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Abstract
The informal economy, represented by the street vendors, is not a recent trend. Although there are
a lot of advantages of the street vendors, conflicts exist. This research explores the complaints
towards street vendors in Manhattan and discusses their distribution and influential factors.
Through the analysis, governments and city planners have a general understanding of the conflicts
and guideline for the future design and regulation. It mainly uses the quantitative method, by a mix
of data, to explore the complaints towards street vendors. This includes the spatial analysis using
GIS and the linear regression model. The results show that the more diverse that the land use is,
the more conflicts between the street vendors and the city. The larger the income unevenness, the
more complaints. And the area with more street connectivity has more complaints towards street
vendors. The results reevaluate the mixed land use in urban planning and the current regulation.
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Chapter 1 Introduction
Research Value
The informal economy, represented by the street vendors, is not a recent trend. Scholars have
discussed its impacts from both social and economic aspects. According to the Market Research
Report1 made by IBIS World2, the street vending industry has made a huge contribution to the
urban economy in the past several years. Since modern people live under fast pace, they tend to
eat out frequently. A large number of people choose the street vendors, which are cheaper and
faster. For example, Qing Yun food truck, which is one of the Chinese food truck outside Columbia
University, has around hundred sales every day. Almost all the sales come from students. These
students may stay the whole day at school and the food truck is the cheapest and most convenient
choice. This may be one reason for the fact that there are always street vendors in the city.
However, street vendors are always seen as the business at the edge of law and the representation
of the lower class of the society. Therefore, there are always complaints towards street vendors,
especially in the big city like New York, since there seem many conflicts between the street
vendors and the city.
The study provides a guideline for urban planners and the government for future planning
including the prediction of land use, the balance of income level, and regulation of informality.
Since this study considers several factors including urban diversity, income evenness, and
sidewalk character, it helps several departments including citizens, business owners, and
government to participate together in the land use management. Moreover, the understanding of

1

IBISWorld Industry Report 72233, Street Vendors in the US, June 2017, Andrew Alvarez
IBISWorld is a global business intelligence leader specializing in Industry Market Research and Procurement and
Purchasing research reports.
2
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the complaint distribution and its influential factors is helpful for both developing country and
developed country.
For the developed country such as America, street vendors have become one type of the whole
business chain. The social-economic significance of the street vendors is accounted and most of
the cities already have regulations to restrict the behavior of the street vendors, which means that
the street vendors are legalizing. However, there are still a great number of conflicts between the
street vendors and the city. The research helps them thinking how to improve the existing
regulation and further thinking how to better empower the social interaction and diverse the city
economy by alleviating the conflicts.
For developing countries such as China, the contribution of the street vendors on economy and
society is largely underestimated and ignored since they are seen as the illegal economy. For
example, the city management keeps going on patrol to make sure that there are no street vendors
on the street in Qinhuangdao, which is a small city in China. The interesting part of this
phenomenon is that these countries always have a huge population and with huge economic
inequality within the society. In other words, these societies need the informal business to provide
extra job opportunities and revenues for the low-income family. However, at the same time, they
see the street vendors as obstacles of the development of the city and threatens to the public health.
Therefore, with huge contradiction, the phenomenon is not able to eliminate. However, with
suitable regulation and urban design, the city is able to balance the conflict between the
shortcoming and the merit of the street vendors.

Literature Review
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There is less research discussing the conflict between the street vendors and the city by exploring
the distribution of the street vendors’ complaint and their influential factors. There may be one
reason. There is no data recorded for the street vendors’ location and their time schedule because
of their informal characters and mobile nature. This limits the analysis of the relationship between
the complaint and the distribution of the street vendors themselves. By searching the open data in
the United States, only two cities have the data for street vendors' location, Baltimore, and
Washington DC. Moreover, although these two cities have the data, they contain only a small part
of data of the whole vendors' market. One reason is that there exists a large amount of unregistered,
unlicensed or illegal street vendors, which are hard to track. Another reason may be that some of
the street vendors have no fixed location, they change location based on the weather, daily time,
social events, festivals and so on. For example, the Flying Pig, a food truck, changes their location
and updates their routes on twitter every day. So for the street vendors like the Flying Pig, it is
hard and inaccurate to geocode their location on the map. However, some researchers talk about
the informal economy and the regulation of the street vendors, which helps a lot in this study. In
addition, the methodologies in the similar researchers help to generate the structure of the design.
A study conducted by Rida Qadri3 analyzed the distribution of the enforcement of street vendors
in Manhattan and its influential factors. The enforcement data represents the violations of the street
vendors. It shows the conflicts between the street vendors and the city from the perspective of
policy and regulation. Through two regression models with different scales, the author
concentrated on the Business Improvement Districts. To alleviate the limitation of lacking street
vendors’ location data, the author chose three study areas to geotag the location of the street

3

Qadri, Rida. "Vending the City: Mapping the Policy, Positioning and Policing of Vending in New York City."
Lecture Notes in Geoinformation and Cartography Planning Support Science for Smarter Urban Futures, 2017, 41931. doi:10.1007/978-3-319-57819-4_23.
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vendors by the different time. The author concluded that most of the violations and conflicts
between the street vendors and the city could not be simply solved by the regulation and restriction.
The places with higher restricted level, especially BIDs, tend to have higher violations. The areas
with higher retail density attract more violations, accompany with higher complaint level. It stated
that even though the BIDs have the sense of mission of cleaning their street and taking charge of
their public space, not all of them see the street vendors as a problem that needs to be solved or
maybe they just don’t have enough budget or ability to regulate the street vendors. This research
proved that the BIDs do influence the behavior of the street vendors. There is a positive correlation
between the violation and the land value, and the same as retail density. However, the enforcement
data only provided the street vendors’ reaction towards the conflicts between them and the city. It
did not show how the citizen reacts to the conflicts and how does that reaction in response to
different urban characters.

Another study talked about the regulation of the informal business, represented by the street
vendors. Ryan Thomas Devlin conducted it4. The author used three main methodologies, including
on-site study, interview, and archival research. The author first analyzed how does the regulation
of street vendors been generated. The research stated that the development of the vending
regulation was always correlated with the economic and urban environment back then. Different
from others, the development of the vending law is not easy. It is improved by the continuous
violations towards the restriction and regulation. Through the analysis of the regulation of the
history, the author found the two-sidedness of the vending law. On the one hand, it excluded the
street vendors from the normal business chain. The aim of the law, at some point, is to keep the

Devlin, Ryan Thomas. "‘An Area That Governs Itself ’: Informality, Uncertainty and the Management of Street
Vending in New York City." Planning Theory 10, no. 1 (2011): 53-65. doi:10.1177/1473095210386070.
4
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vendors off the street. On the other hand, the high violations make the government rethinking the
regulations and trying to protect the rights of the street vendors based on the different situation.

Then the author pointed that the food vendors started to be treated differently from other street
vendors since there tended to be a large number of them on the street. Therefore, there was a strong
conflict between its regulations and the property values, also the public space. Through the analysis
of laws that generated by different departments, the author found that the current regulation is able
to guarantee the interest of the largest group, which has its control over its public space. Moreover,
as we know, the regulation is not satisfied by them all. Finally, the author argued that the condition
of the street vendors is different in each country and New York is unique since it separates the
street vendors into different groups.

Lastly, the Shannon index5 is a calculation method of diversity and evenness that broadly used in
the different areas, such as species and land use. For example, a study6 used it to evaluate the land
use diversity by different land use categories including the residential area, commercial area and
so on.

Research Question
1. How does the complaint towards street vendors distribute in Manhattan?
2. What influences the distribution of the complaint towards the street vendors?

5 Generated by Claude Shannon. https://en.wikipedia.org/wiki/Diversity_index
6 Brown, Barbara B., Ikuho Yamada, Ken R. Smith, Cathleen D. Zick, Lori Kowaleski-Jones, and Jessie X. Fan.
"Mixed Land Use and Walkability: Variations in Land Use Measures and Relationships with BMI, Overweight, and
Obesity." Health & Place 15, no. 4 (2009): 1130-141. doi:10.1016/j.healthplace.2009.06.008.
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Chapter 2 Methodology
Study Area
Since the developed country has more completed regulation and open data, the study chooses the
United State as the study area.
Table 1 311 Complaint towards Street Vendors by Borough

Source: 311 Department. 311 Service Request from 2012 – 2017

Table 1 shows the complaints towards street vendors by each borough. There are 24212 complaints
related to “vending” in the whole New York City, from 2012 to 2017. Moreover, 14601 of them
are from Manhattan, which is around 60% of the whole New York City. Therefore, the study area
is located in Manhattan (SEE Figure 1 Study Area Locator). It is located in the New York City of
the United State.
Figure 1 Study Area Locator
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Data and Method Overview
The study uses the 311 complaint data from the 311 Department. 311 complaint data is a good way
to state the response from the citizen. There are 290 complaint types inside the 311 data such as
the noise and the heat. This research extracts the relative data with the label of "vending" in the
complaint type. This data includes the characters such as the complaint location type (park,
residential building, store, and sidewalk), complaint time (year, month, day and hour), complaint
descriptor (in prohibiting area or unlicensed) and the reaction from the NYPD for each reported
complaint.
Then some supporting data is used to help with analysis. The PLUTO data issued by the
Department of City Planning is used to calculate the land use diversity. It records the data by tax
lot level. It includes the characters that are used in this research such as the population, area,
commercial area, residential area, office area, retail area and so on. The sidewalk data issued by
the city government provides the area of the sidewalk. Although there is no sidewalk width data,
the area percentage is also significant in this research. Another data is the demographic data from
the 2010 census data. It provides the income to poverty ratio data by census tract.
The study unit is based on the zip code. Census tract is too small to include diverse urbanism so
that it is hard to find a relationship in census tract level. So with larger boundary, the analysis is
more accurate and comprehensive.
There are two parallel analyses in this study (SEE Figure 2 Methodology). The first one is
identifying the distribution, in terms of time and space, of the complaints towards street vendors
in Manhattan. To have a comprehensive understanding of the distribution, the method is split into
two aspects. The time distribution is analyzed through vertical (by year, month and daily hour) and
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horizontal (by seasons) ways directly through the 311 data. Then the spatial distribution is analyzed
by the Kernel Density Estimation.
Figure 2 Methodology

Then the second one is identifying the influential factors of the complaints. The goal is to find how
the urban diversity, income evenness, and street connectivity influence the complaints. So three
variables are defined and generated, which are urban diversity, income evenness, and street
connectivity. Urban diversity is made up of office area, residential area, retail area and sidewalk
area. The reason that this research uses the retail area and the office area instead of the commercial
area as a total is that the office area and the retail area may have a different impact on the
complaints towards street vendors. Then the income evenness consists of the income level,
represented by the income to poverty ratio across the population. The first level is that the ratio

8|Page

smaller than 1, which means that the income is lower than the poverty level. The second level is
that the ratio larger than 1 and smaller than 1.5. The third level is that the ratio larger than 1.5 but
smaller than 2. Then the last and highest level is that the ratio larger than 2, which means that the
income is larger than two times of poverty income level. The reason for choosing these components
is that these are related to the complaints based on the regression model. The methods for these
two variables, urban diversity and income evenness, are same. Take the urban diversity as an
example, the study implements each component into the Shannon index, including retail office
FAR, retail FAR, residential FAR and sidewalk area density. Then the next step reclassifies each
raster layers into 5 classes by quintile, number 1 – 5 represents low to high values. Then a layer
with 5 classes is made, named urban diversity. Another variable is the street connectivity. It is
analyzed by GIS using network analysis tool. This tool calculates the connectivity of the street by
calculating the number of selection of routes in each intersection. Then the next step collects these
intersect points into zip code, calculates the density and scores the layer from 1-5. 1 represents the
low connectivity and 5 represents the high connectivity.
Finally, the last step does the regression with the independent variable as 311 complaint density
and the dependent variables as urban diversity, income evenness, and street connectivity.

Limitations
The main limitation of this study is the lack of the location of street vendors. It is hard to consider
the relationship between the distribution of the street vendors and the complaint towards them on
a larger scale without the location of street vendors. But the main goal of this research is to explore
the distribution of the complaint and its reason, so it is still reasonable if we don’t have this data.
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Another limitation is that this study only chooses four components for each variable. For more
comprehensive and accurate analysis, the future analysis can put in more components or try
different index for the diversity and the evenness.
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Chapter 3 Background
A Brief History of Street Vendors in New York City
It is essential to know why and how the street vendors popped up. Traced back to the earlier time,
the mobile food service practice is one of the strategies for those low-income households to
maintain subsistence and earn income. However, the world is changing rapidly so that we are under
the condition of increased pressure and limited resources. Temporary uses were always not part of
the solutions for urban planning. When something needs to be done in a vacant land, the first
choice was to rebuild it or fill it. Referring to Bauman’s notion of ‘liquid modernity’ 7 , the
temporary nature of food trucks allows the exploration of potentials while minimizing necessary
investment of resources. This is what street vendors actually do. Mobile food service helps to test
the markets’ need in the different area with a lower investment than running a brick & mortar
restaurant. So not only low-income people run the street vending to make a living, the new
generations start to use it to test the market ideas and run their own business. Especially during the
economic recession, more and more people tried to find a new way to maintain their subsistence
after losing their jobs.

Current Status of Street Vendors in New York City
According to the recorded in The Street Vendor Project8, there are over 20,000 street vendors in
New York City, including food vendors, merchandise vendors, art vendors and etc. While most of
them are operated by the people who are struggling with life, some of them are operated to start a
business or to try the business with lower investment or to popularize their product. However, the
cap of the license for street vendors in NYC is limited, so a lot of street vending owners choose to

7
8

Zygmunt Bauman (1927–) was born to a Jewish–Polish family in Poznan, Poland
Street Vendor Project is a non-profit organization. It provides support for the street vendors.
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start an unlicensed vendor and wait for the waiting list for the license. Therefore, the actual number
of street vendors maybe more than 20,000.
Therefore, they are facing huge conflicts with the city. People complain that they are occupying
the sidewalk, making noise on the street, making community environment dirty, stealing
businesses from brick-and-mortar and escaping from the responsibility of paying tax and making
more traffic problems. So there are debates about whether street vendors should be expanded
citywide considering the following conflicts.

The conflict between the Street Vendors and the Existing Market

There are complaints anywhere about this issue. The brick and mortar owners concern about their
surviving when considering the issue of competition with street vendors. The street vendors such
as food trucks provide food cheaper and faster. So street vendors, with its advantage of fast, cheap
and convenient, are increasingly popular since modern people are in the fast pace. In addition, the
rent for a store in Manhattan is super high, which is around at least $10,000, and the fee to start a
vendor is far away from lower than that. Therefore, without the right regulation, it is hard to
balance and deal with the problem that street vendors are hurting small brick and mortar business.

The conflict between the Street Vendors and the Land Use
Although there is a regulation that restricts the location of the street vendors to the sidewalk with
the width of at least 12 feet, the customers in front of the vendors still disturb the pedestrian. Take
the food truck as an example, usually, the size of a food truck is 6 feet by 15 feet. If there are over
30 customers waiting along the food truck, like the food truck in front of Columbia University,
there is only a narrow gap left for the pedestrian to go through. In addition, there are even more
vendors parking on the sidewalks which are restricted to the vending.
12 | P a g e

The conflict between the Street Vendors and the Authorities

In addition, food truck owners choose the location based mainly on whether there is a high flow
of the pedestrian or whether they can sell more products. Moreover, by doing this, they sometimes
may violate the regulation and restriction. There are a huge number of the tickets issued for the
street vendors for each year, according to the NYC Environmental Control Board. But the problem
is not only about the huge number of violations. Within these violations, only 5% of them paid the
fines. So although the street vendors provide job opportunities and make extra avenues for the
government theoretically, the budget the government paid on the management of the street vendors
is far more than it received from them such as the registration fee, according to the Fiscal Year
2017 made by the Independent Budget Office of the City of New York.

The conflict between the Street Vendors and the Urban Health
The process of preparing food in street vendors is limited in the food truck. For example, a lot of
food truck prepare food without using the glove or washing hands. And at the same time, they
touch money or something else which is not clean. This makes the food unclean. And it is not easy
to make sure the food stored in the truck is suitable for the temperature at that time. People are
complaining that the enforcement is loose so that a great number of food trucks do not achieve the
healthy standard and even unlicensed. According to Daniel Biederman9, they have been asking the
authorities such as the Health Department and Consumer Affairs to strengthen their regulations.
But “it seems like a hopeless case”, said by Daniel Biederman.

9

Daniel Biederman, the president of the 34th Street Partnership
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Regulations of Street Vendors in New York City
The regulations of the street vendors are controlled by several different authorities from both city
and state, which represent different urban aspects including Department of Transportation,
Department of Consumer Affairs and Department of Health and so on. This is why it is hard to
regulate the behavior of the street vendors. Among all the institutions, the New York City Council
is the primary agencies that generate the vending law. Besides vending law, street vendors also
need to follow the rules regulated by other authorities mentioned above. Once vendors violate any
of the rules, the owners will get a ticket and corresponding fine. There are five types of street
vendors defined by the government based on their different function and the city law, including
the general merchandise vendors, the food trucks, the first amendment vending, the military
veterans vending. Moreover, there are still a huge number of unlicensed vendors. These vendors
are defined and regulated by the NYC government.
Due to the effects that the street vendors may make on the street in different areas, at the different
time, there are restrictions of the street vendors. There are restrictions by days and by hours. For
example, the Wall Street (from the Broad Street to the Broadway) has a restriction to the street
vendors from 8 am to 10 pm on weekdays. The Fifth Avenue (from 47 Street to 58 Street) has a
restriction from 10 am to 6 pm on weekends. (SEE APPENDIX A Street Vending Restriction).
The government illustrates more details clearly10.

10

The details can be found in http://www1.nyc.gov/.
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Figure 3 Street Vendors’ Restriction

Source: Space of Margin: Documenting the Spatial Practices of Global Migration.
Higher Education and Street Vending 08/19/2015.
http://www.spacesofmigration.org/?p=2554
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Chapter 4 Findings
Category
The 311 data provides a deep inside towards the citizen's reaction at the different time and in the
different place in Manhattan. Although there is no detailed description of why people complain to
vendors, the 311 data provides the general description of the compliant location type. Through the
analysis of the description of the compliant location and 311 reactions towards those compliant, it
is able to generate a general understanding of the citizen's reactions.
Figure 4 Complaint Location Type

2% 5%

12%

81%

Park/Playground

Residential Building/House

Store/Commercial

Street/Sidewalk

Source: 311 Department. 311 Service Request from 2012 – 2017

According to the Figure 4, there are four types of compliant location types. The highest potential
that citizen will make a complaint towards the street vendors in the street or sidewalk, which is
81% of whole complaint number. According to the Street Vending Report made by IBIS, most
street vendors located on the sidewalk. And since it belongs to the public urban space with
relatively narrow space, the impact of it on the sidewalk would be exaggerated to some extent. So
there are more complaints on the sidewalks. The second complaint location is the store or
16 | P a g e

commercial place. Since that the commercial stores always generate a high flow of customers, the
street vendors' owners are willing to take the risk to violate the restriction and set their vendors in
the prohibited area. So citizens complain more about ‘Parking in Prohibited Area' in these
locations. The next rank is the residential area. Some residents complain for the reason that they
see the street vendors as the lower level of business, which will destroy the consistency and the
beautification of their community11. Some other residents think the street vendors are taking the
urban space and perturbed the good street order12. Since the residential area includes both the
private and government housing, people are not only complaining about the extra traffic the street
vendors made but also a lot of other things such as the illustration above. The place with the least
complaint is the park and playground. Although that there are fewer street vendors in the park or
ground than other places, the main reason for the less complaint is that there is enough space here
for the street vendors. So the vendors won't disturb the space too much.
Figure 5 Complaint Description

Unlicensed
34%

In Prohibited Area
66%

In Prohibited Area

Unlicensed

Source: 311 Department. 311 Service Request from 2012 – 2017

“These vendors take to the street, and they drag everything down to their level…...They are there and in your way,
and as a resident, you cannot do anything about it.”(Mohsen, 2012).
12
"They are colonizing more space every day and crossing all boundaries. They ought to respect the space they are
in, and actually, they violate our privacy and humanity."(Alison Brown, 2017).
11
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The two major compliant descriptions are the violation of the parking space and the unlicensed
vendors (SEE Figure 5). The violation of the parking space reveals the fact that the regulations are
kind of unbalanced and don’t meet the needs of the street vending. The unlicensed street vendors
reveal the fact that the current cap of the vending in NYC is too small to respond to the high need
of low-income people to make a living. Also, there is no way to control the unlicensed vendors.
For example, there were 25,000 tickets in 2017 about the unlicensed vendors. But only 5% of them
paid the fines and attended to the court. These issues reflect the confliction between the street
vendors and the current regulation. The regulations are enacted on the paper, but it has less impact
on the behaviors of the street vendors.
Table 2 shows the Police Department's reaction towards the complaint. It is necessary to find how
many of the complaints in total is from the regulation perspective and how many of them are from
citizen's feeling. So there are total 14 types of reaction based on the table.
Among all the complaints, around 40% of them really violate the regulation rules or laws that need
an action from the Police Department. And in this category, only 0.19% of them violate the law
and need the Police Department to arrest the vendors’ owners, 1.53% of the complaints cause the
summons issued to vendors, and 35.45% of them violate the regulation rules, and the rest of them
need long-term evidence or information to fix the condition. Obviously, these complaints come
from the violations of either the street vending rules or the laws. This means that there is an unequal
distribution of resources among urban land use in Manhattan, which makes the street vendors
would rather violate the regulations or the law to stay in the prohibited area.
Others are the complaints that not violate the rules or law, which need no action from the Police
Department. This means that there are over half complaints that disturb citizens and have no
regulation balance the relationship between the street vending and the city. The reason for this
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kind of complaints mostly come from the confliction with the physical urban pattern. There are
several aspects of physical urban patterns: sidewalk continuity, urban beautification, street
cleanness and urban acoustic environment.
Table 2 Reaction from the NYPD
The Police Department issued a summons in response to the complaint.
The Police Department made an arrest in response to the complaint.

224

1.53%

28

0.19%

The Police Department responded and upon arrival, those responsible for the
condition were gone.
The Police Department responded to the complaint and a report was prepared.

1996 13.67%
7

0.05%

The Police Department responded to the complaint and determined that police
action was not necessary.

2305 15.79%

The Police Department responded to the complaint and took action to fix the
condition.

5145 35.24%

The Police Department responded to the complaint and with the information
available observed no evidence of the violation at that time.

3849 26.36%

The Police Department responded to the complaint but officers were unable to gain
entry into the premises.

9

0.06%

information below.

425

2.91%

This complaint does not fall under the Police Department's jurisdiction.

158

1.08%

1

0.01%

The Police Department reviewed your complaint and provided additional

Your complaint has been forwarded to the New York Police Department for a nonemergency response. 311 will have additional information in 8 hours. Please note
your service request number for future reference.
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Your complaint has been received by the Police Department and additional
information will be available later.

1

0.01%

5

0.03%

446

3.06%

Your complaint has been received by the Police Department and it has been
determined that a long-term investigation may be necessary. Additional information
will be available at the conclusion of the investigation.
Your request can not be processed at this time because of insufficient contact
information. Please create a new Service Request on NYC.gov and provide more
detailed contact information.

Source: 311 Department. 311 Service Request from 2012 – 2017

Manhattan’s grid spatial pattern has the strong power to integrate new urban development into the
existing urban fabric, mixing the old and the new. This grid pattern set a basis for a diverse,
walkable, high-density and mix-use urban environment. It also acted as a spatial structure that
guided and organized the population growth and economic development. However, the streets are
not equal-distant and are with the different sidewalk width ranging from 10 feet to 35 feet. Take
the food truck as an example. The smallest size of the food truck is usually 6 by 14 feet. So even
with the regulation that it should be located at the sidewalk with at least 12 feet widths, there are
only around 6 feet left, which is narrow and unpleasant when there is a high flow of the pedestrian.
And the situation becomes worse when there is a long line waiting for the food cart. So the street
vendors cut the continuity of the street to some extent. One perspective of the beauty of the
Manhattan is the grid pattern, which brings the straight view from the block to block, the street to
the street. The street vendor's rough appearance breaks the beauty of the grid from the street
segment. Some of the street vendors such as food truck make trashes and noises which bother the
surrounding residents and pedestrian.
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Time Distribution
Figure 6 Complaint / Hour

Source: 311 Department. 311 Service Request from 2012 – 2017

Figure 6 represents the trend of the complaint number by the hour in daily time. Through the table,
the complaints start to increase from 11 AM and the peak last until 6 PM. And the number of the
complaints at afternoon is larger than the number in the morning. The reason for this distribution
is that the vendors come out usually after 10 AM. But this is not the whole story of the complaint
pattern by time, the different neighborhood may have different time pattern. For example, there is
a higher level of time restriction in the Midtown than in somewhere such as Harlem in Uptown.
So the time distribution pattern is a little bit different by area considering the regulation.
Figure 7 Complaint Number by Different Census Tract

Source: 311 Department. 311 Service Request from 2012 – 2017
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For example, different area has different peak hour of complaint (SEE Figure 7). I choose four
random areas by census track and compare them in a line chart. The census tract 125 has a peak
on about 3 PM, the census tract 149 has a peak at about 12 PM, the census tract 104 has a peak at
around 5 PM and census tract 145 has a peak at 6 PM and 11 PM. The difference is because of the
restriction in the different area are different. For example, there is a restriction time from 6 PM to
9 PM on census tract 145. So there is a falling trend in this time range and another peak at 11 PM.
Figure 8 shows the distribution of the complaint by the daily hour. The complaint starts around 4
AM in the early morning. There are only scarce complaints in the midtown and the Uptown. Then
during the time from 6 AM to 7 AM, the complaint starts to concentrate on the midtown. The
reason for this may be that the street vendors start to be on the street in the midtown area since
there is no restriction during this time. Then from 8 AM to 3 PM, the complaint density is
increasing in the whole Manhattan, especially in the midtown and downtown. This is interesting
because the restriction level is the highest in this area at this time range. Then the complaint starts
to decrease, but the main complaint area still concentrates on the Midtown. There is far less
complaint in the downtown after 7 PM.
Figure 8 shows the distribution of the complaint by the month. Taking food truck as an example,
some of them do not vend in winter from December to March not only because of the bad weather
condition, but also the smaller pedestrian flow in the cold environment. The most frequent
complaint concentrates on the summer when there is not only local pedestrian but also visitors in
Manhattan. The vendors with or without the license are scrambling to get a position where has the
business opportunity. So it is easier to understand this distribution of the complaint.

22 | P a g e

Figure 8 Complaint Distribution by Daily Hour
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Table 8 Complaint / Month
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Figure 9 represents the number of the complaint by the year. It shows that the number of compliant
keeps increasing at a fast speed in recent years. The economy is turning down and the population
of the city is increasing. The pressure of living makes more people start a street vendor with low
entry fee. On the other hand, the conflicts brought by the increasing number of complaints make
people more sensitive to their living environment in terms of urban space and economy.
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Figure 9 Complaint / Year
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Figure 10 shows the complaint point density map by the season. The month from June 1st to
September 31st is defined as summer, the month from October 1st to December 31st is defined as
fall, the month from Jan 1st to March 31st is defined as winter and the month from April 1st to May
31st is defined as spring. Then I split the data into these four seasons and explore the distribution
in these periods. In all these four maps, there is an obvious finding that the main complaint is
concentrated in the commercial of downtown, midtown, and part of the uptown. From the time
perspective, winter has less complaint than other seasons. This may because that there are fewer
vendors in the winter than other seasons. Then for each neighborhood in Manhattan, the complaint
is slightly different in each season. But there are still several neighborhoods or districts that keep
the high density of the complaint in the whole year, such as the Financial District, the Soho District,
the Time Square, the Broadway from the 79th street to the downtown, the Washington Heights and
Midtown. Through the analysis of these areas, all these areas are with mixed land use and high
visit flow both from the local or citywide.
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Figure 10 Complaint / Season

Spatial Distribution
Figure 11 shows the spatial distribution of the 311 compliant in Manhattan. From the figure 11,
the distribution can be analyzed in two magnitudes, the Manhattan level, and the district level.
From the whole Manhattan's perspective, the main complaint concentrates on the midtown and
downtown, where there is more commercial and more density.
From the neighborhood perspective, the main compliant concentrates on the neighborhood with
more visit flow and with mixed land use. For example, figure 11 shows the distribution of the 311
complaints within the BIDs boundaries. By analyzing the distribution of the complaint in the whole
Manhattan, 58% of the complaints by the whole number locate in these areas (according to the 311
compliant data from 2012 - 2017). The land area of whole Manhattan is around 22.82 mi² and the
area of BIDs is around 3.22 mi². So the BIDs in Manhattan have more than half of the total
complaint in Manhattan, with around only 14 % of the land area. From the street level, there is
much more compliant on the commercial street than other streets such as the Broadway and the
Fifth Avenue. As we can see on the map, there is a high density of the complaint on the Broadway
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start from the 96 street to the downtown. One reason is that there are much more street vendors on
the commercial street such as the Broadway than other streets since it attracts more pedestrian
flow. Another reason is that it makes congestion on the commercial street worse which already has
a heavy traffic flow. Also, there is a consideration about the sanitation of the city. In the map, the
area with higher restriction level is with the darker color and the area with the lighter color is the
area with the lighter color. The map shows that, in general, there is a higher level of restriction
level in the areas that concentrate more commercial density and population density.
Figure 11 Complaint Distribution

Figure 12 Complaint Distribution / BID

And one of the interesting conclusions from the figure 11 and figure 12 is that the distribution of
the complaint is positive coefficient with the restriction level (refer to Figure 3). By mapping the
street restriction level, it shows that there is a higher average level of restriction some areas such
as BIDs than other areas. In the map, the area with higher restriction level is with the darker color
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and the area with the lighter color is the area with the lighter color. The map shows that, in general,
there is a higher level of restriction level in the areas that concentrate more commercial density
and population density.

Regression
The previous section shows that the most complaint concentrates on the places where the more
commercial area has. But that is only based on the spatial analysis. So to prove the conclusion of
the previous chapter and think deeper about what factors influence the distribution of the complaint
towards the street vendors, three variables are made to test how much they influence the 311
complaints towards street vendors.
As the Methodology mentioned, the research defines the urban diversity as a composition of the
retail area, office area, residential area, and sidewalk area. Shannon Index is used to calculate the
urban diversity (urban diversity). The following formula shows how the Shannon Index works.

SEI – Shannon Evenness Index;
P¡ - Proportion of the ith component of the whole;
m – Number of urban components;
i – Type of urban component (retail, office, residential area or sidewalk);
So the first step is to input the components, retail area, office area, residential area, and sidewalk
area, into the formula and the output of the index is the value between 0 and 1, in which 1 represents
the high diversity of the urban diversity and 0 represents the low diversity of the urban diversity.
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The highest number in this study is 0.97. Then the next step is to reclassify the results into five
classes by quantile, score each area from 1 – 5 (SEE Figure 13). The calculation of the income
evenness, also as the methodology stated, is similar to the urban diversity, using the same formula.
The result of the income evenness ranges from 0 – 1. The highest number is 0.89, which means
that the income in this area is relatively distributed evenly. Then the same as the calculation of
urban diversity, the income evenness is reclassified into five classes, from 1 – 5 (SEE Figure 14).
Figure 13 Urban Diversity

Figure 14 Income Evenness
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Figure 15 Street Connectivity
For the street connectivity, Figure 15 shows the
result of the street connectivity. To measure the
street connectivity, the intersection density needs
to be calculated. Within each intersection area,
there are N choices of routes. So N divided by the
area is the intersection density, which is the street
connectivity. There is a drawback of this method.
From the map, it is clear to see that the highest
density concentrates on the parks, such as the
Center Park and the Battery Park. This is because
that there are a lot of small routes connected to each
other in the parks. To eliminate the influence park,
the research deletes the data of Zip Code with no
population. So the sample size is comprised of 46.
The regression results show that there is a relationship among the complaint towards street vendors and
urban diversity, income evenness and street connectivity (SEE Table 3). The more diversity the city is,
there are more complaints. The reason is that even though these areas have a higher restriction level, they
still attract various businesses, including street vendors. The area with the larger density of the intersection
has more complaints. The reason is that intersections always concentrate heavy traffic flow, and the street
vendors always intensify the traffic burden, not only on the sidewalk but also on the road. The area with
more income evenness has less complaint. This may because that the larger the income inequity is in the
area, the living environment is more diverse with different business and land use so that there are more
potential conflicts.
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Table 3 Regression Results I

Then the research tests how these variables influence the complaint pattern. The research runs a
regression model for these variables. Table 4 shows the calculation methods of each variable.
Table 4 Calculation
Independent 311 Complaint Density = Total 311 Complaint Number by Zip Code * 10000 /
Population By Zip Code
Office FAR = Average Office Area * Lots Number / Zip Code Area
Dependent

Retail FAR = Average Retail Area * Lots Number / Zip Code Area
Residential FAR = Average Residential Area * Lots Number / Zip Code Area
Sidewalk Area Density = Total Sidewalk Area by Zip Code / Zip Code Area
Street Connectivity = Intersections by Zip Code / Zip Code Area
Average Income = Total Income by Zip Code / Zip Code Area
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Table 5 shows the regression results. R square is 99%, which means that 98% of the data are explained by
the regression model. The table shows that most of them are significant and related to the dependent
variable. The reason is explaining in the following section.

Table 5 Regression Results II
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Chapter 5 Conclusion and Discussion
The analysis in chapter 4 already has a conclusion that people are more likely to complain towards
the street vendor in the city or area with less evenness of income distribution, more diverse urban
composition and higher street connectivity.
So there are three main conclusions according to the analysis:
1. With the higher level of regulations and restrictions, citizens are still more likely to
complain in places with less evenness of income distribution, more diverse urban
composition and higher street connectivity.
2. The Higher-income communities are more likely to complain about the street vendors.
3. The regulations seem workless.

Urban Diversity
The results show that three of four components chosen for the urban diversity have impacts on the
complaints. So the areas with higher office area and residential area are less likely to complain
towards street vendors. The areas with more retail density mean that there are more chances for
street vendors selling their merchandise or food. So the high concentration of the street vendors
brings more complaints. Also, the areas with less sidewalk area are more likely to complain.
There may be some reasons for the results. First of all, the area with the more commercial area
(retail area) represents more commercial opportunities, which means that the area will attract more
street vendors itself. With more street vendors, whether they are seating on the sidewalk or the
public plaza, there are more possibilities for the conflicts between them and the city. For example,
through the on-site study for three times a day, I find that there are around 51 street vendors on the
street at one time in the SoHo district. Nearly all of them seated on the Broadway and there are
almost 65% of them violated the regulations. Most of the violations came from the food trucks
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since they can move their vendors easily. Some of them seated next to the entrance of the subway
and within 10 feet. Some of them seated within the 15 feet of the building entrances. Also,
according to the NYC government regulation, there is a restriction of street vendors from 9 am to
10 pm for each day except Sunday. So even with the strong restriction, there still attracts a large
number of street vendors, which causes more complaints. So with more commercial density (retail
density), including the local residents and the visitors to these areas, these areas are attracting more
street vendors. However, the places in such areas are usually having more restrictions. So the
violations from the street vendors are one of the main reasons that cause the complaint in these
areas. Another reason may be that these areas have harder pedestrian experience. For example, the
SoHo District has a huge number of pedestrians including students, workers, and visitors. So when
there is a food truck on the street, it brings a lot of customers waiting in line which takes the public
place and destroys the experience of the pedestrian.
For the residential area density, for each 1% of the increase in the residential area density, there
will be 0.3% decrease in the complaint in the area. Manhattan consists of the mixed land use and
there are only limited places where consists mainly of the residential housing. There are very fewer
street vendors that be located in the area with only residential housings since there are fewer
business opportunities and pedestrian flow. For example, I did the on-site study in the upper west
side. This area is consisted mostly of residential housing and has no restriction except some part
of the Madison Avenue and some other streets. By the three time a day visit, I find that there are
only around 60 street vendors in the upper Westside, which is nearly equal to the number in the
small SoHo district. Therefore, the fewer street vendors are also one reason for the less complaint.
For the commercial area density, for each 1% increase in the commercial density, there will be
2.3% increase in the complaint in the area. Take the Business Improvement Districts as an
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example, as I stated in the previous chapter, 68% of the complaint towards the street vendors
located in the BIDs where only occupies 14% of the whole area in Manhattan. The BIDs are not
only the district-level areas which connect the different properties together and generate a common
economy, they are the districts that consider they have the proprietorship of the public space within
the areas (Ryan Thomas Devlin, 2010). So this is not just about the "personal" business, it is about
their control over the urban space, including the economic activities, social engagement, and
spatial uses, inside the Business Improvement District. For example, according to the government
definition, the BIDs should "provide guidance and technical assistance to any groups interested in
creating new BIDs or expanding existing BIDs". This is making the BID a brand which generates
a unique, beautiful, clean, safe and identifiable area. And the existence of the street vendors
conflicts with these goals. So this is why there is a higher level of restriction in BID than other
places. But the attribute of its attractiveness towards the city also makes it attractiveness towards
the street vendors. BIDs have to keep their attractiveness and even makes themselves more
popular. This is where the conflict is. So it is not easy to restrict the easy-moved street vendors
from the regulation. When the police arrive, they go.
The first regression shows that there is a positive relationship between the urban diversity and the
complaint, which means that the mixed-use lands are more like be complaint towards street
vendors. The more diversity means more business opportunities and walkability. So street vendors’
area more likely to locate at these places. The places with high diversity always concentrate more
population, which results in more conflicts in a limited space.

Income Evenness
For the median income, for each 1% increase in the median income in the area, there will be around
1.5% of the increase in the complaint density. The median income represents the living level and
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class of each area. There is a huge difference between the highest income of the household and the
lowest household income. The highest number of the median income is over 100,000 and the
lowest median income is under 20,000. The areas with high median income concentrate on the
midtown and downtown and part of the uptown such as the Washington Heights. Neighborhoods
that with higher income would like to keep their living environment clean and quite. They see their
neighborhood as a common, integrated interest and urban image. Some of them want their
neighborhood or district a brand of upper-class community. So they may see the street vendors as
the representation of the lower-class population and labeled them as the illegal and informal
business. With the higher requirement of the regulation of the urban space, they may have more
complaints on the informal business, not only for the street vendors. Another reason may come
from the labels of the street vendors, which are cheap and unhealthy. So there may be fewer
requirements from the street vendors for them. But the whole Manhattan is a mix-use area where
mixes the commercial, residential, education and other functions. So the area with higher income
always along with the various commercial opportunities. And this is the conflict. Another thing is
that the types of the street vendors within the high-income area are different from them in the lowincome area. For example, most of the street vendors in SoHo District may be food trucks with
prepared food such as Chinese food and general merchandise, while the most of the street vendors
in the places with lower income in uptown are the tables that selling cheaper fruits or small
accessories, and also food trucks with prepared food.
As the first regression shows, there is a negative correlation between the evenness of the income
level across the population and the distribution of complaints, less income evenness may cause
more complaints. Huge income inequity and uneven distribution may cause huge social conflicts.
In the Shannon index, the high value of 0.9 may represent the even distribution of the income level
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in the specific area, while 0.1 may represent that there is only one income level. According to the
research made by Shigehiro Oishi shows that more even distribution of the economy, also
represented by the income level, makes more happiness. And by contrast, the uneven distribution
makes less happiness. So there may be two reasons. One is based on the street vendor itself. The
area with less inequity distribution of income has a higher economic diversity and is more likely
to attract different types of business. Another reason may be that the local people themselves. They
have less happiness than the people from the area with relatively even income level. So not only
about the street vendors, they may more likely to complain.

Street Connectivity
Street connectivity represents the effective and the possibilities of the street section. The nature of
the street vendors is to sell food or merchandise on the street. So the street character is one of the
most important influential factors that impact the behavior of the street vendors and the reactions
towards the street vendors from the pedestrian. Since there is no sidewalk width data in Manhattan,
so the research only considers the traffic impacts that street vendors made. The regression result
shows that there is a positive correlation between the complaint towards street vendors and street
connectivity. One reason may be that the sidewalk on the street with higher connectivity may have
higher attractiveness towards vendors. These streets have a common character. They all have high
traffic flow including the vehicle flow and pedestrian flow. As for the vehicle flow, the street
vendors such as food trucks are always in big size. They are making extra pressure on the existing
heavy traffic. Also, the street vendors always choose the best time to come out and sell their foods.
However, the best time always means the peak hour with the largest traffic and pedestrian volume.
So it is not difficult to understand that there is a conflict here. For example, through the site visit,
I have seen a large number of street vendors ignored the regulation and seated at the intersection,
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in front of the subway station entrance. When people came out of the entrance, they have to walk
around the street vendors. Another aspect is the pedestrian perspective. The width of the sidewalk
is not evenly distributed. The sidewalk width in Manhattan is ranging from 10 feet to 35 feet. For
example, the street with 40 feet wide has a sidewalk with 10 feet wide. Although there is a
regulation that the street vendors cannot be located on the street less than 12 feet, there are still
some of them violate the rules.
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Chapter 6 Recommendation
The 311 complaint data towards street vendors represents the relationship between the citizens and
the street vendors. Although it cannot represent the distribution of the street vendors, it reveals the
conflicts between them and the city. The potential for the citizens to complain to the government
is different from area to area based on its own social-economic characters.
Street vendors are labeled as marginal businesses, associated with the lower class of the society
that struggling on the edge of the regulation and with large debates. So the planners or
policymakers always believe that this kind of informal business should be treated the same as the
formal business and even be transferred to the formal business finally, although the NYC
government is making regulations and laws to adapt the spatial uses of informal business. But as
we can see in the analysis from the previous chapter, the enforcement seems doesn’t work on the
street vendors since there are still a lot of street vendors that violate the regulations in BIDs, let
alone other places. And there are always complaints in the city, even though the places with the
higher level of management and restrictions. The reason for this phenomenon is that the advantage
of the street vendor is also the disadvantage of the street vendor. Means that the movable and
flexible characters in terms of time and spatial of the street vendors also make them uncontrollable
and uncertain. When the city wants to control or regulate something that is always transitional, it
becomes difficult. So how should urban planners think about the regulations? Alternatively, maybe
it is better to think about the regulations of the street vendors from the urban design perspective.

Land Use Planning
For the land use diversity, there are both advantages and disadvantages towards the mix land use.
Diverse land use brings the attention of the citizens, develops various activities and fulfills citizens’
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different needs of their daily life. It always causes the high land values and brings more
opportunities that are commercial. Although it is a relatively effective way of city planning in the
contemporary planning, it causes problems. One of the most important drawbacks caused by the
mix land use, in this case, is that it attracts too much population and commercial opportunities.
Moreover, the additional traffic burden caused by the increased population also makes this place
over-crowdedness. Talking about the street vendors, the sidewalk width in the more diverse
community is not wider than the less diverse community. However, the more street vendors and
their customers make the street not friendly for the pedestrian anymore. Another thing in the mix
land use planning is that the residential zone is no longer private. Some of the residential buildings
are on the commercial street, which gathered too many commercial activities. Therefore, the
residents are more likely to be disturbed by the street vendors.
So the planners may reconsider the land use planning in terms of the drawbacks brought by the
mix land use. It may be better to think about different combinations of the land use in the different
area to achieve a balance of the complaints caused by the over-crowdedness and the advantages of
the mix land use. Therefore, the better land use planning should generate a community that thinks
more from the human scale, means that the potential population and both formal and informal
activities it brings.

Street Design
The previous chapter shows that the more the street connectivity is, the more complaints happen.
The area with higher connectivity concentrates more traffic volumes and then more complaints
happen here. One of the main problems about the current situation is from the street design. The
current street design does not consider the existence of the street vendors. So instead of stating
where is restricted to the street vendors, the future street design may consider some spots for street
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vendors so that they won’t violate the regulations to park their vendors in the restricted places.
Also, the existing restrictions can be improved to allow the maximum usage of the street. For
example, the current regulation asks that the street vendors cannot be parking on the place that
within a distance from the entrance of the building. But in fact, as long as that the street vendors
leave enough space for the pedestrian volume, the restriction can be flexible so that the street can
be used more effectively. The previous rules are hard for the street vendors to identify where is
able to park and where is not. Also, the accessible places for the street vendors are segregated into
separated small, separate pieces. So the new rules may draw a line on the street that split out a
width of space for the pedestrian and then the rest space can be used for street vendors.
In addition, adding new public space along the street based on the needs of street vendors is another
option. Some of the streets are narrow and the street vendors are not allowed to park there.
However, the restriction doesn't work well since there are a lot of violations. So instead of cleaning
off the street vendors, providing the support for them may be a better choice to reduce the conflicts.
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Source: RULES AND REGULATIONS FOR Mobile Food Vending, https://www1.nyc.gov/assets/doh/downloads/pdf/rii/rules-regs-mfv.pdf,
City Department of Health and Mental Hygiene, June 2017
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