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1. Executive Summary
There are at least 173,724 streetlights in the city of Houston, or about 15 streetlights per mile of roadway in the average 
Houston neighborhood. But there is wide variation in streetlight density across those neighborhoods.

This report offers several important findings. First, black and Hispanic neighborhoods have higher concentrations of 
streetlights than white neighborhoods. Second, mixed-income neighborhoods tend to have higher concentrations of 
streetlights than the city’s wealthiest and poorest neighborhoods. 

In the context of this discussion, we should consider the possibility that some areas of the city are overly lit in addition 
to being concerned about the places without enough lights. There may be a point at which having more lights actually 
becomes a negative. We need to get a better understanding of the lived consequences of the level of available lighting 
before making any further decisions regarding city streetlights.

Background
Streetlights have become a contentious topic in Houston, given the city’s ongoing efforts, in conjunction with local utility 
CenterPoint Energy, to replace Houston’s high-pressure sodium lights (and their familiar yellow glow) with brighter, whiter 
LED lights. However, this report does not focus on the debate about lighting technology. Instead, it examines the locations 
and concentrations of streetlights and what that may mean for residents.

Streetlights are viewed as an important city service because they provide light in places where residents are walking, biking, 
and getting into and out of vehicles. Being in a well-lit space makes people feel more comfortable. 

But streetlights can also be a nuisance and a tool for surveillance. Like other aspects of surveillance, including policing 
and the use of closed-circuit cameras, intensified lighting may disproportionately affect economically disadvantaged and/or 
racial/ethnic minority neighborhoods. It’s important not to assume that more lights are always better.

Methodology
The data on the location of streetlights in Houston were obtained from CenterPoint Energy, with whom the city contracts to 
maintain local streetlights. The report focuses on the count and location of streetlights as of August 2015. 

Streetlight density is measured by dividing the number of streetlights in a census block group by the length of road miles 
within the block group.

Findings

• Neighborhoods with majority black and majority Hispanic populations have higher concentrations of streetlights than 
majority white neighborhoods. 

• Neighborhoods with higher median incomes have more streetlights per mile of road, after controlling for racial/ethnic 
composition.

• However, there is a similar (though smaller) positive relationship between poverty and streetlights: neighborhoods 
with higher poverty rates also have more streetlights. This suggests streetlights are most prevalent in economically 
mixed neighborhoods.

• The highest concentrations of streetlights are found within the downtown area. There are also pockets of high 
streetlight density just to the east of downtown, toward the Houston Ship Channel, as well as fanning out in the 
northern part of the city. 

• Areas with extremely low levels of street lighting are along the edges of the city in all directions, as well as within a 
slice of Houston just east of Bellaire.
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2. Results

Data: Streetlights in Houston

The data on the location of streetlights in Houston were 
obtained from CenterPoint Energy, with whom the city 
contracts to maintain local streetlights. While all lights are 
installed, owned and maintained by CenterPoint Energy, the 
city has final approval power over all streetlight decisions. 
The report focuses on the count and location of streetlights 
as of August 2015, which roughly represents the early stages 
of the implementation of the LED bulbs. Some lights — but 
not most — had been transition by that time.

The lights in these data are limited to those maintained 
by CenterPoint, which has two consequences. First, only 
areas within the official city boundaries are represented by 
these data. Second, other sources of light are not included 
in these data. Streetlights refer specifically to the tall light 
poles that shine light over a street, as opposed to pedestrian 
lights, which shine light over the sidewalk (see Figure 1). 
Comprehensive data on these alternative sources of light 
were unavailable.

In this report, we use census block groups to represent 
small, local geographies within the city of Houston. This 
geography is smaller than the census tract. The average 
block group in Houston is less than half a square mile 
whereas census tracts are two square miles on average. 
The finer-grain view provided by block groups may be 

1. Introduction 
Streetlights have been a contentious topic for some 
Houstonians as of late. The city is converting its streetlights 
to LED bulbs, and residents have been voicing their 
opinions. While LED lights are not the focus of this report, 
we can learn from Houston’s recent experience with LEDs 
to improve how we approach the city’s lighting needs. 

The city has been working with CenterPoint Energy to 
replace existing streetlight bulbs with LEDs since January 
2015. Over 80,000 lights have been replaced as of June 
2016, leaving roughly 80,000 more to go. Despite being 
only halfway done, the city is already reporting financial 
savings on the order of $900,000.1 

Though some tout the benefits of brighter, more efficient 
lights, others have raised concerns about the color and 
intensity of light produced by the new LED bulbs. The 
debate centers on whether residents prefer or resist the 
white color and relative brightness of the new bulbs, 
compared to the soft yellow glow emitted from the sodium 
bulbs, which have long been the standard. The Kinder 
Institute’s Kyle Shelton has weighed in on the conversation 
about the pros and cons of the newer bulbs. This debate 
suggests that, to some, brighter is not always better. But 
what hasn’t been comprehensively discussed yet is the 
location and distribution of these streetlights, LED or not.

Streetlights are viewed as an important city service because 
they provide light in places where residents are walking, 
biking, and getting into and out of vehicles. Being in a 
well-lit space makes people feel more comfortable. It seems 
safer.2

But streetlights can also be a nuisance and a tool for 
surveillance because of the added visibility they permit. 
Like other aspects of surveillance, including policing and 
the use of closed-circuit cameras,3 intensified lighting may 
disproportionately affect economically disadvantaged and/
or racial/ethnic minority neighborhoods.

In this report we examine the distribution of streetlights 
in the city of Houston and assess how their concentration 
relates to other neighborhood characteristics, namely 
racial/ethnic composition and economic conditions. This 
represents an important first step as we begin to understand 
spatial disparities in Houston and how streetlights shape 
and reflect those disparities.

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

1http://performance.houstontx.gov/content/city-houston-sees-savings-led-streetlights
2There is substantial debate around the effectiveness of streetlights for actually reducing crime — some have found evidence of lower crime after introducing new streetlights while oth-
ers have not. However, research is more consistent with the idea that streetlights improve perceptions of safety. There may also be health benefits because streetlights encourage walking 
outdoors.
3Monahan, Torin. 2008. “Editorial: Surveillance and Inequality.” Surveillance & Society 5(3): 217–226. 
http://www.surveillance-and-society.org/articles5(3)/editorial.pdf

Figure 1. Streetlight (a) versus Pedestrian Light (b) 
Photo by flickr user (a) John and (b) Kyle Mahan

a b

http://urbanedge.blogs.rice.edu/2016/03/23/whats-the-big-deal-about-houstons-new-street-lights/#.WIjWIRCsRHl
http://performance.houstontx.gov/content/city-houston-sees-savings-led-streetlights
http://www.surveillance-and-society.org/articles5(3)/editorial.pdf
https://www.flickr.com/photos/grimages/8551230084/in/photolist-e2DhMs-r1rMpc-7m23oL-ebiyCW-rvHtJK-5M4hqk-8VEB5Y-98tHMW-5Vj5h4-dUSMhG-cchqno-4mkpy7-7S1jLw-adYMUW-bxkYBo-4Riy5r-66q7j5-gzQY8R-6U41YT-cTRh3-527XiM-6Ap5a7-eNsjrC-6GT6io-9HkfRR-dafUJc-aKmdGV-79ouVc-4JYedH-5RhMNk-9TqVm6-2LL5UR-qkd43J-dwTnGc-7j3mwy-7pcHpT-6663Sr-63kaHF-78AzRe-7voE6U-56rhEz-m9emLk-5EfRws-g8LNrR-8KNbvC-2LC5dP-7JwfZ3-3LqX7u-dDeJQ-7TcQkU
https://www.flickr.com/photos/kindofblue115/3192252480/in/photolist-5S68rS-4vZw2m-5Ni8ZD-6mnAo6-8v5g6x-6uZUk3-4jP3Dt-7VURid-4mY4Ze-aNxyPe-aaVvyu-3TYeat-25KDW-429Ro4-7t2VBJ-4vbpnc-dSrXFS-55Kpms-4eQZP7-7xs8KX-aMJjxn-4zKzfF-4aLEtL-5Hb669-54PyjX-iW4PbG-w9LTX-9YKoDL-HujMZL-kfQqwZ-5eu8eV-aVzo1a-aVznRp-8HKstA-ihA6V1-c58fhE-5Ctgza-7atwLD-bukxKR-4qhvin-cifLUN-6W6Z9F-goLkkE-8Q4ymw-niE2xS-75VsRV-8m8gER-qB8VWh-MXVQh-5y5nW4
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particularly important when studying streetlights given the 
limited benefit beyond a small geographic radius around 
each light.

We measure streetlight density using the number of 
streetlights divided by the length of roadway in the local 
geography in miles. This reflects the average number of 
lights that are present on each mile of road in an area. 
We have also examined streetlights in a block group per 
square mile of land, which gives a sense of overall light 
available in an area. However, the road length is preferable 
as a denominator since streetlights are only found along 
roads. The estimates using land area greatly exaggerate the 
absence of this city service in places with few roads.

The second data source is the decennial census and 
American Community Survey estimates. We rely on two 
sets of measures to identify the racial/ethnic and economic 
dimensions of streetlight disparity, if any exist. First, we use 
a set of variables that break down block groups by the two 
primary racial/ethnic groups that are present — the majority 
group and the second most populous group. For example, 
“majority Hispanic-black” indicates that Hispanics comprise 
over 50 percent of the local population, and blacks are the 
second most populous group (also see “The Shifting City” 
report). Second, we measure the local economic status with 
two variables, one reflecting the median income of resident 
households, and one for the concentration of poverty (i.e., 
the percentage of residents who live in a household with 
an income below the official poverty threshold). These 
are standard variables used to characterize neighborhoods 

and are the ones that are most salient when examining 
neighborhood disparity in Houston.

We use these variables in statistical regression analyses 
that identify the relationship between two variables while 
holding other variables constant. This approach allows us 
to isolate racial/ethnic and economic inequalities from one 
another, as well as from other important control variables. 
We account for how densely populated an area is, the 
concentration of businesses as reflected by the number of 
jobs per square mile and the density of road intersections. 
The model was conducted using GeoDa software and relies 
on spatial lag regression estimation procedures (Moran’s I = 
.39, first order Queen contiguity spatial weights matrix). 

Spatial Patterns in the Density of Streetlights

There are at least 173,724 streetlights in the city Houston 
as of August 2015. The average block group in the city of 
Houston has a streetlight density of 15 lights per mile of 
road. If streetlights were placed at the same intervals across 
the entire city, then the streetlight density would be roughly 
the same for all geographies. But some areas have more 
streetlights than others.

The density of streetlights ranges from a low of less than 
one to a high of 47 lights per mile of road. Hence, some 
areas may be underlit, while others may be overly lit. It’s 
important not to assume that more light is always better. 

Figure 2. The Density of Streetlights in the city of Houston, 2015

https://kinder.rice.edu/uploadedFiles/Kinder_Institute_for_Urban_Research/Programs/Disparity/Final_Kinder_Racial_Change.pdf
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Not surprisingly, the highest concentrations of streetlights 
are found within the downtown area. But there are also 
pockets of high streetlight density just to the east of 
downtown, toward the Houston Ship Channel, as well as 
fanning out in the northern part of the city. High levels of 
lighting to the north are found both inside and outside the 
610 Loop, the boundary around Houston’s inner core.  

Most of Houston is within 10 lights of the mean density 
of 15. Modest levels of streetlight density are consistently 
found inside the western portion of the Inner Loop, and 
somewhat more scattered outside of the Loop and to the 
south. However, when areas have an extremely low level 
of street lighting, then they are likely to be found along the 
edges of the city in all directions, as well as within a slice of 
Houston just east of Bellaire.

Social Disparities: Streetlight Density, Racial/
Ethnic Composition and Economic Conditions

Does this spatial disparity in streetlight density translate into 
social disparities? That is, does it correspond with social, 
demographic and physical characteristics of the block 
groups? Based on our statistical analysis, we find several 
significant relationships between streetlight density and 
neighborhood characteristics.

Consistent with a surveillance perspective regarding the 
placement of streetlights, neighborhoods with majority 
black and majority Hispanic populations have the 
highest concentrations of streetlights. The majority white 
neighborhoods rank the lowest in terms of the number 
of streetlights per mile of road. We plan to conduct a 
more complete analysis of how streetlights relate to local 
crime rates in a future report, but we emphasize that the 
neighborhood racial/ethnic differences reported here are 
not the result of differences in reported crime.

We rank the full list of neighborhood racial/ethnic 
composition types based on the regression analysis 
results (see Table 1), but the most meaningful difference 
is between majority white neighborhoods where Asians 
are the second-largest group and all other types of 
neighborhoods. The number of lights per mile of road 
is significantly higher in all neighborhoods, on average, 
when compared to White-Asian neighborhoods. The lone 
exception is majority white-black neighborhoods — those 
areas have statistically similar concentrations of streetlights 
as white-Asian neighborhoods.

Table 1. Ranking of Expected Number of Streetlights 
per Mile of Road from Highest to Lowest

Black-Hispanic
Hispanic-Asian
Hispanic-White

Black-White
Hispanic-Black

No Majority
White-Hispanic

White-Black
White-Asian

  
Note: Ranking determined from the regression model 

reported in Table 1A in the Appendix.

There are even starker differences in streetlight 
concentration related to economic conditions. The 
concentration of streetlights is strongly related to the 
median income of an area. After controlling for differences 
related to racial/ethnic composition, neighborhoods with 
higher median incomes have more streetlights per mile of 
road. This would seem to suggest that the placement of 
streetlights is economically stratified to the disadvantage 
of lower income areas. However, we find a similar, 
although smaller, positive relationship between poverty and 
streetlights: neighborhoods with higher poverty rates also 
have more streetlights. 

These two relationships may seem contradictory, but what 
they suggest is that streetlights are more prevalent in 
economically mixed neighborhoods. This understanding 
is further supported by the statistical interaction between 
median income and poverty concentration (see Table A1 in 
the Appendix). The positive interaction means that while 
median income is generally positively related to having 
more streetlights, that association is strongest when high 
median incomes are combined with higher concentrations 
of poverty. Streetlights are not equally prevalent in 
neighborhoods with the same median income if they have 
different poverty levels.

We represent this interaction in Figure 2 using the 
predicted relationship between median income and 
streetlights at three different levels of poverty concentration. 
Neighborhoods with the lowest median incomes share 
similar levels of streetlight density regardless of the poverty 
level. But high, medium, and low poverty neighborhoods 
become increasing distinct with regards to streetlight 
density as median income increases. 
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This interaction could be interpreted as poverty exacerbat-
ing the power of median income for explaining the distri-
bution of streetlights, but it is unclear exactly how poverty 
does that. What we do know is that residents can make re-
quests to the city to conduct a streetlight survey of a street.4 
If it is determined that the lighting is insufficient, then more 
lights may be placed on the street. It is possible that more 
requests for streetlight surveys are made where both medi-
an income and poverty are high.

Conclusions
Streetlights are more than a public service used to provide 
light. They reflect perceptions of safety, outsiders’ need 
for surveillance and residents’ ability to lobby for their 
preferred level of lighting. We have not captured all of the 
dynamics around this standard feature of urban life, but 
we have provided a foundation for thinking about what 
streetlights mean and what improvements can be made in 
their distribution across the city.

Neighborhoods that have the highest concentrations of 
streetlights per mile of road are majority-minority areas of 
the city and places where residents are of mixed income. 
The more moderate levels of lighting are found in areas of 
the city that have been identified as majority non-Hispanic 
white and homogenously affluent.

What should we do in response to these results, if 
anything? Despite a wide range of streetlight density 

within the city, those spatial differences didn’t translate 
into glaring deficiencies. In fact, minority and high-poverty 
neighborhoods have some of the highest levels of streetlight 
density in the city. However, if recent conversations about 
LED lights have taught us nothing else, it’s that more light is 
not always seen as better. 

We should consider the possibility that some areas of the 
city are overly lit in addition to being concerned about 
the places without enough lights. If it is true that some 
residents prefer moderate levels of lighting, then this could 
help explain some of the initially counterintuitive results. 
The relative influence or power of certain neighborhoods 
may explain why certain areas have fewer, but not too few, 
streetlights, especially when considering non-Hispanic white 
and higher income neighborhoods. 

Our research makes clear that the level of lighting differs 
substantially across the city in a way that is related to 
race/ethnicity as well as income. But when we interpret 
these patterns we should not assume that more lights are 
always better. Streetlights may also be considered as a 
nuisance. We need to get a better understanding of the 
lived consequences of the level of available lighting before 
making any further decisions regarding city streetlights. 
How many of the streetlights are working at any given time? 
Are existing lights effective for pedestrians as well as cyclists 
and drivers? As the recent LED debate suggests, stronger 
communication between residents and the city will be 
necessary to identify the lighting level that is most relevant 
to meeting a community’s needs.

Figure 3. Mixed Income Means More Lights: The Interaction 
Between Median Income and Poverty Concentration

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

4https://edocs.publicworks.houstontx.gov/documents/divisions/traffic/snap_street_light_procedures.pdf

https://edocs.publicworks.houstontx.gov/documents/divisions/traffic/snap_street_light_procedures.pdf
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Table 1A. Spatial Lag Regression Model for the Number of Streetlights per Mile of Road, 2015

 Coefficient Standard Error
White-Asian (reference) -----
White-Hispanic 0.2200 *  0.09
White-Black 0.0400   0.26
Black-Hispanic 0.6100 ***  0.10
Black-White 0.4000   0.22
Hispanic-Asian 0.5300 **  0.17
Hispanic-Black 0.3600 ***  0.10
Hispanic-White 0.5200 ***  0.10
No Majority 0.3200 ***  0.10
Median Income ($1,000) 0.0100 ***  0.00
Poverty (%) 0.0100 ***  0.00
Income-Poverty Interaction 0.0002 **  0.00
Population Density 0.0000   0.00
Intersection Density -0.3500 ***  0.09
Job Density 0.0030 *  0.00
Intercept -0.2600 *  0.12
Spatial Lag (Rho) 0.6900 ***  0.02
______________________________________________________________________________

Significance Levels: *<0.05; **<0.01; ***<0.001

Note: *** Indicates a higher level of significance than *, and higher levels of significance mean that we can be more confident in the identified relationship.

Appendix
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• Collaborate with civic leaders to implement promising solutions to these critical urban issues


