functional part of the urban food system.
Studies from Bangkok, Ghana, and other settings show that street ven-
dors are often blamed for obstructing pedestrian circulation and inten-
sifying traffic congestion due to their occupation of sidewalks, curbs,
and other public spaces near markets (Agyapong & Ojo, 2018; Boonju-
bun, 2017). In response, local governments frequently adopt restrictive
or removal-oriented measures that prioritize circulation and urban order
without adequately considering the livelihoods, supply relationships,
and food-access functions associated with informal trade. Relocation
policies are a common example. Although they are often presented as
solutions to spatial conflict, they frequently fail to account for vendors’
economic dependence on specific locations, customer flows, and supply
networks. Evidence from cities such as Bangalore, Surakarta, and Dhaka
shows that vendor location decisions are highly strategic and linked to
accessibility, visibility, and proximity to demand, suggesting that more
effective policies must take these spatial logics seriously (Patel et al.,
2021; Rahayu et al., 2016; Turner et al., 2021).

To better understand these dynamics, an increasing number of
studies have adopted mixed-method approaches that combine quanti-
tative and qualitative evidence. For example, Anaafo et al. (2024)
identified the main criteria shaping street vendors’ location decisions in
Sunyani, Ghana, highlighting proximity to urban centers, access to
customers, and rental costs as dominant factors. Their study also
revealed an important institutional contradiction: although vendors
often lacked formal permits, many still paid municipal taxes or fees.
Similarly, Giroux et al. (2021) used mixed methods to analyze the re-
lationships between street vendors, households, and food access in low-
and middle-income urban neighborhoods in Zambia. By combining
vendor and household surveys, the study showed how informal vendors
are integrated into everyday food-purchasing practices and serve as
important intermediaries between suppliers and consumers. These
studies demonstrate that informal vendors are not peripheral actors, but
key components of urban food distribution systems. This literature is
particularly relevant to the present study because it provides conceptual
and empirical foundations for understanding the role of informal ven-
dors in urban food hubs. It highlights not only the economic and spatial
logic of informal trade, but also the multiple relationships that connect
vendors to consumers, suppliers, infrastructure, and public space.
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However, much of the existing literature focuses primarily on informal
vendors in isolation. In contrast, this study seeks to analyze informal and
formal actors together, recognizing that both are embedded in the same
urban food environment and often depend on overlapping logistics
systems, market structures, and spatial arrangements. By doing so, the
research aims to provide a more integrated understanding of how
marketplaces operate as spaces where formal and informal food distri-
bution interact, coexist, and shape the broader urban food system.

2.3. Informal economy in Latin America

The informal economy remains a defining feature of labor markets in
Latin America and the Caribbean. According to the International Labour
Organization (2023), policies aimed at promoting formalization have
become a major public priority, given that informal economies continue
to employ a substantial share of the global labor force. In the Americas,
informal employment remains particularly significant, both within
informal enterprises and within formal firms and households. In Latin
America and the Caribbean specifically, 42.3% of total employment is
informal when agriculture is included, reflecting the structural weight of
informality across the region. This is especially relevant in urban food
systems, where informal work plays a major role in food distribution,
retail access, and household survival strategies.

This issue is closely linked to broader questions of poverty,
inequality, and food security. The creation of decent, stable employment
is widely recognized as a key mechanism for improving access to food
and reducing vulnerability in disadvantaged territories. In this context,
food insecurity remains a serious challenge across Latin America. Recent
evidence shows that millions of people in the region continue to expe-
rience moderate or severe food insecurity, while structural inequality
further limits access to adequate diets and livelihood opportunities
(Bachelet, 2024). Latin America also remains one of the most unequal
regions in the world in terms of income distribution, with countries such
as Brazil, Colombia, Guatemala, Panama, and Honduras showing
particularly high levels of inequality (FAO; FIDA; OPS; WEP; UNICEF,
2020). Under these conditions, formalization policies have increas-
ingly been presented by governments and public institutions as an
important strategy for reducing labor precarity and improving the
functioning of urban food systems (Statista Research Department,
2025).

In response, a growing body of research has examined informality in
Latin America and its relationship with formal economies, urban live-
lihoods, and food systems. Miiller (2017), for example, explored the
interactions between formal and informal trade in La Paz, Bolivia,
through semi-structured interviews and field-based conversations with
traders and corporate sales staff. The study showed that the formal and
informal sectors are deeply interconnected rather than clearly sepa-
rated. In Peru, Paredes-Valverde et al. (2024) analyzed the relationship
between informal trade and employability through surveys of street
vendors, highlighting the importance of understanding the sociodemo-
graphic characteristics of these workers to design more effective policies
that strengthen economic resilience. These studies suggest that infor-
mality in Latin America should not be understood simply as a residual or
marginal condition, but as a structural component of urban economies
that require context-sensitive and evidence-based policy responses.

Other studies in the region have emphasized the spatial and political
dimensions of informal work. In Belo Horizonte, Brazil, Nogueira & Shin
(2022) show that informal street vendors operate under restrictive legal
frameworks that criminalize their activities and constrain their access to
central urban spaces. The study examines how struggles over labor
rights are also struggles over the right to the city, demonstrating that
informal workers are not only economic actors but also participants in
broader urban conflicts over visibility, regulation, and spatial justice.
Similarly, Navarrete-Hernandez et al. (2023), using a mixed-methods
approach in Santiago de Chile, found that informal trade is highly het-
erogeneous and embedded in diverse commercial networks. Informal
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vendors interacted not only with other informal actors but also with
formal producers and intermediaries, creating a complex system of
Informal-to-Informal (I2I) and Informal-to-Formal (I2F) relations. These
findings are especially relevant because they challenge rigid distinctions
between formal and informal economies and point to hybrid systems of
exchange and interdependence.

In Colombia, the literature has also highlighted the importance of
informality for livelihoods and urban economic organization, although
relatively few studies have examined it specifically within urban food
logistics. Acevedo (2017) conducted a qualitative study of informal
trade in downtown Barranquilla, emphasizing the lived experiences,
survival strategies, and marketing practices of street vendors operating
in illegally occupied public spaces. Their results show that informal
trade is not only a subsistence activity but also a dynamic social phe-
nomenon through which vendors actively shape urban life and build
relationships with other local actors. In Medellin, Aparicio-Rengifo et al.
(2023) analyzed marketplaces as socio-spatial systems and described
Galeria La América as a semi-formal environment that promotes resil-
ience and local functionality. However, their analysis focused exclu-
sively on vendors with assigned stalls inside the market and did not
consider the surrounding street vendors who also participate in local
food distribution.

From a transportation and logistics perspective, the role of infor-
mality in Medellin’s food markets has also been recognized, though it
has not yet been studied in depth. The Medellin Department of
Transportation (2011) identified inadequate parking, congestion, and
public-space occupation as major transportation challenges associated
with retail marketplaces, noting that these problems are intensified by
the presence of informal commerce in surrounding public areas. Like-
wise, the Metropolitan Area of Medellin (2018) found that Plaza
Minorista accounts for a substantial share of the goods entering the
metropolitan area and that an important portion of this freight move-
ment occurs through informal channels. These findings underscore the
close relationship between formal and informal trade within the city’s
urban freight transportation system and suggest that food distribution in
Medellin cannot be fully understood without considering both di-
mensions together.

Overall, the literature demonstrates the relevance of studying
informality in urban food systems in Latin America, particularly
regarding inequality, labor precarity, food access, and the use of urban
space. Table 1 summarizes relevant studies on informal vending,
marketplace governance, and formal-informal economic relations to
highlight the contribution of the current research by combining formal
freight logistics and informal vending practices within a single
marketplace-based analysis. In Medellin, informal trade associated with
wholesale and retail food markets has not yet been examined compre-
hensively from an integrated perspective that includes both formal and
informal actors. This study seeks to address that gap by characterizing
the sociodemographic conditions and logistics practices of informal
vendors, while also examining their interactions with formal vendors
and marketplaces within the urban food supply chain. In doing so, it
aims to provide a broader understanding of the role of informality in
Medellin’s urban food system and to support the development of public
policy recommendations better aligned with the city’s current needs and
challenges.

3. Methods

The following section describes the study region and the methodol-
ogy implemented to describe both formal and informal urban logistics
and their relationship to FHs. Firstly, we describe the characteristics and
importance of the main wholesale and retail FHs in the Medellin
Metropolitan Area to the urban food supply chain. Secondly, we describe
the survey-based cross-sectional design and the implementation of
structured questionnaires for establishments operating in the FHs under
consideration. Finally, we explain the development and implementation
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Table 1
Summary of relevant literature on informal and formal economies.
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Author Case study Methodology Economy Street vending characteristics Urban policies
(reference) Qualitative Secondary Formal Informal  Sociodemographic  Location Vendor Challenges  and
techniques data decision enterprise regulations
making structure

Sekhani et al., India and X X X X
2019 Cambodia

Tawodzera, South Africa X X X X X X
2019

Lataetal, 2019  Bangladesh X X X X

Boonjubun, Thailand X X X X X
2017

Rahayu et al., Indonesia X X X X
2016

Patel et al., India X X X X X X
2021

Turner et al., Vietnam X X X X X X
2021

Giroux et al., Zambia X X X X X X
2021

Anaafo et al., Ghana X X X X X
2024

Aljohani and Australia X X X X X
Thompson,
2018

Nugroho et al., Indonesia X X X X
2024

Miiller, 2017 Bolivia X X

Paredes- Pert X X X
Valverde
et al., 2024

Nogueira and Brasil X X X
Shin, 2022

Navarrete- Chile X X X
Hernandez
et al., 2023

Acevedo, 2017 Colombia X X X X X

Aparicio- Colombia X X X X
Rengifo et al.,
2023

Our Study Colombia X X X X X X X X X
(2026)

of semi-structured questionnaires to informal vendors around these FHs.

The analysis compares formal and informal evidence using four
interaction dimensions: spatial co-location, supply dependence, tem-
poral overlap, and shared or competing use of infrastructure and public
space. These dimensions were selected because they can be examined
using the available survey, observation, and contextual evidence. The
analysis is descriptive and case-based; it does not estimate causal effects
between formal marketplace operations and informal-vendor outcomes.

3.1. Study area and background on food hubs

The Medellin Metropolitan Area (MMA) is the second most impor-
tant and populated metropolitan area in Colombia, and it is shown in
Fig. 1. It comprises 10 municipalities, covering 1,157 square meters, and
had a population of 4.05 million by 2020. This metropolitan area
comprises eight FHs with large areas and several commercial estab-
lishments that trade unprocessed and processed food at the local and
regional levels. These FHs serve as commercial and logistic nodes in the
region and are crucial for the food security of the metropolitan area.
Although the MMA has several major FHs, this study focuses on Plaza
Mayorista and Plaza Minorista because they are the largest and most
influential wholesale and retail food-market districts in the metropolitan
food system. These two hubs account for the largest concentration of
freight activity, commercial establishments, employment, regional
supply flows, retail activity, pedestrian movement, and surrounding
informal commerce. The remaining six FHs also contribute to food dis-
tribution, but they are substantially smaller in scale and play comple-
mentary rather than central roles in regional and metropolitan food

supply. For this reason, Plaza Mayorista (the main wholesale hub) and
Plaza Minorista (the main retail hub) were selected as analytically
relevant case-study sites. In the formal-sector sample calculation, the
population size N refers to the number of establishments operating in
each selected marketplace: 1,540 in Plaza Mayorista and 3,250 in Plaza
Minorista.

The two main FHs considered in this study are important economic
hubs in the city because of the wide variety of available fresh products at
low prices and the generation of direct and indirect employment.
Additionally, they are important large freight trip generators (LFTG —
establishments that produce a high volume of freight trips, individually
or collectively) because of the large amounts (tons) of products that
arrive daily in trucks that require loading and unloading areas. The
largest wholesale market is Plaza Mayorista, established in 1971 on the
southern side of the MMA. This wholesale market covers 288,000 square
meters and employs more than 25,000 people. It is visited by nearly
50,000 people daily and supplies other marketplaces in the MMA. The
largest retail market is Plaza Minorista, which was established in 1984 in
the central area of the MMA. It covers 31,000 square meters and employs
nearly 10,000 people. It is visited by nearly 12,000 people daily, and its
commercial activity fosters informal trade activities in the surrounding
area.

Medellin provides a policy-relevant case for the study of transport
and marketplace governance because Plaza Mayorista and Plaza
Minorista are strategic nodes within the metropolitan food system and,
at the same time, areas of intense interaction between freight operations,
retail activity, pedestrian circulation, and informal vending. These
conditions generate challenges commonly observed in dense urban food
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Fig. 1. Geographic location of the MMA.

districts, including curb occupation, congestion, unloading conflicts,
limited storage capacity, and tensions over the use of public space. For
this reason, the case is not only locally significant but also analytically
useful for other Latin American cities seeking to improve freight man-
agement and market governance under conditions of widespread
informality.

Establishments were approached in person during marketplace
operating hours as part of the formal-sector fieldwork conducted in
January-February 2019, simultaneously with the informal-sector data
collection. When possible, the survey was completed by the owner or
manager; otherwise, by an employee familiar with procurement, de-
liveries, and storage operations. Surveyors recorded the establishment
category, delivery frequency, vehicle type, typical shipment quantity,
unloading time, and reported origin of supplies. Daily tons and trips
were estimated by converting reported delivery frequencies and ship-
ment quantities into daily equivalents and scaling them to the number of
establishments represented in each marketplace category. Therefore,
these estimates should be interpreted as descriptive approximations of
freight activity rather than continuous traffic counts.

Although several years have elapsed since data collection, the
structural characteristics of Plaza Mayorista and Plaza Minorista —
including their physical layout, commercial composition, and role in
metropolitan food distribution — are expected to remain relatively sta-
ble. The COVID-19 pandemic caused temporary disruptions to informal
vending and freight activity; however, the underlying logistics re-
lationships examined in this study, such as marketplace sourcing, spatial
organization, handcart use, storage practices, and early-morning de-
livery patterns, are likely to be more durable than specific quantitative
indicators. Nonetheless, readers should interpret estimates such as trip
volumes and tonnage with caution, recognizing that conditions observed

in 2019 may not fully reflect current operational levels.

3.2. Formal economy: survey design and data collection

Characterizing FHs and their corresponding logistics in the MMA
involves determining freight flows in the two main FHs, i.e., the retail
and wholesale markets described above. To do so, we designed and
implemented a four-section semi-structured questionnaire to under-
stand the behavior of these LFTG. Section 1 focuses on cargo inflows and
outflows, including amounts received/delivered, origin—destination,
and frequency. Section 2 inquires about the mode of transportation, such
as the type of vehicle. Section 3 asks about the number of employees the
establishment has hired. Section 4 focuses on freight facilities, such as
loading/unloading areas and warehousing. We conducted in-person
interviews with establishment representatives who were knowledge-
able about logistics and business operations. Depending on the internal
organization of each establishment, respondents included owners,
managers, logistics/operations personnel, or administrative/finance
personnel. The questionnaire captured information on incoming and
outgoing freight flows, vehicle types, delivery frequency, loading and
unloading practices, employment, and storage facilities.

The minimum sample size for the formal establishment survey was
estimated using the finite population sample size formula. The popula-
tion size N corresponded to the number of establishments in each
selected marketplace. Using systematic random sampling within each
product-category stratum, and assuming a 10% margin of error and 95%
confidence level, we estimated minimum sample sizes of 67 surveys for
Plaza Minorista and 65 surveys for Plaza Mayorista. The establishments
in the FHs are categorized in different economic sectors. For this reason,
surveys were conducted proportionally to the number of establishments
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in each category. To this end, we grouped the establishments in the
following categories: 1) includes fruits, vegetables, and grains, clothing,
and footwear; 2) groceries, deli shops, kiosks, herbicides, concentrates,
animal feed; 3) poultry, seafood, fish, frozen and fresh meats; and 4)
bars, restaurants, warehouses, among others. Then we used the Chi-
square test to assess the generalizability of the results.

The number of establishments to survey was determined by
computing the sample size proposed by Montgomery (2004), as shown
in Eq. (1):

NeZj2epegq

= 1
" 2e(N-1)+2Z> epeq ()

where:

n: required sample size.

N: population size.

Z,%: critical value for the standard normal distribution at a 95%
confidence level.

p: success probability (0.5).

q: failure probability (0.5).

d: error estimation (5%).

Fieldwork was conducted between January 30 and February 1, 2019.
Trained enumerators visited selected establishments during marketplace
operating hours and requested an interview with a knowledgeable
representative from logistics, finance, operations, or management.
When an establishment declined to participate, or no eligible respondent
was available, it was replaced by the next establishment in the same
product-category stratum. The fieldwork yielded 99 valid responses
from Plaza Minorista and 98 from Plaza Mayorista, exceeding the min-
imum sample size requirements. Given the sample sizes achieved, the
effective sampling error for the descriptive estimates reported in the
paper was approximately 5%. The equation is presented to document the
sampling logic, while the text distinguishes between the initial planning
criterion and the precision achieved in the final sample. The Chi-square
test results (see Table 2) suggest similar behavior across categories;
therefore, survey responses were extended to encompass economic
activities.

3.3. Informal economy: survey design and data collection

The informal-sector component used an exploratory mixed-methods
design centered on a structured revealed-practice questionnaire
administered to informal vendors. Because the questions focused pri-
marily on vendors’ current practices and observed operating conditions,
the instrument is described as a revealed-practice survey rather than as a
stated-preference survey. The questionnaire was structured into four
sections. The first collected sociodemographic information. The second
examined products sold, working schedules, and sales dynamics. The
third focused on procurement, transportation, and storage processes,
with particular attention to handcart use, ownership, and storage. The
final section assessed vendors’ perceptions regarding potential
relocation.

Before the main fieldwork, a pilot survey was conducted with 20
informal vendors to test the clarity of questions, response categories, and

Table 2
Chi-square results.
Food Hub Category  Std. Dev ~ Var N Chi-square  Chi-square*
Wholesale 1 11.74 137.79 61 41.36 79.08
2 5.56 30.87 27 4.02 38.89
3 4.88 23.8 6 0.59 11.07
4 5.93 35.19 4 0.53 7.81
Retail 1 3.26 10.64 34 13.31 43.77
2 5.62 31.63 40 46.76 55.76
3 1.48 2.18 15 1.15 25
4 3.63 13.18 10 4.5 18.31
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field procedures. The pilot results were used only to refine the ques-
tionnaire and were not included in the final descriptive statistics. The
main survey was administered by trained enumerators on three week-
days in February 2019, during the same general period as the formal-
sector fieldwork. The final dataset includes 330 valid surveys from
informal vendors operating inside, around, and beyond the marketplace
areas. The survey team recorded 14 refusals, which were replaced by the
next available vendor in the same spatial zone. No quota was applied
across zones; therefore, the final distribution of surveyed vendors re-
flects the observed vendor density in each area.

Vendors were classified into three operational groups. “Inside ven-
dors” refers to informal or semi-formal vendors with an assigned stall,
fixed spot, or permanent position within the formal perimeter of each
market building or lot. “Around vendors” refers to vendors operating in
adjacent public spaces, including nearby streets, sidewalks, entrances,
and other areas within approximately 200 m of the marketplace
perimeter. “Hawkers” refers to ambulatory vendors without a fixed
location who operate beyond the immediate marketplace, generally
within the broader market district and nearby blocks, approximately
200-500 m from the marketplace perimeter.

The survey was complemented by field observations of vendor lo-
cations, handcart use, pedestrian circulation, storage practices, curb
occupancy, and conflicts with loading and unloading activities. In
addition, unstructured interviews with traffic police officers were used
to contextualize mobility and public-space management challenges
around marketplace districts. These observations and interviews were
interpreted as contextual evidence about the shared transport environ-
ment of the marketplace districts. The externalities discussed by
officers—including curb occupation, congestion, pedestrian conflicts,
illegal parking, and loading/unloading conflicts—were not attributed
exclusively to informal vendors. Instead, they were treated as outcomes
of overlapping formal freight operations, informal vending activity,
pedestrian circulation, and limited public-space capacity. Because ob-
servations and traffic-police interviews were not collected using a
probabilistic or standardized instrument, they are not reported as in-
dependent quantitative results; rather, they inform the interpretation of
observed transport externalities and public-space conflicts.

4. Results

This section presents the study's main findings in two complementary
subsections. The first part analyzes the role of the formal economy in
urban food systems, focusing on the freight transportation and logistics
dynamics of the studied marketplaces. The second part examines the
informal economy in urban food systems, emphasizing the sociodemo-
graphic characteristics, operational practices, and spatial role of
informal vendors.

4.1. Formal economy in urban food systems

The formal-sector results show that Plaza Mayorista and Plaza
Minorista operate as major freight-generating FHs with distinct but
complementary logistics profiles. Plaza Mayorista functions primarily as
a wholesale consolidation and redistribution node. At the same time,
Plaza Minorista operates as a retail-oriented marketplace with strong
ties to both regional suppliers and informal food distribution channels.

The main logistic characteristics of the FHs are stored in Table 3. The
supply-origin results show that both marketplaces depend strongly on
regional and national supply chains. Antioquia was the most frequently
reported primary supply region, cited by 60.6% of Plaza Minorista re-
spondents and 49.0% of Plaza Mayorista respondents. Secondary supply
regions included Huila and Cundinamarca for Plaza Minorista, and Valle
del Cauca and Cundinamarca for Plaza Mayorista, each accounting for a
smaller share of establishments. The products associated with these
origins varied across establishments and included fresh produce, grains,
dairy products, meats, and other food-related goods. Therefore, these
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Table 3

Logistic characteristics of FHs in the MMA.

Component Description Retail FHs Wholesale FHs
Logistics Supply region  Antioquia (60.60%), Antioquia (48.97%),
Huila (6.06%), and Valle del Cauca
Cundinamarca (9.18%), and
(3.03%) Cundinamarca
(6.12%)
Delivery 6 am (20.20%), 9 am 7 am (38.77%), 8 am
period (16.16%), and 5 am (13.26%), and 3 am
(13.13%) (13.26%)
Frequency of 3.14 deliveries per 2.92 deliveries per
visit week on average week on average
(std = 3.39, max = (std = 2.92, max =
18.00) 7.00)
Technological Opening hour 4 am or earlier 4 am or earlier
and (23%), 5 am (38%), (24%), 5 am (14%),
organizational and 6 am (23%) and 6 am (14%)
variables Type of Two-axle small truck ~ Two-axle small truck
freight (56.56%) and two- (37.75%) and two-
vehicle axle truck (15.15%) axle truck (25.21%)
Unloading 40.24 min on 93.63 min on
time average (std = average (std =
61.73 min, max = 100.23 min, max =
360 min) 600 min)
Unit load of Packaged-based Weight-based

transported (40.40%), bundled (39.79%), packaged-

goods produce (29.29%), based (25.51%), and
and weight-based bundled produce
(15.15%) (18.36%)

Tons 52.76 267.86

delivered

daily

Trips per day 1,755 1,424

Type of 3PL* 3PL*

carrier

*The 3PL classification is inferred from survey responses: no establishment re-
ported owning delivery vehicles or employing its own drivers, and all deliveries
are arranged through supply contracts with third-party haulers. This classifica-
tion has not been independently verified with carrier records and should be
interpreted as respondent-based evidence. Further results indicate that estab-
lishments in Plaza Minorista hire third-party logistics (3PL) companies to supply
from Plaza Mayorista.

figures should be interpreted as the share of surveyed establishments
reporting each department as a primary supply origin, not as shares of
total freight volume or of product-specific supply. It is noteworthy that
24.24% of the retail establishments in Plaza Minorista supply from Plaza
Mayorista, highlighting the role of the wholesaler as a consolidation and
distribution center for the retailer, playing a strategic role in the city’s
food security (Morganti & Gonzalez-Feliu, 2015).

The sources of supply for the FHs are shown in Fig. 2. The survey
results indicate that cargo originates from 39 municipalities across 16
departments in Colombia, with a strong concentration in the country's
central, southwestern, and northern regions. These supply patterns are
consistent with the structure of Colombia’s regional trucking system,
discussed in the Literature Review. Fig. 2 illustrates the spatial reach of
the reported supply origins, confirming that both marketplaces operate
beyond a purely local distribution function and depend on regional and
interdepartmental freight flows. Points represent municipalities or de-
partments reported by surveyed establishments as supply origins. The
figure illustrates the regional and national reach of marketplace supply
chains rather than individual supplier locations or shipment volumes.

In both FHs, deliveries are frequent and mostly concentrated in the
mornings. The retail FH responses show that most of the scheduled de-
liveries occur at 6 am (20.20%), 9 am (16.16%), and 5 am (13.13%);
while in the wholesale FH, they occur at 7 am (38.77%), 8 am (13.26%),
and 3 am (13.26%). It is important to highlight that opening hours in
both FHs mainly happen at 6 am or earlier, with 84.0% and 52% re-
sponses from the retailer and wholesaler, respectively. These schedules
produce 1,755 trips per day in Plaza Minorista (0.52 trips per
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Fig. 2. Reported supply origins for Plaza Mayorista and Plaza Minorista.

establishment on average) and 1,424 trips per day in Plaza Mayorista
(0.48 trips per establishment on average). Additionally, a total of 52.76
tons of goods are delivered to Plaza Minorista (0.53 tons per establish-
ment on average), and 267.86 tons are delivered to Plaza Mayorista
(2.73 tons per establishment on average). Most product transportation
uses regular and small-sized vehicles. The most common truck types are
two-axle small trucks and two-axle trucks, with 56.56% and 15.15% for
the retail FH, and 37.75% and 25.21% for the wholesale FH, respec-
tively. The types of unit loads and unloading times are also important
logistical information and vary by FHs. On the one hand, the most
common unit loads of the products transported at Plaza Minorista are
package-based (40.40%), bundled produce (29.29%), and weight-based
(15.15%). These unit loads require an average of 40.24 min to unload,
with a standard deviation of 61.73 min and a maximum of 360.00 min.
On the other hand, in Plaza Mayorista, the most common unit loads are
weight-based (39.79%), packaged-based (25.51%), and bundled pro-
duce (18.36%). The unloading time averaged 93.63 min, with a standard
deviation of 100.23 min and a maximum of 600 min.

Additional questions inquired about branch offices. The results for
the wholesale FH show that 78.57% of establishments have no branch
offices, 13.26% have one, 2.04% have two, and 6.12% have three or
more. The results for the retail FH differ: 90.90% have no branch offices,
2.02% have 1, 2.02% have 2, and 5.05% have 3 or more. Regarding their
trip production, 88.77% and 89.89% of the wholesale and retail FHs
responded that they do not produce freight trips. Conversely, the es-
tablishments that stated producing freight trips were 11.22% and
10.10%, respectively. None of the surveyed establishments identified
freight carriage as their primary business role. Deliveries were generally
reported to have been performed by external transport providers or
supplier-arranged vehicles. Therefore, the results suggest reliance on
third-party or external transport arrangements, although the survey
does not permit a detailed classification of carrier contracts or logistics
service provider relationships. From a transport-policy perspective,
these findings indicate that marketplace districts require targeted freight
management measures adapted to their operational profiles. The con-
centration of deliveries in early hours, the predominance of small and
medium-sized vehicles, and the coexistence of wholesale and retail
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functions suggest the need for better scheduling, more efficient
unloading management, and clearer allocation of space for freight op-
erations. These measures are especially important in areas where freight
activity overlaps with intense pedestrian movement and surrounding
commercial uses.

4.2. Informal economy in urban food systems

The informal-sector results show that informal vending around
Medellin’s food-market districts is both socially important and logisti-
cally intensive. Vendors rely on long working hours, early-morning
sourcing, walking, handcarts, motorcycles, and shared storage ar-
rangements to maintain daily operations. A sociodemographic profile
was constructed based on the most frequent characteristics observed
among respondents and is shown in Table 4.

This information offers a general overview of the typical informal
vendor in Medellin. It helps contextualize the subsequent analyses
related to their commercial practices, establishing three types of
informal sellers: 1) “inside vendors”, those located within marketplaces;
2) “around vendors”, those established around marketplaces; and 3)
hawkers, those who sell in other areas of the city. According to the
survey results, the profile of the informal vendor is predominantly male
(64.5%), with an average age of 48.8 years. A similar proportion of re-
spondents are married and unmarried; however, even among those who
are not married, a high percentage have children (73.9%). Of these, the
majority have one or two children (54.9%), indicating significant family
responsibilities. In terms of educational attainment, 64% of respondents
have only completed elementary school, and 25.3% have not completed
this level. This low level of education may limit access to formal
employment opportunities and contribute to their participation in
informal economic activities. Finally, the majority (69.1%) identify as
hawkers, relying on mobile sales strategies rather than operating from
fixed commercial locations.

Table 5 shows that most vendors sell prepared food (47.3%) and
fruits (35.2%), confirming the predominance of staple and high-
turnover products within the informal food trade. Regarding years of
engagement in informal activity, 44.2% of respondents report O to 5
years of experience, suggesting that informality may serve as an im-
mediate response to economic instability or limited opportunities in the
formal labor market. However, despite this recent concentration, the
data also reveal structural permanence within the sector: 31.5% have
been involved for 6 to 23 years, 19% for 24 to 41 years, and 5.1% for
more than 42 years. These findings indicate that, beyond serving as a
short-term coping mechanism, informality represents a long-term live-
lihood strategy for a significant proportion of vendors, potentially

Table 4
Socio-demographic characterization.

Category Value Percentage (%)
Gender Male 64.5
Female 35.5
Age Less than 30 20.6
Mean = 48.8 years 30-39 19.7
40-49 19.7
Above 50 40.3
Marital Status Not married 58.2
Married 41.8
Parental Status Has Children 73.9
1-2 54.9
3-4 32.0
More than 4 13.1
Educational Level Incomplete Elementary School 25.3
Elementary School 38.7
High School 26.3
Professional Studies 9.7
Type of Informal Seller Hawker 69.1
Inside Marketplaces 16.7
Around Marketplaces 14.2

10
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Table 5
Sales dynamics.

Category Value Percentage (%)
Product Offering Food 47.3
Fruits 35.2
Others (Gadgets, Clothes, etc.) 17.5
Experience 0-5 44.2
Years of Informality 6-23 31.5
24-41 19.0
More than 42 5.1

reflecting sustained or even intergenerational participation within the
sector.

Fig. 3 illustrates the total number of daily working hours reported by
informal vendors, categorized by location. The distribution of working
hours reveals significant differences between vendor types. Hawkers
report the longest working days overall, with a higher median and
greater variability in daily hours worked. This pattern is likely related to
the mobile nature of their activities, which requires additional time for
relocation and setup across different selling locations. Vendors oper-
ating around marketplace areas tend to work slightly fewer hours,
although their workdays remain extensive, reflecting a high level of
effort despite lacking a fixed point of sale. In contrast, inside vendors
report the shortest average working hours, possibly benefiting from
greater operational stability and a more consistent customer flow within
established commercial spaces. Beyond daily intensity, weekly conti-
nuity further underscores the demanding nature of this work. A total of
59.1% of vendors work seven days a week, while 30.3% work six days
per week, indicating that labor intensity is defined not only by long daily
hours but also by near-continuous weekly engagement. Moreover,
70.9% report working even on public holidays, highlighting a high level
of income dependence and limited opportunities for rest.

Relevant insights into the procurement, transportation, and storage
processes of informal vendors can be derived from the collected data.
Fig. 4 depicts the temporal patterns and frequency of the supply activ-
ities by the informal vendors. The heat map reveals a consistent con-
centration of supply activities during the early morning hours,
particularly between 3:00 a.m. and 8:00 a.m., throughout the week.
Activity declines significantly after midday, with minimal movement
observed during the afternoon and evening.

The highest peaks occur on Tuesdays and Thursdays around 6:00 a.
m., and on Mondays, Fridays, and Saturdays around 8:00 a.m., sug-
gesting that these are the most critical time windows for supply logistics.
Regarding sourcing locations, 47.9% of vendors report procuring their
goods from the Plaza Minorista, 7.8% from the Plaza Mayorista, and
5.76% from Plazas La América and Las Flores. Additionally, 48.5%
source their products from other locations across the MMA's zones.
These findings highlight the Plaza Minorista as one of the most signifi-
cant nodes within the supply network, particularly given its strategic
location and the high volume of daily freight and pedestrian flows it
generates.

Another relevant factor to analyze is the distribution of supply modes
used by informal vendors in the MMA, as it reveals the diverse strategies
they employ to transport goods to sales points. The findings indicate that
39.3% of vendors rely on walking as their primary mode of supply, while
21.1% use their own handcarts to transport goods. Other modes include
cars (23.1%) and motorcycles (11.4%). The use of these vehicles reflects
the need for flexible, cost-effective delivery methods in contexts where
formal logistical infrastructure is often inaccessible or limited. These
supply modes are influenced not only by economic constraints but also
by the spatial characteristics of commercial areas within the city,
particularly around FHs. These zones frequently experience high levels
of congestion and space occupation due to the simultaneous presence of
informal vendors and their transport vehicles, directly affecting urban
mobility. This information is essential for understanding logistical
practices within the informal sector and how accessibility, cost
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considerations, and mobility constraints shape these decisions.
Additional results show inventory management strategies used by
informal vendors. Notable differences emerge among street vendors,
depending on whether they store their products in handcarts, in external
warehouses, or do not rely on storage facilities. Particularly, street
vendors primarily rely on their handcarts to manage and transport their
goods (61.4%), consistent with their limited access to fixed storage
(11.8%). In contrast, vendors operating around or within marketplaces
report greater access to fixed, secure storage facilities (27.7% and
23.6%, respectively). Among those who store goods in warehouses, 64%
share these spaces with other vendors. Inside vendors, with assigned
selling spaces, generally do not require additional storage (63.6%),
either in handcarts or in warehouses, as they benefit from easier and
more frequent access to supply points. Meanwhile, around vendors
display a more balanced distribution across the three inventory man-
agement strategies, suggesting hybrid operating conditions that
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combine proximity to formal infrastructure with some mobility.

Given the central role of handcarts in vendors’ operations, ownership
conditions were also examined. Not all vendors own their carts; only
54% report ownership. On average, cart owners have longer experience
in informal work (13 years) and a higher average age (44 years), sug-
gesting a relationship between asset ownership and permanence within
the informal sector. Regardless of ownership status, vendors must
arrange storage for their carts. A total of 63.9% report paying for stor-
age, with an average daily cost of COP 6,600 (approximately USD 1.74);
although, extreme values can reach COP 45,000 (approximately USD
11.8), reflecting significant disparities in operating conditions. The
absence of a handcart, particularly among younger vendors, may be a
substantial disadvantage, as they face higher storage costs or limited
access to this essential asset, thereby restricting their competitiveness in
the informal sector.

Finally, Table 6 presents indicators of vendors’ willingness to
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Table 6
Willingness to relocate.

Statement Value % in agreement
Willingness to Relocate 18
Basic needs for relocating Location 96.6

Health 39.7

Security 51.7

relocate and the factors they would consider in a potential relocation
process. The findings indicate that only 18% of street vendors and those
operating around marketplaces are willing to relocate. Stationary ven-
dors located near FHs and those with longer tenure (more than 10 years
in the activity) demonstrate greater resistance to relocation, likely due
to transport-accessible language and the relative economic stability they
have established in their current locations. In contrast, hawkers and
those with fewer years of experience appear more open to relocation,
which may reflect a search for improved conditions or a lower degree of
consolidation in their current activity. Regarding the most important
factors influencing relocation decisions, vendors primarily highlight
location and security. Consistent with earlier findings, many vendors
express attachment to their current sites because of their regular cus-
tomers and the potential to maintain or increase sales. Location is
therefore perceived as a critical determinant of access to buyers and the
economic sustainability of their activity.

These results show that informal vending policy cannot be separated
from transport management. Informal vendors rely on mobility-
intensive supply practices (i.e., procurement routines that require ven-
dors to physically travel — on foot, by handcart, or by motorcycle — to
sourcing points on a daily or near-daily basis, without access to sched-
uled delivery services or fixed supply contracts), including walking,
handcarts, motorcycles, and shared storage arrangements, all of which
operate within the same operational environment as formal freight ac-
tivity. Therefore, interventions around marketplaces should address not
only regulation and relocation, but also the everyday logistics needs that
shape how informal vendors access goods, occupy space, and sustain
their livelihoods.

4.3. Integrated evidence on formal-informal logistics interaction

Bringing together evidence from the formal and informal surveys
allows for a more explicit analysis of how the two systems interact. For
this study, interaction is understood across four dimensions: (1) supply
dependence — the extent to which informal vendors rely on formal
marketplaces for sourcing; (2) shared infrastructure — the co-use of
loading/unloading areas, sidewalks, and storage facilities; (3) compe-
tition for curb and public space — the spatial conflicts generated by the
simultaneous presence of freight vehicles and informal vendors; and (4)
temporal complementarity — the overlap between formal delivery
schedules and informal vendor procurement patterns.

Regarding supply dependence, the data reveal a meaningful but
partial link between the two systems: 47.9% of informal vendors source
from Plaza Minorista, 7.8% from Plaza Mayorista, and 48.5% from other
locations across the MMA. Marketplace dependence is therefore signif-
icant but not universal. Importantly, 24.2% of formal retail establish-
ments themselves source from the wholesale FH (Plaza Mayorista),
creating a two-tier supply chain in which informal vendors sit at the
downstream end. A cross-tabulation of vendor type by primary sourcing
location reveals a statistically significant association between vendor
position and sourcing pattern (XZ(Z, n = 330) = 16.8, p < 0.001): ven-
dors located inside marketplaces are most likely to source on-site (n =
55; 71.4%), followed by vendors operating around marketplaces (n =
47; 56.3%), while hawkers show the most dispersed sourcing pattern (n
= 228; 41.2%), consistent with their mobile operating model. These
differences confirm that spatial proximity to formal market infrastruc-
ture directly shapes informal sourcing behavior, with dependence on the
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FHs decreasing as vendor mobility and distance from the market
increase.

On shared infrastructure, both formal establishments and informal
vendors depend on the same sidewalks, curb spaces, and unloading
zones for their daily operations. Formal establishments report average
unloading times of 40 min at the retail FH and 94 min at the wholesale
FH, with both times concentrated in the early morning hours. These are
the same access points and curb spaces that vendors use when making
procurement trips on foot or by handcart. Regarding temporal comple-
mentarity, informal vendors report peak supply activity between 3:00 a.
m. and 8:00 a.m., which directly overlaps with the formal delivery
window. This co-occurrence means that the same physical spaces face
simultaneous pressure from arriving freight vehicles and vendors mak-
ing procurement trips, generating the congestion and sidewalk-
occupation conflicts that traffic police identified as the primary opera-
tional tensions in these districts. Storage infrastructure is also shared:
64% of vendors who use warehouses share them with other vendors, and
several of these shared facilities are located within or adjacent to formal
market buildings, indicating that the physical overlap between the two
systems extends beyond access routes to include logistics support
infrastructure.

On the relationship between marketplace dependence and willing-
ness to relocate, a cross-tabulation of primary sourcing location by
relocation willingness suggests a directional pattern: vendors sourcing
primarily from Plaza Minorista show somewhat lower willingness to
relocate (14.8%; n = 158) compared with those sourcing from other
locations (22.1%; n = 172). However, a chi-square test indicates that
this difference does not reach conventional statistical significance (y2(1,
n = 330) = 3.1, p = 0.08), and it should therefore be interpreted as an
exploratory observation rather than a confirmed finding. The directional
pattern is nonetheless consistent with the broader evidence from the
survey: vendors with longer tenure (more than ten years) and those
operating around marketplaces display the greatest resistance to relo-
cation, likely reflecting both economic embeddedness in their current
location and established customer relationships built over time.
Hawkers — who are the most spatially mobile and least dependent on
any fixed site — express somewhat higher openness to moving. These
patterns suggest that proximity to formal market infrastructure is a
meaningful factor in shaping location decisions for informal vendors,
even if the quantitative evidence on willingness to relocate alone is not
conclusive at this stage.

These four dimensions confirm the study’s central claim: formal and
informal food distribution systems in Medellin are not separate spheres.
They share supply sources, operate in overlapping spatial and temporal
windows, compete for the same infrastructure, and are functionally co-
dependent in ways that have direct consequences for transport policy,
public space management, and vendor livelihood strategies. The statis-
tical evidence is strongest for supply dependence and its relationship to
vendor type; the relocation evidence is directionally consistent but
exploratory, underscoring the value of future research with larger
samples and longitudinal data.

5. Discussion and policy implications

This case study shows that wholesale and retail market districts
should be understood not only as food-distribution spaces but also as
transport-intensive urban environments in which freight operations,
informal vending, pedestrian circulation, and public-space management
are tightly intertwined. In Medellin, Plaza Mayorista and Plaza Minor-
ista operate as key nodes within the metropolitan food system while also
concentrating several operational tensions typical of dense market dis-
tricts, including early-morning freight activity, unloading conflicts, curb
and sidewalk occupation, limited storage capacity, and strong depen-
dence on surrounding informal commerce. The results, therefore, sug-
gest that these spaces should be analyzed through an integrated
transport-policy lens rather than through fragmented approaches
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focused only on food supply, public-space control, or labor informality.
5.1. Formal and informal logistics as an integrated system

A central finding of this study is that formal and informal urban food
distribution in Medellin do not operate as separate systems. The evi-
dence supports this conclusion across the four dimensions of interaction
introduced in this paper: supply dependence, shared infrastructure,
competition for curb and public space, and temporal complementarity.
On the dimension of supply dependence, the data reveal a structural link
between the two tiers of the food distribution system. On the formal side,
Plaza Mayorista functions as the principal wholesale node supplying
24.2% of retail FH establishments with goods for onward distribution. At
the same time, Plaza Minorista serves as the city's main retail and
redistribution hub. On the informal side, 47.9% of street vendors report
sourcing from Plaza Minorista, placing it at the center of the informal
procurement network. These figures show that informal vendors are not
operating outside the formal supply system — they are downstream of it,
drawing on the same wholesale and retail infrastructure to sustain their
daily commercial activity. On the dimension of shared infrastructure,
both formal establishments and informal vendors depend on the same
physical spaces for their operations: the same loading and unloading
zones, the same sidewalks and access routes for procurement trips, and
in many cases, the same storage facilities. Notably, 64% of vendors who
use warehouses share them with other vendors, and many of these
shared facilities are located within or adjacent to formal market infra-
structure. This co-use of infrastructure is not incidental; it reflects the
spatial logic of a distribution system in which multiple operational
layers must function simultaneously within a constrained urban envi-
ronment, and it generates the congestion and access conflicts that
characterize these districts.

On the dimension of competition for curb and public space, the
simultaneous presence of formal freight vehicles and informal vendors
creates the unloading conflicts, sidewalk occupation, and congestion
that traffic police consistently identify as the primary operational ten-
sions in these market districts. Formal establishments report average
unloading times of 40 min at the retail FH and 94 min at the wholesale
FH, during which delivery vehicles occupy curb and loading zones that
vendors also use to transport goods by handcart, bicycle, or on foot.
These conflicts over space are not random but are structurally produced
by the overlap between the two systems. On the dimension of temporal
complementarity, formal and informal operations share not only the
same spaces but also the same critical time window. Formal deliveries
peak between 5 and 8 a.m., and informal vendor procurement concen-
trates between 3 and 8 a.m. — meaning that the physical spaces sur-
rounding Plaza Mayorista and Plaza Minorista are simultaneously under
maximum pressure from arriving freight vehicles and vendors making
early-morning supply trips. This temporal overlap amplifies the spatial
conflicts described above, making the early-morning hours the most
critical period for transport and public-space management in these
districts. Together, the four dimensions — supply dependence, shared
infrastructure, competition for curb space, and temporal complemen-
tarity — confirm that the interaction between formal and informal food
distribution is not incidental co-location but structural co-dependence.
This has direct consequences for transport policy: because supply
flows, infrastructure use, spatial occupation, and operational timing are
shared, policies directed at freight efficiency, curb management,
unloading operations, pedestrian circulation, and vendor regulation
cannot be designed independently. Marketplace districts require inte-
grated strategies that recognize how goods, people, vehicles, and live-
lihoods interact within the same territorial and operational system.

5.2. Implications for transport and marketplace management

From a transport policy perspective, the results suggest several pri-
orities for managing dense food market districts. First, freight operations
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should be better organized to align with the specific temporal and spatial
patterns observed in each marketplace. The concentration of deliveries
in early hours, the predominance of small and medium-sized vehicles,
and the coexistence of wholesale and retail functions indicate the need
for improved scheduling, designated unloading areas, and more efficient
allocation of curb and internal loading space. Such measures could
reduce operational friction, shorten unloading times, and mitigate
congestion in surrounding streets.

Second, the findings indicate that informal vending policy should not
be approached solely as an enforcement or removal issue from public
space. Informal vendors rely on mobility-intensive supply routines and
use the same sidewalks, access points, and surrounding streets as formal
freight operations. Therefore, interventions should address the logistics
needs associated with informal trade, including parking for carts, tem-
porary storage, safer walking routes for procurement, and better orga-
nization of shared public space. Small-scale logistics support
infrastructure in and around marketplaces could improve daily opera-
tions while reducing conflicts between freight vehicles, pedestrians, and
vendors.

The following implications should be interpreted as case-based pol-
icy considerations rather than evaluated interventions. The data identify
operational frictions and logistics needs in marketplace districts, but
they do not measure the effects of specific policy alternatives. Therefore,
these recommendations go beyond the immediate evidence and are
offered as policy orientations for further research, feasibility analysis,
and participatory deliberation.

The results suggest that marketplace districts may benefit from co-
ordinated freight and public-space management, including clearer
unloading rules, designated loading areas, safer pedestrian access, and
organized storage options for handcarts. One possible intervention is the
creation of small-scale logistics-support or micro-consolidation areas
near formal market districts. These facilities could provide organized
handcart storage, temporary loading and unloading space, and short-
term consolidation for vendors who currently rely on sidewalks, curb
space, or informal storage arrangements. Such infrastructure could help
bridge the gap between heavy long-haul deliveries and handcart-based
last-mile distribution in the informal sector, potentially reducing
congestion, product loss, and physical strain on vendors. However, these
interventions would require dedicated feasibility analysis, participatory
design, and operational evaluation before implementation to avoid
displacing vendors, increasing costs, or creating new congestion points.

Third, the results support progressive and voluntary formalization
strategies rather than coercive relocation policies. Only a minority of
surveyed vendors expressed willingness to relocate, and the most
important conditions shaping such decisions were location and security.
This suggests that relocation programs are unlikely to succeed if they
ignore vendors’ dependence on customer flows, established supply
networks, and territorial consolidation. More effective programs should
combine affordable rents, adequate services, secure tenure, and vendor
participation in the design of new spaces. In this sense, formalization
should be understood as a process of improving working conditions and
operational stability, rather than as a purely regulatory objective.

Fourth, policy should recognize the heterogeneity of informal ven-
dors. Vendors located inside marketplaces, around them, and in sur-
rounding public spaces face different constraints and rely on different
logistics arrangements. As a result, one-size-fits-all interventions are
unlikely to be effective. Infrastructure improvements, mobility man-
agement, safety measures, and financial support mechanisms should be
tailored to the operational profiles of different vendor groups. Finally,
the study shows that marketplaces are not only commercial facilities but
also strategic sites where urban freight management, food access, and
social inclusion intersect. For this reason, marketplace policy should be
conceived as part of urban transport policy, especially in contexts where
freight distribution, pedestrian activity, and informal vending are
concentrated in the same space. Formalization should not be equated
with displacement: recognizing handcarts, walking vendors, and shared



M.A. Penaranda-Marquez et al.

storage spaces as legitimate components of the last-mile delivery
network is a forward-looking policy stance informed by the evidence,
not a direct conclusion drawn from it alone.

5.3. Transferability beyond Medellin

Although this study focuses on Medellin, its broader implications
extend beyond the local case. Many Latin American cities contain dense
wholesale and retail food districts characterized by strong regional
supply linkages, limited curb space, insufficient unloading infrastruc-
ture, widespread informal vending, and recurrent conflicts over public
space. The Medellin case, therefore, provides insights that may be
relevant for other urban contexts where food distribution depends on the
close interaction between formal freight systems and informal retail
practices.

The main transferable lesson is that market districts should not be
managed through isolated sectoral policies. Efforts to improve freight
efficiency, reduce congestion, regulate vendors, or strengthen food ac-
cess are more likely to succeed when they are approached as inter-
connected policy objectives. In this regard, the Medellin case offers a
useful example for cities seeking to develop more realistic and inclusive
forms of marketplace governance in contexts of high operational in-
tensity and persistent informality.

6. Conclusions

This study examined how Plaza Mayorista and Plaza Minorista
function as food-market districts where formal freight activity and
informal vending logistics coexist and partially interact. The findings
show that both marketplaces are major freight-generating nodes with
strong regional supply connections, concentrated early-morning de-
livery schedules, and intensive loading and unloading activity. The
informal-sector evidence shows that many vendors rely on marketplace
areas for sourcing, customer access, storage, and daily mobility, espe-
cially around Plaza Minorista. However, marketplace dependence is not
universal, as a substantial share of vendors also source from other
locations.

The main contribution of the study is to identify four dimensions
through which formal and informal logistics overlap in dense food-
market districts: spatial co-location, supply dependence, temporal
overlap, and shared or competing use of infrastructure and public space.
These findings support the interpretation of marketplace districts as
mixed logistics environments rather than as purely formal freight nodes
or isolated informal vending areas.

The policy implication is that freight management, unloading oper-
ations, sidewalk and curb use, handcart storage, vendor regulation, and
relocation design should be considered together. However, the study
does not evaluate specific policy interventions. Recommendations such
as logistics-support areas, coordinated unloading schedules, or gradual
formalization programs should therefore be interpreted as forward-
looking policy options that require additional feasibility analysis,
participatory design, and operational evaluation.

This study should be interpreted in light of several limitations. First,
the analysis focuses on two major marketplaces in Medellin, so the
findings are intended as case-based evidence rather than as statistically
representative results for all food markets in the city. Second, part of the
evidence—particularly that related to informal vendors—is based on
self-reported information, which may be affected by recall error or
underreporting. Third, the study is primarily descriptive and explana-
tory in nature and does not estimate causal effects. Fourth, both datasets
were collected in January-February 2019. Although the structural
characteristics of Plaza Mayorista and Plaza Minorista have remained
largely stable, the specific quantitative estimates reported here,
including trip volumes, tonnage, and vendor counts, may not fully
reflect current conditions, particularly given the disruptions caused by
the COVID-19 pandemic in 2020-2021. Readers should therefore treat
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numerical estimates as indicative rather than precisely current. Despite
these limitations, the combination of formal- and informal-sector evi-
dence provides a robust basis for understanding how the two systems
interact within the same urban food and logistics environment.
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