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SUMMARY

Researchers have long sought a simple 

method of tracking current neighbourhood 

change, including gentrification. Google 

Street View is an option. Using it, a research 

instrument was refined and tested in 

Hamilton, Ontario. This tool enables users to 

measure change precisely, at scales down 

to the individual property. Results accorded 

with media reports, local knowledge, 

and local understandings. Available for 

several years, Street View can be used to 

quantify subtle, as well as broad changes 

in the urban landscape. Because it is 

freely available on the internet, residents, 

as well as planners, can gain a dynamic 

picture of neighbourhood change, informing 

conversations about planning issues.

A litmus test for neighbourhood change
By Sarah Christensen, Richard Harris, and Kathleen Kinsella

RÉSUMÉ

Les chercheurs ont depuis longtemps 

souhaité disposer d’une méthode 

simple pour effectuer un suivi étroit 

des changements dans des quartiers 

donnés, y compris l’embourgeoisement. 

Google Street View serait une option. En 

se basant sur ce service, un instrument 

de recherche a été peaufiné et mis à 

l’essai à Hamilton (Ontario). Il permet de 

mesurer le changement de façon précise 

à une propriété près. Les résultats sont 

conjugués à des reportages des médias, 

des connaissances et des expériences sur le 

terrain. Les données étant disponibles pour 

plusieurs années, Street View peut servir 

à quantifier des changements du paysage 

urbain tant importants que subtils. Comme 

il est offert sans frais dans Internet, les 

résidents et les urbanistes peuvent disposer 

d’un portrait dynamique des changements 

dans un quartier, ce qui sert à éclairer les 

débats sur les enjeux d’urbanisme. 

W hen chemists want to measure 

acidity they use a litmus test. 

There are many people who would 

appreciate having a comparably easy way of 

testing for neighbourhood change, including 

gentrification. Currently, nothing serves. 

Some data, notably from the census, are out 

of date when published and available only 

for relatively large areas. Others, including 

public records such as building permits, are 

inadequate or inaccessible. Newspapers help 

with interpretation, and social media may 

prove useful, but are of dubious reliability and 

subject to privacy law (c.f. Barton, 2016). Of 

course we can walk the streets and observe 

the urban landscape for ourselves, but that 

takes time, is feasible only for nearby places, 

and anyway reveals little about the rate or 

even the direction of neighbourhood change 

(c.f. Wyly and Hammel, 1998). Fortunately, 

Google Street View offers a viable alternative.

We are not the first to note this. Others 

have used it to assess the physical character 

of neighbourhoods, notably their effects 

on health (Bentley et. Al., 2016; Kelly et 

al, 2013; Rundle et al, 2011). Its images of 

automobiles have even been used to infer 

socio-demographic characteristics (Gebru 

et al, 2017). Only one study, however, has 

addressed the issue of neighbourhood 

change. In recent work, Jackelyn Hwang 

examined Chicago and Seattle (Hwang, 

2015a; Hwang and Sampson, 2014). Her 

research instrument can track small-scale 

variation, but has drawbacks. It is time-

consuming to use and has been fine-tuned 

for a US context. Moreover, Hwang did not 

explore Street View’s full potential by using 

it, alone, to track change. The purpose of 

“…we need to build better measures of gentrification” (Hwang, 2016, 228)
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this article is to make the case for using 

Street View as a readily-available and 

convenient means to measure gentrification, 

or potentially neighbourhood change in 

general, in any North American city. To this 

end, drawing on Hwang’s work, we present 

and assess a simplified research instrument.

THE PHYSICAL LANDSCAPE  
OF GENTRIFICATION

There is no consensus as to what, exactly, 

gentrification is. For present purposes, the 

definition offered by Lees, Slater, and Wyly 

(2008, xv) will serve: “the transformation of 

a working class or vacant area of the central 

city into middle class residential and/or 

commercial use.”

If the definition of gentrification is still 

debated, almost everyone agrees that it has 

two dimensions: social and physical. The 

two are related because different types of 

residents each put their own stamp on the 

built environment. They do this directly, 

to their own property, whether through 

renovation or neglect; they do it indirectly, 

by ignoring, patronizing, attracting, or 

repelling certain types of businesses; 

they affect the character of public spaces, 

whether by leaving trash and graffiti or by 

organizing clean-up crews; and they shape 

whole neighbourhoods by asking planners or 

politicians to offer new or upgraded services.

Of course, the landscape is not an infallible 

guide to social change. New homeowners 

may renovate unobtrusively, fixing up interiors 

so as not to attract tax reassessments. 

Stores may be patronized by people living 

elsewhere; this may happen when an ethnic 

community moves on, leaving restaurants 

behind. New street furniture may be a tribute 

to a proactive neighbourhood association 

or reveal a municipality desperate to stem 

decline. But the built environment can reveal 

much to the observant eye. Sometimes 

the changes are obvious: a new building or 

trendy restaurant, a renovated house, a new 

playground. Sometimes they are subtle, but 

still visible: fresh paint, a tidy yard, a cool car, 

new shutters, or important absences – of 

graffiti and trash.

The great merit of the physical 

environment as a clue to gentrification is 

that we can observe it ourselves, now. It is as 

up-to-date as this minute. For that reason, 

field research has much to recommend 

it, and anyone who wants to know what is 

happening in a particular area could hardly 

do better than walk the streets, slowly. But 

this is not always convenient, possible, or 

even entirely useful. A stroller who looks 

closely at people’s homes might attract 

unwanted attention. Walking takes time, 

as does getting to distant neighbourhoods, 

while distant cities are often effectively 

out of reach. Even in accessible places 

where residents welcome passers-by, the 

landscape offers only subtle clues as to the 

direction of change. The payday loan office 

and the yoga studio both look new, but which 

best signifies change? Perhaps there is no 

net change, only turnover. This is where 

Google Street View comes to our aid.

GOOGLE STREET VIEW

Most readers of this journal are probably 

familiar with Street View. Since 2007 it has 

provided ground-level images, from various 

angles, of almost all urban streets and 

buildings in North America. Google has 

updated these at frequent, if irregular intervals 

ever since, and the current web-based service 

allows users to toggle between different dates 

while viewing a particular scene. It is possible 

to view, and to a limited extent zoom in on, 

particular buildings. It is also possible to 

observe whole streetscapes, as well as public 

spaces such as parks that are visible from the 

street. In a few instances, some large building 

interiors have also been made visible.

Two-dimensional Street View images are 

inferior to what you would see and experience 

on the street. Angles, and the ability to 

scrutinize detail, are limited. Because 

images are captured at quiet times of the 

day or week, often early morning, there are 

few people around. This makes it difficult to 

get a sense of street life. Faces are blurred. 

But researchers have shown that people’s 

evaluations of the built environment using 

Street View are similar to those based on 

field surveys (Rundle et al., 2011). Moreover, if 

Street View has limitations, it has unequalled 

strengths. It is more convenient than a field 

survey: not only quick to use, but enabling 

us to study, and compare, remote locations. 

Because Google undertakes re-imaging, and 

shows specific properties, Street View is both 

more up-to-date than almost all published 

data and also supports analysis at a finer 

scale. Because it is available for several 

years, it makes it possible to trace the nature 

and pace of change, property by property, 

block by block. 

For this information to be most useful, we 

need to reduce key elements to numbers. 

How else can we speak with confidence about 

the direction and magnitude of change, or 

to compare blocks, neighbourhoods, and 

cities? Hwang’s contribution was to develop 

a research instrument that did that. This, 

in association with Robert Sampson, she 

Option 2A – Screen capture of a Street View image 

of part of a residential block in Beasley, Hamilton, 

in 2007. 

Option 2B – The same streetscape in 2015. Visible 

changes include several minor exterior upgrades. 

There are new paint jobs, the front porch of 

the middle house has been updated, and some 

landscaping has been done. Even subtle changes 

can be captured with Street View. 

Option 3A – Street View image of part of a 

commercial block on James North, Beasley, 

Hamilton, in 2007. 

Option 3B – The same properties in 2015. Several 

upgrades are visible: an addition to the building on the 

left is now an art gallery, and a trendy boutique and 

lamp post have been installed. This image shows that 

the type of business and several types of upgrades 

that can be captured on Google Street View.
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used to compare the physical character of 

neighbourhoods in Chicago, 2007-9, with 

their appearance in 1995, as revealed by a 

field survey (Hwang and Sampson, 2014). In 

so doing, they had no need to take advantage 

of the facility of being able to toggle online 

between images captured on different dates. 

Then, too, Hwang’s instrument (2015b) was 

detailed and elaborate. For general use, 

a simpler instrument is needed, one that 

assumes the possibility of making temporal 

as well as geographical comparisons using 

Street View alone. 

A RESEARCH INSTRUMENT 

To develop such an instrument we drew on 

Hwang and Sampson’s, refining and then 

testing it in Hamilton, Ontario. Hamilton is 

a mid-sized (pop. 500,000), 19th-century 

Canadian city that has deindustrialized 

since the 1970s, with an attendant decline 

in inner-city neighbourhoods. Since 

about 2010 it has seen some revival 

of those areas, notably in the Beasley 

neighbourhood, immediately north of 

the downtown. This is the area we chose 

to study, in part because of its mix of 

residential and commercial land use.

For our purposes, Hamilton has 

a particular usefulness. For all its 

convenience, and as noted above, Street 

View can only show so much. The built 

environment can be a fallible guide to the 

social character of an area, and Street 

View is an incomplete representation of 

that environment. Because we are familiar 

with Hamilton, including Beasley, we were 

able to ground-truth the instrument that we 

developed. This is not a question of being 

better able to interpret our results, although 

that is incidentally true. More importantly, 

our knowledge of the place helped guide us 

as we adapted the instrument that Hwang 

had developed in Chicago. It became possible 

to see which elements were specific to each 

city, and which were common to both. It is 

the latter that we have incorporated into the 

research tool we developed.

Rating each building is possible, producing 

the most detailed and complete picture, but it 

takes a long time. We concluded that for most 

purposes it is unnecessary. The block face was 

the scale for which Hwang and Sampson’s 

tool was designed, but we found little loss 

of accuracy, and valuable efficiencies, in 

assessing both block faces at the same time. 

Although our tool may be used at various 

scales, it is the latter that we recommend. 

Our instrument measures three types of 

land use: residential, commercial, and public 

space (Figure 1). The residential component 

asks users to look for features such as new 

single or multi-unit buildings, restorations, 

and cosmetic updates. The commercial 

component directs attention to comparable 

changes, and also new restaurants, shops, 

or vacant storefronts. More than any other 

variable, however, the latter needs to be 

interpreted in context. The character and use 

of public space can be the most important 

indicator of neighbourhood change. Only 

some elements can be assessed using 

Street View. Our research instrument directs 

attention both to the signs that visitors and 

local residents leave (garbage, graffiti), and 

also to the level and type of investments that 

the local municipality has made, including 

the quality of roads and sidewalks, art 

installations, and the like.

RESULTS

The purpose of the research instrument was 

to provide meaningful results and to be easy 

to use. Ease of use is best measured by how 

much time it requires, and this depends on 

familiarity. Our estimates are relevant to 

users who have become comfortable with 

the challenges inherent in the use of Street 

View, as well as with the making of the 

subjective judgements that are entailed in 

the use of any visual tool. 

GOOGLE STREET VIEW CODING TOOL 

INDICATORS OF RESIDENTIAL GENTERFICATION 

New Single Family Construction

Trendy Shops

Visible indications of exterior maintenance and     
cosmetic updates 

Conversion of Industrial to Residential Uses 

Specialty Indoor Spaces Used for Recreation 

Transit Shelters in Good Condition or New

Absence of vacant or abandoned houses 

Signs of Cosmetic Updates

Garbage Cans in Good Condition or New

Signage for Future Development 

New Constuction of Commerical Space

Transit Investment

Front lawns, gardens and driveways are well       
maintained 

Absence of Vacant or abandoned Commerical 
Space

Trendy Restaurants or Cafes

Well Maintained Roads

Restoration and renovation of homes

2007

2007

2007

2015

2015

2015

INDICATORS OF COMMERICAL GENTERFICATION 

INDICATORS OF PUBLIC SPACE GENTRIFICATION 

PRESENT 
NOT PRESENT 

Figure 1

W E S T O N 
C O N S U L T I N G
planning + urban design

Land Use Planning

Urban Design

Development Approvals

Development Options Report

Ontario Municipal Board Hearings

Land Owner Groups

Vaughan
201 Millway Ave., Suite 19

Vaughan, ON

L4K 5K8

T 905.738.8080

westonconsulting.com1800 363 3558

Toronto
127 Berkeley Street

Toronto, ON

M5A 2X1

T 416.640.9917

One of the largest, most experienced 

planning and urban design firms in 

central Canada, Weston Consulting 

has helped transform urban, regional 

and rural spaces for leading public and 

private sector clients since 1981.
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R1-  New single family home construction

R2-  New multi-residential development/construction

R3- Conversation of industrial to residential use

R4-  Visible indicators of exterior maintained and cosmetic updates

R5-  Restoration and renovation of homes

R6- Absence of vacant or abandoned houses

R7- Signage for future development

R8-  Front lawns, gardens and driveways are well maintained

C1-  Trendy shops

C2-  Trendy restaurants and cafes

C3-  Speciality indoor spaces used for recreation

C4-  New construction of commercial space

C5-  Signs of cosmetic updates

C6-  Absence of vacant or abandoned commercial space

P1-  New traffic signs and/or lamp posts

P2- Well maintained roads

P3- Transit shelters in good condition or new

P4-  Public benches in good condition or new

P5-  Garbage cans in good condition or new

P6-  Absence of visible graffiti

P7-  Absence of visible litter

P8-  Art and/or sculptures installations

P9-  Traffic installations

P10- Transit investment

Indicators of Environmental Quality in Beasley, (Hamilton, ON) 2007 & 2015

Indicators of Environmental Quality in Mission, San Francisco, 2007 and 2015

Figure 2
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Figure 3 – Residential Quality in Beasley,  

Hamilton, 2007

Figure 6 – Residential Quality in Beasley,  

Hamilton, 2015

Figure 4 – Quality of Commercial Properties in 

Beasley, Hamilton, 2007

Figure 7 – The Pattern of Gentrification in Beasley, 

Hamilton, 2007–2015

Figure 4 – Quality of Public Space, Beasley, 

Hamilton, 2007

LEGEND

We found that the time required to rate 

each block face ranged from 2 to 12 minutes, 

depending on block length, land use 

complexity, and to a lesser extent the quality 

of the images. The average time per block 

was 5.8 minutes. After familiarizing ourselves 

with Hwang and Sampson’s method, we 

compared the two instruments. Using their 

method, rating the whole neighbourhood for 

one year took 6.8 hours. Ours took 6.4 hours 

to rate the area for two years. In other words, 

our method took less than half the time, and 

also provided a picture of change.

At the block face scale, the instrument 

provided meaningful results for trends in 

residential, commercial, and public space, as 

well as for all three when aggregated, and at 

different scales. It shows that between 2007 

and 2015, gentrification took a particular and 

plausible form (Figure 2). The most common 

change to residential properties was an 

improvement in maintenance, with a scattering 

of renovations. A similarly modest pattern was 

apparent among businesses: quite a number 

of cosmetic improvements, while a few trendy 

shops and cafes appeared. In public space, 

garbage declined, while the municipality had 

made investments in new traffic signs and 

modest transit infrastructure. There was no 

decline in quality on any measure, except for an 

uptick in graffiti, the meaning of which in this 

instance is open to interpretation.

Mapped, Street View evidence revealed 

marked variations across the neighbourhood 

and from block to block. For present purposes, 

we will only note broad patterns. In 2007 the 

area was fairly rundown. A number of blocks, 

in two or three clusters, showed poor levels of 

maintenance: with rated values of below 5, and 
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some as low as 0, these lacked signs even 

of basic maintenance, still less of upgrading 

(Figure 3). 

Commercial blocks along King and 

James, at or near the southern and western 

boundaries of the area, were adequately-kept, 

with values of 5-8, but along Barton in the 

north they were much more mixed (Figure 4). 

Public space, however, was uniformly decent, 

with an outstandingly good block, showing a 

value exceeding 17, on James between Main 

and King, which is downtown (Figure 5). 

This reflected the continuing efforts of the 

municipal council to put a good face on the city.

The modest changes, noted earlier, that 

occurred between 2007 and 2015 were 

concentrated in the areas that were already 

among the better maintained. For example, 

a previously neglected two-block stretch 

along Cannon, surrounded in 2007 by better 

blocks, had been improved (Figure 6). In 

contrast, the main areas of deterioration, 

towards the southwest and in the northeast, 

remained. To some extent, this pattern was 

counteracted by commercial gentrification 

and the improvements in public space. A 

composite map of change in all three types 

of land use shows a scattered pattern of 

notable improvements, although with a 

particular concentration along James Street 

North (Figure 7). 

Reassuringly, none of these results 

surprised us. We have known the area for 

years. Centrally located, Beasley has attracted 

much commentary, and the pace and broad 

aspects of its changes are generally known. 

The value of the tool is that it makes it possible 

to say precisely how much and what types 

of change have been happening and, beyond 

the obvious sites, exactly where. These have 

not been known. In addition, it enables us to 

examine and make comparisons with lesser-

known neighbourhoods, including those in 

other cities.

DISCUSSION

Like neighbourhood change in general, 

gentrification is multi-faceted. Researchers 

who wish to understand it know that they 

must consider various types of evidence 

(Barton, 2016). But many people are more 

interested in obtaining a quick and up-to-date 

impression of what is happening in specific 

areas. For that purpose Google Street View 

is invaluable. This is probably not news to 

many readers, who may have used it already. 

But without a way to translate information-

rich images into quantitative measures of 

change, the tendency may be to fall back on 

anecdotal evidence that may be erroneous. 

The instrument that we have presented here 

reduces – it cannot eliminate – the subjective 

element in such judgments, and enables 

precise measurement and comparison. 

Used with Google Street View, this tool 

can support analyses of varying intensity 

and at several scales. Those who wish to 

understand exactly what has been happening 

to particular structures, or on specific blocks, 

may focus their attention very narrowly and, 

depending on the city in question, track 

change at annual, biennial, or triennial 

intervals. Those seeking a somewhat more 

general picture of patterns and trends will be 

satisfied with block and neighbourhood scale 

documentation at one or two points in time. 

Kernel estimates, derived from GIS analysis, 

can yield a subtle picture of patterns of 

change (c.f. Bentley et al., 2016). The research 

tool we have presented here could readily be 

deployed for any of these purposes, enabling 

us to say something precise about what is 

happening to the city around us right now. 

Planners need to know how streets and 

neighbourhoods are changing, and how 

welcoming their residents might be to even 

more change, including densification. There 

are of course many ways of assessing this – 

from building permits to public hearings – but 

streetscapes themselves can tell us a lot. 

They show us what change looks like and, 

by extension, what it might feel like to local 

residents. In an era when public input matters, 

that is useful knowledge. To be sure, planners 

can improve their own health by taking a stroll 

to see for themselves. But when time is short, 

or when snow is on the ground, a resource like 

StreetView proves its worth. We should use it.
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