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1. Introduction 
 

New York City (NYC), NY produces as much as 44 million pounds of curbside waste,1 
making it important for garbage disposal methods in cities to combine with a new frontier. 
Societies throughout history were able to think of new systems for garbage disposal, yet 
America’s latest drastic change was from horses to vehicles. Naturally in 2025,  the next step is 
for Artificial Intelligence (AI) to be a part of the waste removal process. Integrating machine 
learning (ML) — the process in which an AI can learn information and react accordingly to new 
information given to it — and object detection — the detection of the location and classification 
of an object in a visual media — into the process is therefore the next step in the evolution of 
waste management. ML and object detection is the basis for an app called NYC ClearPath.  

Our study is a part of its development with researchers at the Center for Smart 
Streetscapes (CS3). The purpose of the app NYC ClearPath is to provide 125th street’s Business 
Improvement District (BID), a public-private organization run by property owners who pay fees 
to add additional improvement for their neighborhood that the city does not cover,2 with a tool to 
help them complete their mission of keeping 125th street, Harlem NYC clean, despite budget 
cuts to sanitation of $106 million.3 The partnership sprouted due to the economic distress in 
Harlem impacting their quality of life. In East Harlem, there have been many community 
organizations protesting the city’s neglect of the neighborhood and pushing for the government 
to address this lack of regard.4 We recognized these efforts and wanted to design ClearPath’s 
features to best meet the needs of community members in 125th street Harlem as we defined it: a 
person who is a resident and/or passes through 125th street often. To accomplish this, our 
research questions were based on the community members’ experiences with trash in this area. 

Research Question 
We questioned the ability AI trash detection technology has to help improve the lives of 

125th street Harlem community members. We wanted to find out if community members are 
negatively impacted by trash on 125th street. Based on the data collected, we hoped to discover 
how to tailor an AI trash detection technology to fit the needs and preferences of the community. 
Our initial research question, “How are the people on 125th street Harlem impacted by trash on 
the streets?” focused on the extent to which Harlem community members prioritize street 

4 Chiu, Doris. “How Sanitation Service, Trash, and Rats Affect Our Lives and Our Health.” 
Environment & Health Data Portal, 20 Mar. 2023, a816-dohbesp.nyc.gov/IndicatorPublic/data-stories/sanitation/.  

3 “Cuts to NYC Sanitation Department Budget Creates Waste Pileup.” Waste360.com, 2020, 
www.waste360.com/industry-insights/cuts-to-nyc-sanitation-department-budget-creates-waste-pileup.  

2 “Mayor Adams Signs Legislation to Create New Business Improvement District in East Harlem.” The Official 
Website of the City of New York, June 2025, 
www.nyc.gov/office-of-the-mayor/news/445-25/mayor-adams-signs-legislation-create-new-business-improvement-d
istrict-east-harlem#/0.  

1Marcelo, Philip. “New York City Generates 44 Million Pounds of Garbage a Day. The City Has a Plan to Contain 
the Mess.” AP News, 27 Nov. 2024, 
apnews.com/article/nyc-trash-garbage-bins-694694360479c6c31a75d55b4c784755. 

 

http://a816-dohbesp.nyc.gov/IndicatorPublic/data-stories/sanitation/
http://www.waste360.com/industry-insights/cuts-to-nyc-sanitation-department-budget-creates-waste-pileup
http://www.nyc.gov/office-of-the-mayor/news/445-25/mayor-adams-signs-legislation-create-new-business-improvement-district-east-harlem#/0
http://www.nyc.gov/office-of-the-mayor/news/445-25/mayor-adams-signs-legislation-create-new-business-improvement-district-east-harlem#/0
http://apnews.com/article/nyc-trash-garbage-bins-694694360479c6c31a75d55b4c784755
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cleanliness in their neighborhood and how trash impacts their quality of life. Based on the results 
from the first field trip, the majority of community members believed there was a trash problem 
in their area. Consequently, we decided to shift the focus of our research towards how AI trash 
detection technology can help address the trash problem, while still exploring the impacts of 
trash accumulation on the community. As such, our final research question was “How would AI 
trash detection technology help improve the lives of 125th Harlem community members?” 

 
2. Methods & Results 

The research that was conducted used interviews and observations focused on how 
community members of 125th street Harlem viewed the trash in the area. This information 
informed us on the necessity of the ClearPath app and guided our interview protocol design. We 
tried to elicit the interviewees’ perspectives and experiences with trash and littering on 125th 
street. Our observations concluded that there were less empire bins and more flimsy wire bins 
and trash on streets in East Harlem than in Central Harlem. Interviews were useful for exploring 
the consensus on trash accumulation between East Harlem and Central Harlem. 

Goals & Aims  
 Our goal was to find out how our app could relieve the impact of trash in the streets. 

Attitudes towards trash pickup were observed, and it was discovered that there were underlying 
weaknesses in current urban technology related to trash collection (i.e., trucks, trash bags, bins, 
etc.). Garbage pickup services were meant to optimize trash collection. However, factors such as 
street architecture and budget cuts played a significant role in whether trash was collected 
promptly. These shortcomings could have negative impacts on the health and social life of these 
neighborhoods. Understanding how modern urban technology disposes trash gave us insight into 
what made useful urban trash pickup technology. We interviewed community members who 
frequent 125th street. Since they had valuable information on the main factors that encompassed 
their trash problems from living amidst them, interviews with them led us closer to creating an 
effective solution for trash collection. Our app depended on the communities’ collective 
initiative, so we aimed to better understand what role urban technology could play in reducing 
the environmental burden of trash in these communities. To gain users, we needed incentives 
within our application, so we explored the community’s initial motives for street cleanliness. 

Questionnaire Context 
Our interview questionnaire (see Appendix 1) aimed to explore the source of the trash 

accumulation problem, and we used this information to further improve our app and tailor its 
features to the specifics of the problem. Many different groups in the community were 
considered when determining what to ask, because what may have been a problem for some may 
not have been a problem for others. We started the interviews with a qualification question to 
verify if the potential interviewee was a community member. Next, we assessed their awareness 
over time with trash disposal; how trash around them had impacted their wellbeing; what and 
why they thought the trash culture was how it was at the time of the interview; the differences in 
trash pickup in different areas of NYC and why they thought there were differences; and lastly 
an understanding of their ideas, concerns and interest in our app, including incentives that they 
would want within it. Distinct questions were made for interviews with sanitation workers and 
business owners to tailor to their unique experience with how trash impacted them. During our 
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second field trip, we gathered more information on trash technology and how the individual 
community member’s awareness changed over time. The interviewees shared opinions and 
personal experiences that influenced their perspectives of trash in the area. In both trips, we 
asked follow-up questions, adding to our semi-structured interview questionnaire. Examples 
included whether community members believed trash was part of bigger issues in NYC and if 
trash was more of a community or systemic problem. Questions were also asked about the AI 
component of our app, and if interviewees felt comfortable with AI. 

Sources 
The target of our research was 125th Harlem community members and finding how and 

the extent to which ClearPath could benefit them. Community members include recurrent 
visitors, residents, small business owners, and sanitation workers. On our first field trip, we took 
the M125 bus to the 6 train subway stop on 125th and conducted interviews on our way to 
Madison Avenue. On the second field trip, we took the M125 bus to 125th street Malcolm X 
Boulevard and walked to Frederick Douglas Boulevard. We conducted interviews at bus stops, in 
buses, outside grocery stores, at Metro North Station 125th, while walking between Frederick 
Douglass Boulevard and Malcolm X Boulevard, and outside of the Adam Clayton Powell State 
Office Building. 125th street, Harlem had a variety of people who frequented it, from people 
who worked in the business sector to unhoused individuals. We chose to interview in different 
areas of 125th Street — East Harlem for the first field trip and Central Harlem for the second 
field trip — for a better representation of the communities on 125th Street.  

Data Analysis 
In our first round of interviews on 125th Street, between Madison and Lexington, we 

spoke with 12 people: 7 who identified themselves as African American and 5 Hispanic. In the 
second round, between Frederick Douglass Boulevard and Malcolm X Boulevard, we talked with 
9 people: 3 who identified themselves as African American, 4 Hispanic, and 2 White. After the 
interviews were conducted, we analyzed the data to determine if the community members would 
find the app useful and how we could make it more useful. Table 1 and 2 below contain more 
details on the people we interviewed. 
 
Table 1: Field Trip #1 

Description Age Gender 
Identity 

Race/Ethnicity Live in 
Harlem? 

Work in 
Harlem? 

Canvas 
Worker 

17 Man African American Yes Yes 

Police 
Officer 

42 Man African American N/A Yes 

Lady at 
Corner 

48 Woman African American Yes Yes 

Desk Activist 66 Man African American Yes Yes 
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Hospital 
Worker 

28 Woman Hispanic Yes No 

College 
Student 

19 Man African American Yes N/A 

Sanitation 
Worker 

31 Man Hispanic No Yes 

Pedestrian 43 Woman Hispanic No Yes 

Worker 32 Man Hispanic No Yes 

Hydrant 
Lady 

39 Woman African American Yes Yes 

Mets Jersey 61 Man African American No Yes 

Store Lady 35-45 Woman African American N/A Yes 

 
Table 2: Field Trip #2 

Description  Age Gender Identity Race/Ethnicity Live in 
Harlem? 

Work in 
Harlem? 

Nonprofit 
Columbia 
Professor 

45-55 Woman African American Yes Yes 

Food Truck 
Worker 

37 Woman Hispanic No Yes 

Lawyer 69 Woman Caucasian Yes Yes 

Couple 26-45, 
26-45 

Woman, Man Hispanic, Hispanic Yes Yes 

Environment-
alist 

27 Man African American Yes Yes 

Bus Father 55 Man Hispanic Yes Yes 

Therapy 
Woman 

26-45 Woman Caucasian Yes No 

Foster Care 
Lady 

61 Woman African American No No 
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3. Data 

Description 
We conducted 20 interviews: 12 in our first field trip, and 8 in our second trip with one 

interview consisting of 2 interviewees. The majority of interviewees — 11 out of 12 interviewees 
in the first trip and 9 out of 9 in the second — believed there wss a trash problem in the area. 
Interviewees discussed issues trash in the area presented, including rodents and effects on mental 
health, and attributed the cause of the trash problem to a societal issue and lack of attention from 
the government. 

Interviewees brought up concerns regarding problems caused by trash accumulation. 
According to Lawyer, the food left on the streets led to trouble when dogs ate the food and 
attracted rats. Food Truck Worker and Pedestrian agreed that there was a rat problem, and 
Pedestrian added how the trash and rodents contributed to the spread of diseases. Worker noted 
that the trash in the area ruined the aesthetic of the streetscape. 

Data from both trips included interviewees expressing concern with how trash buildup in 
the area affected community members’ mental health. Lady at Corner said she felt “sad and 
depressed” when walking through East Harlem. Table Activist reported feeling helpless when 
facing the trash problem. Therapy Woman mentioned that seeing trash on the streets upset her. 
Nonprofit Columbia Professor stated, “the streets are dirty…it’s not very pleasant.” Lady at 
Corner, Mets Jersey, and Hospital Worker described feeling “gross and disgusted” when crossing 
125th street and expressed awareness of how much this affected them mentally.  

Interviewees repeatedly vocalized that some areas in the city were cleaner than others and 
that they believe the trash problem is a societal issue. In the first field trip, 3 interviewees out of 
12 believed a cause of the matter was a lack of attention from the government, and 5 
interviewees compared their own neighborhood to other areas. For instance, Table Activist 
voiced that the government only cares about the “richer” neighborhoods because the wealthy pay 
more taxes, making the government “more obligated” to clean their streetscape first. Similarly, 
interviewees described seeing other neighborhoods as more clean and attributed the cleanness to 
having more trash cans. On the other hand, interviewees from the first field trip blamed members 
of the community with substance-use disorders and lack of accountability from other community 
members on trash buildup. Only 1 interviewee in the second trip mentioned unhoused people. 
Nevertheless in East Harlem, Mets Jersey stated that those with substance-use disorders left 
needles and garbage on the streets. Desk Activist described how a nearby bus stop was packed 
with unhoused people who waited for the bus that took them to a large homeless shelter in an 
impoverished neighborhood. He also mentioned how these bus routes connect to other 
impoverished areas bringing even more people with substance-use disorders, as a result grouping 
low-income neighborhoods together rather than high-income areas. Desk Activist elaborated, 
stating unhoused individuals defecated and contributed to the general “filth” and “gross,” 
feelings that 6 other interviewees from the first trip expressed when asked about how the trash in 
the community impacted them. Hospital Worker connected a lack of education on the importance 
of waste disposal to the apathy community members felt toward trash in the neighborhood.  

Comparatively, 3 out of 9 interviewees from the second field trip believed a cause of the 
issue was lack of attention or care by the government. They commented that certain areas had 
more trash problems than others. According to Nonprofit Columbia Professor, Central Park and 
West Harlem had closed bins, which were more effective against rodents, and had a higher 
quality and quantity of bins than on 125th street, Harlem. She also remarked that the trash 
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problem was common in NYC and in city environments in general. Therapy Woman stated 
“[s]ome parts of this area [are] neglected” and West Harlem tended to be a cleaner area than 
Central Harlem. Photographer also stated that East Harlem had more trash problems than West 
Harlem. Foster Care Lady believed that most places were not clean because community members 
and the sanitation department did not care about the sanitation of their streets. Additionally, 6 
interviewees in the second trip said people did not care enough about the trash problem. Couple 
reported how “[p]eople don’t take accountability” for their trash, and Bus Father elaborated on 
how “[i]t’s a lack of education, lack of awareness” that added to the trash in the area. Overall, 
interviewees from both trips attributed the trash problem in the area to a lack of resources and 
insufficient concern from community members and the government.  

The interviewees from the second trip seemed to believe that social conditioning was also 
a part of the issue. 3 interviewees from the second trip noted that their upbringing affected their 
view of littering, and 2 mentioned trying to teach their children or grandchildren to not litter. 
Lawyer revealed that she grew up during President Johnson’s anti-littering campaign and was 
litter conscious because of that. She taught her granddaughter to not litter and they both tried not 
to. Bus Father spoke of how he littered when he was younger because he grew up seeing people 
around him litter. He said the trash problem came from “a lack of education, lack of awareness.” 
Therapy Woman shared that she tried to avoid littering after her dad called her “a litterbug” when 
her younger self threw something out the window. She voiced that the people who litter might 
have done so because “[t]hey don’t care” or “maybe they’re just rebellious.” These statements 
demonstrated that the limited concern from the community might be related to the environments 
people grew up in. 

Interviewees from both 125th East and 125th Central had conflicting views of whether 
the trash problem was improving. 3 interviewees of the total 20 said it was improving, and 2 
claimed that it was due to gentrification and increased investment in the area. Lady at Corner 
disclosed that by increasing people’s investment in the community, they would be more inclined 
to clean up after themselves and other people. She also stated that big corporations in the 
neighborhood had the “ear of city officials” and more say in the resources that go into cleaning 
125th street. Nevertheless, as Lady at Corner affirmed, more big corporations in the 
neighborhood meant less local businesses and diminished community identity. 

19 out of the total 20 interviewees said the app would be useful. One interviewee, Foster 
Care Lady, accepted that 125th street had a trash problem but was certain that the community 
and government would not care enough about the trash problem for the app to work. Most 
interviewees acknowledged that having rewards such as community hours and money would 
incentivize people to use the app to scan and collect trash. Mets Jersey, however, believed there 
should not be incentives included in the app for people to clean up but for people to be motivated 
by being a good community member. Interviewees agreed to help clean the streets to reduce the 
rat population and help the neighborhood stay safe. Nonprofit Columbia Professor was motivated 
to “clean streets for my family and other families” and recommended having businesses fined for 
improperly stored trash. Additionally, interviewees had other suggestions to include in the app. 
Lady at Corner believed that including information on trash in the area, including the 
composition of trash and number of sanitation workers sent to Harlem compared to the amount 
sent to more prosperous neighborhoods, would help community members be more mindful of the 
trash problem and societal issues present in the neighborhood. She advised having visual 
representations such as videos to help people better picture the importance of the trash problem 
and societal issues associated with it. Environmentalist proposed including competitions in the 
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app to drive people to stay engaged. Photographer believed that increasing education on trash 
could help reduce the amount of littering by residents. Some other solutions proposed by 
residents for the app was the inclusion of more government agencies. “It would be useful to 
connect it to 311,” was Nonprofit Columbia Professor’s response. Having a “[g]reener space,” as 
reported by Environmentalist, is ultimately what people wanted to achieve in Central Harlem. 
Most people felt that AI would be useful in accomplishing this goal and were comfortable with 
using AI. One interviewee, Lawyer, said that she did not understand AI well and felt 
uncomfortable with it but would be willing to learn about AI. Overall, people liked the idea of 
the app and its potential use in their community. 

Limitations 
​ One limitation in our research was language barriers. We had three interviewees who did 
not speak English, which led to the interviews being done in Spanish. Despite having two 
members of our team speaking Spanish, it was not their first language, so it was more difficult to 
communicate with the interviewees. This led to shorter interviews, and these interviews 
generally held less information. 
​ Additionally, we experienced limitations due to external distractions, such as from an 
outsider. When we were with Police Officer, our interview was repeatedly interrupted by another 
person. A second external limiting factor was transportation, specifically when our interviews 
were cut short on bus stops when our interviewees’ bus arrived. 

Sampling bias could have also been a significant limitation. Due to the nature of 
interviews as being social and time consuming, some people may have declined them. This could 
have led us to miss unique perspectives as we might not have interviewed all the people who 
might have other opinions on the trash in the area. 

Other limitations included desirability bias. It was possible some of our interviewees 
changed their answers to portray themselves more favorably, especially when they talked about 
their own actions. For instance, some might have approved of using the app in order to seem like 
they cared about the community and presented themselves positively. 
 

4. Discussion 
Our research question aimed to understand how ClearPath could benefit people and 

whether or not the app would serve its purpose of cleaning 125th street Harlem. The 
overwhelming consensus was that there was a trash problem in the community. Nevertheless, the 
cause of the problem and therefore what role the app should play in the solution was not as 
unanimously agreed upon as the acknowledgement of the problem itself. 

Our findings from the second round of interviews deviated from the first round, 
indicating there was a meaningful difference in geographic location between East and Central 
Harlem. Differences included the presence of corporate brands like Whole Foods rather than 
local stores. According to our analyses, this has caused a significant change in trash over the past 
few years in Central Harlem compared to East Harlem. As said by Pedestrian: “I’ve grown up in 
Harlem my entire life. And some parts of it have really, really improved.” Interviewees reported 
that the cause of this was the increased income and thus higher taxes paid by the current 
residents of Central Harlem. Since those taxes go to the funding of the sanitation department, 
Central Harlem residents have more influence over the department and the cleanliness of their 
streets. These sentiments were also common in East Harlem when interviewees were asked how 
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they felt about trash in East Harlem compared to other neighborhoods. As said by the Desk 
Activist: “Anything above 96th street, they don’t really care about.” 

Respondents reported that trash also affected their mental health. Regardless of their 
opinions towards trash accumulation, there was no denying the community members’ concerns. 
New throwaway culture contributed to the trash problem and morale of the Harlem community. 
Community members felt overlooked not only by government services but also by each other. 
Members believed that they should not have to take responsibility for cleaning after others. 
However, this thinking had created an atmosphere of apathy within the community. 

Our app addressed these social issues that other modern techniques could not because of 
how it connected the community by facilitating and encouraging more members to do their part 
in cleaning the streets. 19 out of 20 respondents felt the AI detection app could be useful. As 
noted by interviewees, the data collected through the app could notify the public about what was 
most commonly thrown away in each neighborhood. Based on interview responses, statistics of 
trash detected through the app seemed important for verifying if certain neighborhoods were 
being given the attention they needed, providing not only information to their community 
members but also greater quality of life when the community and government were informed and 
could take proper action. Our app would use the benefits of AI to turn communities into an 
organized, close-knitted, thriving network of voices. It would connect government services and 
community members for the cause of cleaner streets. 

Factors such as redlining, and social and economic discrepancies, kept neighborhoods 
like East Harlem environmentally disproportionate compared to Central Harlem. Central Harlem 
is historically known for the Harlem Renaissance that resulted in the amount of cultural 
attractions that likely incentivized the city to keep this area clean,5 while lower-income 
communities were more likely to see a lack of resources. Moreover, there had been a significant 
removal of litter baskets in East Harlem in the past due to new automated trash disposal 
technology and misuse of the trash cans that used to be there.6 As such, there was an evident 
correlation between the trash problem reported in Harlem and poverty rates above the city 
average. The bridge lied in the “lack of resources” (Canvas Worker) this community experienced 
in healthcare and education. These recurring disparities impacted not only community members’ 
physical health but also mental and social health. Met’s Jersey noted, “[h]ow are we supposed to 
keep clean in zombie land,” showcasing his attitude towards how the climate of his community 
impacted him personally, like many others. Several interviewees said the trash issue was, at least 
partially, a “social problem” (Couple). As interviewees had mentioned, people might not have 
cared enough about the trash because of insufficient knowledge and resources of how to combat 
their trash problem. Our app spreads awareness in response to community members’ not 
knowing “what could make the street cleaner” (College Student) or “simply do not care enough” 
(Foster Care Lady). It is clear that members wanted to see their streets healthier, and with our 
app, they could take the initiative to enact the changes they wished to see. Through innovative 
technology and collaboration with the community, the app could help keep NYC clean and build 
more harmonious communities.  

 

6 “Harlem’s Trash Bins Were Overflowing. So the City Took 223 Away.” The New York Times, 19 Aug. 2018, 
www.nytimes.com/2018/08/19/nyregion/harlem-litter-baskets-sanitation-department-nyc.html. 

5 "Commercial Waste Zones Plan - DSNY." Nyc.gov, 2025, 
www.nyc.gov/site/dsny/resources/reports/commercial-waste-zones-plan.page.  

 

http://www.nyc.gov/site/dsny/resources/reports/commercial-waste-zones-plan.page
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5. Conclusion 
Based on our findings, our trash detection app would be beneficial to the 125th street 

community. We received clear feedback that community members approved of the app and 
believed it could help clean the streets of NYC. Interviewees agreed that 125th street was 
neglected, although they had various ideas about the source of the trash problem, including 
different understanding of who was neglecting the community’s needs. On East 125th street, 
people talked about the sanitation department and NYC’s lack of care when tackling trash. 
However, responses in Central Harlem and East Harlem indicated that others blamed the 
communities of Harlem itself, saying that there was a lack of “social conditioning” to not litter. 
Trash on the street caused issues for the interviewees and the community, whether it involved 
mental health, rodent problems, health hazards, or inconveniences. The implications this research 
has on 125th street is that the trash problem differs depending on the area of 125th street. 
Regardless, our findings showed valid reasoning as to why an app designed to detect trash would 
aid the 125th street BID in cleaning the street. Interviewees reported that the app would help 
develop community relations by making trash pickup a collaborative effort and would be of use 
for sanitation. 

 
6. Appendix 

Qualification: Are you a resident of 125th street of Harlem? (if not) Do you work or visit near 
here often? (if not) What brings you here today? [End interview if not a resident and does not 
work/visit often] 
 

Questions:  
1.​ Do you think trash is a problem in this area? 
2.​ Think about the last time you had trash while you were on the street. What did you do? 

a.​ (Resident) While growing up, did you see many people around you litter? If so, 
did you think about the impact of their littering? 

3.​ Are there areas you believe should be passed by more often for trash pickup? 
4.​ How useful do you think the app might be to you? 

a.​ How comfortable are you with the app’s use of AI? 
b.​ Is there anything that would motivate you to use the app to map or clean up the 

trash in this neighborhood? 
c.​ Is there anything you’d be interested in learning about trash in Harlem, inside the 

app such as statistics or fun facts? 
5.​ Do you have any thoughts about our project? Like accessibility, privacy concerns (here 

explain location), etc. Or, do you have any other thoughts about trash on 125th street, 
Harlem? 

Resident 
1.​ What problems do you have when your trash doesn't get picked up? (ex. leaking bags, 

overflowing bags)? 
 
Sanitation workers 

1.​ What are your main issues you encounter during your job?  
 
Small Business Owners 

1.​ How does trash in the neighborhood affect your business?  
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Last Question: Is there anything else you want to say about this project? 
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