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Introduction 

Sustainable development is an important issue in today's world. Not only is it important 

for economic development, but it is also closely related to everyone’s life. In California, 

millions of residents have made great efforts to reduce waste. One of the common methods that 

residents take advantage of is recycling. The data from California's Department of Resources 

Recycling and Recovery (Cal Recycle) shows that California ranks higher than most other 

states with nearly 65% of materials recycled in 2018. The state has also created 140,000 green 

jobs (Cal Recycle, 2018).  

At the county level, Los Angeles has its own plan and program in place to achieve waste 

management. Since 1999, the county has witnessed several changes in solid waste management, 

demographics, economics, and even public awareness regarding environmental protection. As 

of 2017, the county has 358 recycling facilities in Los Angeles County and Neighboring 

counties (2017 Annual Report). 

     In 2018, China, which is the world’s largest purchaser of recyclable material decided to 

stop accepting most imported waste materials (Semuels, 2019). This was not good news for 

California, because now California must invest more in the disposal of waste management. The 

state has legislated regulating recycling centers and establishing “convenience” zones. 



Meanwhile, the State can be supportive in many aspects conducting programs for recycling. 

Even though, there are many recycling centers, according to U.S. Census Bureau, the recycling 

market in the U.S. still has plenty room for development. In California, However, at the 

beginning of 2019, some recycling centers were closed due to the imbalance of low profit and 

high maintenance costs, such as Santa Monica recycling center. Therefore, the site selection of 

the recycling center is very important. 

Research question 

Research area: Central Los Angeles region including 25 neighborhoods. Griffith Park is 

excluded because it filled with mountains and no one lives there. Therefore, it makes little sense 

to involve Griffith Park in this analysis. This research chooses the Central Los Angeles region 

rather than whole Los Angeles County as the research subject for two reasons:  

⚫ Central Los Angeles region is the place where the population is concentrated and the 

business is developed, and it is the first choice for tourism, so more recycling centers may 

be needed. 

⚫ As of 2017, the county has 358 recycling facilities in Los Angeles County and Neighboring 

counties, but it is hard to filter out recycling centers dedicated to collecting bottles and 

cans.  

Research question: where is the most appropriate site for building new recycling centers for 

containers (i.e., bottles and cans) in Central Los Angeles region? This article uses GIS analysis 

to decide which neighborhood has the potential market to build more recycling centers.  

Data 

Various factors should be accounted for when considering the site selection of the new 



recycling center for bottles and cans. The following data was collected to build my research.  

a. Map data: Mapping LA 

 http://boundaries.latimes.com/set/la-county-neighborhoods-current/ 

b. Population distribution statistics: Mapping LA  

http://maps.latimes.com/neighborhoods/region/central-la/#population 

c. Neighborhood income statistics: Mapping LA  

http://maps.latimes.com/neighborhoods/neighborhood/east-hollywood/#income 

d. The locations of the big shopping center and supermarkets: Google map  

https://www.google.com/maps 

e. The locations of Current active recycling center: Google map 

 https://www.google.com/maps 

Methodology 

Geographical Accessibility Analysis: First, to examine the current coverage of existing 

recycling centers, I assumed that a distance of more than two miles to a recycling center is 

considered as poorly accessible region, because people are only willing to drive for five 

minutes to reach the destination. Accordingly, I utilized ArcMap to draw two miles buffer zones 

and circled the five regions with poor accessibility.  

Demand Analysis: Second, selecting a new site requires the consideration of the demand of 

the neighborhood. In this part, I use demographic statistics and income as two factors which 

might reflect the quantity of demand. Undoubtedly, regions with large populations produce 

more living waste; and high-income districts consume more, and thus produce more. Okumu 

(2013) analyzes the relationship between income and the production of waste. He found that 

http://boundaries.latimes.com/set/la-county-neighborhoods-current/
http://maps.latimes.com/neighborhoods/region/central-la/#population
http://maps.latimes.com/neighborhoods/neighborhood/east-hollywood/#income
https://www.google.com/maps
https://www.google.com/maps


higher income people produce more solid waste than lower income and middle-income classes 

of people. In this part, I joined the data (population statistic and income) with the map (Central 

Los Angeles shapefile) and created two thematic maps. The two maps shows that a dense 

population combined with a relatively high income, increases the demand for recycling centers.  

Geographical Accessibility: Last, as California State law requires, recycling centers for 

containers are mandated around the convenience zone. Therefore, in my research I also account 

for this factor. According to the Legislative Analyst’s office, the convenience zone is within a 

half mile of supermarkets. Thus, in this part, I also created a half mile buffer around the main 

supermarkets and shopping centers in the Central Los Angeles region to define whether the 

circled regions with poor accessibility are in urgent demand or not. 

Comprehensive Criteria Analysis: After the first step, I circled five regions which are in poor 

accessibility to the current recycling center.  

The following part should take these three factors into consideration: 

Table 1: Three factors and their weights. 

 Population Density 

(k1) 

Income level 

(k2) 

How far to 

convenience zone 

(k3) 

High demand 3 points  3 points 3 points 

Medium demand 2 points  2 points 2 points 

Low demand  1 point  1 point 1 point 

Then, the weight of each term is set as follows: 

The population accounts for 35% percent, income level accounts for 25% percent, and the 



distance to the convenience zone accounts for 40% percent.  

The equation is f(k)= 0.35k1+0.25k2+0.4k3 

 

Findings 

Figure 1 shows the locations of current recycling centers for bottles and cans in the 

Central Los Angeles region. The base map includes 25 neighborhoods, not including Griffith 

Park. As seen in Figure 1, there are currently 13 recycling centers for bottles and cans in the 

Central Los Angeles region. Most of them are in the southeast and southwest parts of the region.  

 

In this part, I used online ArcGIS geocoding to retrieve the addresses of current 

recycling center locations in the Central Los Angeles region.  

Figure 2 is the Geographical Accessibility analysis result. It shows the current locations 

of recycling centers for bottles and cans and their coverage within a five minutes driving time. 



Based on the results from the accessibility analysis, five regions can be considered poor in 

terms of their convenience to current recycling center locations. Figure 2 highlights these 

locations with red circles. These five regions with poor accessibility are: (1) the northern part 

of Los Feliz, (2) Hollywood, east of West Hollywood, (3) Larchmont, Windsor square, (4) east 

of Mid-City, Arlington Heights, (5) south of Elysian Park, and north of Chinatown.  

In the north of the map, there are two communities, Hollywood Hills and West 

Hollywood Hills. Due to the special nature of the terrain, the entire community is not 

circled. Only the residential areas in the south were taken into consideration.  

 

In this part, I use the geoprocessing tools to set up a two miles buffer around the 

current locations. The blue buffer zone in Figure 2 is the two-mile (five-minute driving) zone.  



After confirming the five selected areas in Figure 2 above, the population distribution by 

neighborhoods is added in Figure 3. Regions in a high population level are assumed to consume 

more living goods than those with low population levels. As seen in Figure 3, Region (2) has 

a large population, while Region (1) and (4) have a medium-sized population, and Region (3) 

and (5) have a small population. 

 

In this part, I used the technique of joining the population data with the Central Los 

Angeles base map shapefile and created a thematic map. I then categorized the five regions, 

all of which have poor accessibility, into large, medium, and small population groups. 

Figure 4 shows the income tier of the 25 neighborhoods analyzed. According to 

Investopedia, low-income families in California earn around $ 24,380, middle-income families 

earn around $ 77,806, and the upper class earns above $ 100,000. Therefore, income level is 



categorized based on these standards. Moreover, the figure also displays the income levels of 

the regions with poor accessibility, from which the magnitude of demands for recycling centers 

can be evaluated. The result shows that Regions (1) and (3) are in high demand, while Regions 

(2) and (4) are in medium demand, and Region (5) is in low demand  

 

Unit: US dollar 

In this part, I also used the technique of joining the income data with the Central Los 

Angeles base map shapefile and then created a thematic map in which income level is classified 

into 3 three groups.  

Figure 5 shows another crucial factor that should be premeditated when selecting sites 

for recycling centers. A convenience zone generally refers to a circle with a radius of 0.5 miles 

from markets and shopping centers. In California, convenience zones are required to be served 



by recycling centers. Thus, the locations of large shopping malls and markets are collected as 

shown in the following figure. The orange shaded circle is the 0.5 miles convenience zone, 

which suggests that there should be recycling centers located in that region. The result shows 

that among the five regions with poor accessibility to recycling centers, Region 2 is the place 

where recycling centers are most needed.  

 

In this part, I conduct a geoprocessing operation making a 0.5-mile buffer around the 

shopping malls and markets. 

Conclusion 

After analyzing each factor above, all the candidate addresses can be graded based on 

the matrix built in the beginning. Table 2 show the final score of each candidate. 

 



 

 

 

Table 2: Final score of each candidate 

 Population 

Density 

 35% 

Income level 

25% 

How far to 

convenience 

zone 40% 

Total score 

Region (1) 2 3 2 2.25 

Region (2) 3 2 3 2.75 

Region (3) 1 3 1 1.5 

Region (4) 2 2 2 2 

Region (5) 1 1 2 1.4 

The equation is f(k)= 0.35k1+0.25k2+0.4k3 

   

As seen in the table 2, region (2) have the most population size among all selected regions, 

which would have a large consumption on bottles and cans. Moreover, its income of the 

residents is in a middle level, which drive it consume more compared with the other selected 

region. Most importantly, there are many shopping centers and markets in region (2), thus, it 

is near to the “convenience zone” which count most in the grading system. Overall, Region (2) 

got the highest score, making it the most suitable candidate to build new recycling centers.        

Figure 6 shows 25 neighborhoods in Central Los Angeles region and rank their suitability 

for building recycling centers for bottles and cans.  



 

Finally, through my comprehensive analysis within GIS, I suggest Region 2 –Hollywood 

and east of West Hollywood—as the most suitable areas for establishing recycling centers. The 

northern part of Los Feliz (Region 1), east of Mid-City, and Arlington Heights (Region 4) are 

also suitable for recycling centers. 

 

Limitations 

As I mentioned before, this research excludes Griffith park, Hollywood hills, 

Hollywood west. The suitability of a recycling center in a mountainous region remains to be 

discussed. Thus, these regions have been directly excluded.  

Even though the information of recycling centers can be found online, there are some 

recycling centers that may not be active anymore. Thus, it cannot be considered as an effective 



recycling center. For instance, Santa Monica’s only public recycling buyback center closed just 

a few months ago. So, it is difficult to assure that all the recycling centers are in active use. 

Therefore, there will be some errors in the research results. The same deviation occurred in 

collecting shopping mall addresses, since it is impossible to include all markets. If I can get 

more accurate data on the location of recycling centers and shopping malls, I would have a 

more accurate analysis on geographic accessibility.  
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