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Abstract 

The potential of traditional streetcars to influence development and reinvestment in urban 

neighborhoods is explored through a review of the planning literature and a GIS-based 

spatial analysis of post-Hurricane Katrina commercial and residential building permits in 

areas of New Orleans surrounding streetcar stops.  Controlling for the city’s damage 

assessment, proximity to significant commercial areas and the central business district, as 

well as pre-storm demographic variables, a multiple regression analysis finds 

significantly higher frequencies of commercial building permits near streetcar stops both 

in downtown and neighborhood areas than in areas more distant from stops.  Residential 

permits are found to decrease in frequency in the areas closest to neighborhood streetcar 

stops by a similar amount as commercial permits increase.  Potential policy implications 

are suggested. 
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Introduction 

The streetcar is the common ancestor of all types of rail transit, and new rail transit 

services are often considered evolutions of the streetcar.  In a technological sense, this is 

true, however, much seems to suggest that traditional streetcars often interact with—and 

influence—the urban fabrics of the areas they serve in significantly different ways from 

other types of rail transit.  In addition, though a good deal of research exists on newly-

built “modern streetcar” lines—primarily in reference to Portland, Oregon, to date, so-

called “heritage” streetcar services seem to have received significantly less consideration, 

even though they arguably represent the starkest contrast to modern rail transit modes.  In 

addition, though such opportunities are limited in number, the most traditional of 

streetcar systems seem to offer opportunities to study streetcars in their natural 

environment, so to speak, in the context of the land use patterns and urban forms which 

characterized the original era of rail transit.  Through a review of the current planning 

literature, and a statistical analysis of building permits in the neighborhoods surrounding 

the highly traditional streetcar system in New Orleans, Louisiana, this study will 

investigate the potential of traditional streetcars to influence development and 

reinvestment in urban neighborhoods.  

 

It seems particularly the case that rail transit services displaying the characteristics of 

traditional streetcar systems have received little recent consideration by the planning 

literature in the context of their traditional environment: that of the urban 

neighborhood—even in cases of the neighborhoods which originally grew up around 

streetcar lines that are a common feature of most American cities, and whose 
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revitalization is a common object of many planning initiatives.  Modern light rail transit 

has been well explored by the literature, and many planners have had some personal 

experience with it, even if only in the form of a visit to one of the numerous metropolitan 

areas which have constructed light rail lines and systems in the modern era.  However, at 

a time when various forms of electrified surface rail transit seem to be taking on a 

steadily increasing role in the urban transport picture of America, when the reinvestment 

in and revitalization of traditional neighborhoods is seen as an increasingly central goal 

of the planning profession, and yet when a majority of practicing planners were likely 

born after the demise of most original streetcar systems, the study of a truly traditional 

streetcar system, and its interactions with the neighborhoods it serves, seems to offer a 

potentially valuable contribution to the knowledge on which transit and community 

development planning decisions are based.  
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Review of Literature 

Defining “Traditional Streetcar” 

Much of the literature effectively defines all electric surface rail transit short of mainline 

commuter rail as light rail, drawing no distinction between highly modern new starts and 

more conventional survivors.  In 1992, the Transportation Research Board adopted a 

definition of “Group I” and “Group II” light rail systems based solely on nominal 

scheduled operating speed.  Group I systems schedule average speeds in excess of 9 mph, 

while Group II systems run scheduled average speeds of 9 mph or less;1 though average 

speed is the only explicit criterion of this definition, it is interesting to note that all of the 

Group I systems in the United States and Canada are either new starts  (as in 

Minneapolis) or surviving interurban2 lines integrated in city transit systems (as in 

Philadelphia, Media-Sharon Hills), while all but one of the Group II systems are either 

streetcars (as in New Orleans) or LRT-style upgrades of surviving original streetcar 

systems, (as in the San Francisco MUNI Metro.)3  In addition, while no Group II system 

has an average stop spacing greater than 0.5 miles, and all except Buffalo’s new start 

have spacings of 0.3 miles or less, all but two of the Group I systems have average stop 

spacings of at least 0.5 miles—the two which do not are interurban survivors in Newark 
                                                

1 Schumann, 1992. 

2 Though the Newark City Subway was never considered a true interurban in the strictest sense of 

the term, its exclusive use of private right-of-way and high operational speed make it much more 

similar to an interurban operation than a city carline.  It is here identified as an interurban survivor 

for clarity. 

3 Schumann, 2000. 
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and Philadelphia.  Certainly, stop spacings have a distinct effect on average running 

speeds; they also, however, can have a distinct effect on how a transit service fits into the 

urban fabric of the neighborhoods and communities it serves—Cervero cites close stop 

spacings and “fine-grained” route networks as a key advantage of European tram systems 

in the pedestrian environments of old cities. 4 

 

The Vintage Trolley Concept 

Some prefer to define types of light rail (lower case letters intentional) services in terms 

of their image and vehicle types.  Phraner divides the universe of lighter-than-a-metro rail 

transit into the primary categories of Light Rail Transit (LRT) and Vintage Trolley (VT), 

defining VT as “a variant of light rail transit that provides year-round service using 

genuinely historical or replica vintage rail equipment with heritage-compatible 

infrastructure.”5  No distinction is made between recently-built (or restored) operations in 

which a deliberate planning decision was made to implement a new rail service with 

historic rolling stock and survivors of the original streetcar age which simply never 

modernized, or between lines which serve a central business district circulator function or 

those which serve the line-haul functions of a traditional, first-generation streetcar line.  

The situation for Phraner is complicated by the several light-rail upgraded streetcar 

systems still operating 1940’s-vintage PCC cars in revenue service during the early 

1990’s, not out of any love of history or attempt to recapture positive aspects of an earlier 

                                                

4 Cervero, 1998. 

5 Phraner, 1992. 
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era of urban transportation, but out of a simple lack of funds for new equipment.   

Phraner identifies vintage trolleys as potentially valuable downtown revitalization tools, 

at least  in a context of aiding and supporting the revitalization of downtowns with at 

least some inherent revitalization capabilities; the Detroit Citizens Railway downtown 

streetcar is identified as a vintage trolley project incapable of stimulating downtown 

revitalization on account of operating in a basically hopeless downtown.6  Graebener 

asserts that a successful vintage trolley project must take full advantage of the 

attractiveness of its historic (or at least, historic-looking) vehicles, but must do so in 

fulfilling a legitimate transit function.7  Even so, such legitimate transit functions are 

identified as short-distance shuttle and circulator functions.  The Federal Transit 

Administration, in a 1992 report, considers the transportation function of vintage trolleys 

in a similar light, stating that: 

 

Today, the United States is witnessing a growing renaissance of vintage trolley 

systems.  Vintage trolleys have been successfully integrated into the public 

transportation systems in several cities.  Businessmen in many areas have 

pursued vintage trolley service as a means to stimulate local business in 

redeveloped or historic areas.  Vintage trolley services can contribute to the 

success of the local tourist and convention business.  If operated on a regular 

                                                

6 Phraner, 1992. 

7 Graebener, 1992. 
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schedule in a downtown area, [emphasis added] the trolley service can also 

attract local riders.8  

 

Osborne and Newmark cite San Francisco’s F-Market/Embarcadero 5.1 mile historic 

streetcar line as a prime example of a successful vintage trolley operation which is not a 

continuously operated survivor of the first rail transit era.9  Though the line uses restored 

trackwork and overhead (which were never removed after the 1981 discontinuation of the 

original streetcar service) along Market Street, the track and wire along the Embarcadero 

are entirely new and represent the first  ever streetcar service in the Embarcadero 

corridor.  Though both sections of the line encountered some initial opposition from 

businesses and residents concerned about noise and traffic impacts, losses of street 

parking, etc, the F-line has, after opening, been broadly embraced by neighborhoods, who 

value the easy access it offers to the heart of the downtown financial district and other 

vibrant downtown areas, as well as by local businesses, who consider it a valuable asset 

in preserving and strengthening traditional commercial districts.10  The line itself is found 

to perform well in terms of attracting ridership—including large numbers of shoppers and 

commuters as well as tourists—in comparison to both the bus route it replaced along 

Market Street (ridership quickly doubled) and to the LRT-upgraded MUNI Metro system, 

with the streetcar carrying more daily passengers than two of the five LRT routes, and 

                                                

8 Jewell, 1992. 

9 Osborne & Newmark, 2008. 

10 Osborne & Newmark, 2008. 
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roughly equaling both in terms of passenger trips per vehicle mile.11  Osborne and 

Newmark consider the “natural, built and political environment”12 as key factors in the F-

line’s success, citing scarce, high-value land, a compact built form, mild climate and 

strong political and popular support for transit as highly conducive to a successful 

historic streetcar operation.  Excellent LRT and metro connections with both MUNI 

Metro and BART along Market Street, where the surface streetcar fills in the gaps 

between stations on the double-deck subway below, are also seen as important in 

allowing the F line to function as a distributor service for transit riders arriving from 

other parts of the metropolitan area.  Finally, San Francisco Municipal Railway’s long 

experience with rail operations, and in-house planning and operation of the F line as a 

serious transit service, even to the point of refusing to construct extensions which could 

not be justified from a transit perspective alone is seen as another critical factor in the 

line’s success.13 

 

Streetcars and Development 

Modern vintage trolleys make a point of playing up the historic qualities of their 

operations—they are often also referred to as historic or heritage streetcars—however, 

historically speaking, they often seem to play a very different role in the urban 

transportation picture than did most streetcar lines in earlier periods of history.  In the 

                                                

11 Ibid. 

12 Ibid. 

13 Osborne & Newmark, 2008. 
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first era of rail transit, streetcar lines much more commonly served a suburb to city or 

neighborhood to downtown line-haul function, much more like modern LRT or metro 

services; downtown pedestrian circulation was largely accomplished by the feet of 

pedestrians except in the very largest downtowns.   

 

Muller identifies the development of the electric streetcar in the 1880’s and its 

widespread adoption in the 1890’s as the catalyst for the first great spatial expansion of 

American metropolitan areas.14  Scheduled speeds in the range of 15 mph—possible due 

to a lack of traffic congestion on the portions of a route outside downtown centers—

enabled rapid growth in the radius of city regions.  Far from serving a circulator function 

within the downtown core, “[t]he most dramatic impact of the Electric Streetcar Era was 

the swift residential development of those urban fringes,” according to Muller.   

 

Warner states that, though some outward expansion of residential uses had occurred prior 

to Frank Sprague’s development of practical electric traction, it was the streetcar which 

allowed the rapidly-expanding middle class, as opposed to the wealthy, to gain access to 

the suburbs in large numbers for the first time.15  Though a dramatic lowering of 

suburban densities due to the popularization of a new mode of transportation is often 

associated with the automobile, the original explosion of (for the time) low-density 

residential development came about as a result of the streetcar.  Warner’s classic study of 

                                                

14 Muller, 1995. 

15 Warner, 1978. 
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streetcar-generated suburban growth in Boston found 200-300% lot-area growth in the 

new streetcar suburbs of the last years of the 19th Century, as compared with middle class 

residential neighborhoods of the preceding decades.16  In the Twin Cities, Diers and 

Isaacs credit the coming of electric traction with the creation of many residential 

neighborhoods within the two central cities themselves.  Prior to electrification, the limit 

of radial development in Minneapolis barely reached to 35th Street S to the South; what is 

now Dinkytown was at the Eastern periphery.  Within a decade, streetcar lines reached 

between the two downtowns, and nearly to what would become the city limits of 

Minneapolis and Saint Paul, with several interurban lines beginning to strike out into the 

country beyond.17 

 

In terms of the modern era, Poticha and Ohland identify the modern streetcar line opened 

in Portland, Oregon in 2001 using highly advanced articulated, low-floor streetcars 

imported from the Czech Republic as a major factor in the redevelopment of two largely 

abandoned industrial areas on opposite sides of Portland’s central business district.18  In 

addition to identifying $2.3-Billion worth of development in the area surround the 

streetcar line since its opening, Poticha and Ohland make the more direct point that the 

proposed streetcar line was used as a bargaining chip in convincing land owners and 

developers to get onboard with the city’s plans to redevelop the two obsolete industrial 

                                                

16 Warner, 1978. 

17 Diers & Isaacs, 2007. 

18 Poticha & Ohland, 2006. 



 14 

areas as dense, pedestrian-friendly extensions of downtown, and in convincing them that 

the reduced automobile accom0dations planned would yield viable developments.19  

Though the Portland streetcar described by Poticha and Ohland does extend outside the 

central business district, it was built in that manner for the express purpose of 

transforming the land uses of the outside-downtown areas served into a largely similar to 

downtown form, rather than for purposes of serving or stimulating reinvestment in 

existing neighborhood areas. 

 

As stated earlier, existing research on the land use impacts of modern-day streetcar lines 

focuses almost entirely on streetcars as a stimulant to and support for the revitalization 

and redevelopment of downtown core areas.  In contrast to research on light rail transit, 

little existing research on streetcars directly examines their modern day potential to 

influence redevelopment of and reinvestment in traditional urban neighborhoods, 

especially neighborhoods of a largely residential character.  Given the fact that streetcar 

lines played a major role in the initial development of many—if not most—such 

neighborhoods, this seems strange, but may partly be explained by the fact that few 

opportunities remain in the United States to study the neighborhood impacts of streetcar 

lines which operate well outside of central business districts.  In addition, even fewer 

opportunities remain to study such impacts on system scale in the context of a transit 

system in which the picture is not clouded by other, heavier forms of rail transit.  Though 

                                                

19 Poticha & Ohland, 2006. 
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the data available following Hurricane Katrina impose some limitations, New Orleans 

offers just such an opportunity. 
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Introducing the Subject 

New Orleans offers by far the purest example of conventional streetcar operations in the 

United States.  Unlike many “heritage” streetcar lines which function primarily as 

downtown circulator services, or other survivors of the original streetcar era, which have 

generally been either partly converted to LRT or supplanted by subways or elevateds on 

major trunk routes, the New Orleans system operates completely traditional streetcars in 

its primary, line-haul services.  The system consists of three lines, the short, primarily 

tourist-oriented Riverfront line (which effectively offers a CBD light-rail-style service 

with streetcar vehicles and operating practices), the recently-restored Canal Street line, 

and the famous Saint Charles Avenue line, a survivor of the original system.20 

  

The Saint Charles Avenue streetcar line is the oldest continuously-operated rail transit 

line in the world.  Opened in 1835 with steam engines, the line soon switched to horse 

power following largely understandable complaints from residents of the neighborhoods 

it passed through.  Electrified in 1893, the seven-mile Saint Charles line was one of the 

primary city-suburb routes in the early growth of the New Orleans area.  In spite of the 

largely residential character of the neighborhoods along the route, Saint Charles and 

South Carrolton Avenues are both important commercial and activity corridors; the line 

also connects Tulane University and Audubon Park with the central business district.  As 

did most American cities, in the years surrounding the Second World War, New Orleans 

began the process of replacing streetcars with buses.  By 1948, the Desire Street line—
                                                

20 Anon-3, 2009. 
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though already immortalized by Tennessee Williams—was abandoned; the Canal Street 

line, once six-tracked, was converted to a trolley-coach route in 1964, leaving only Saint 

Charles Avenue.  Though the New Orleans Public Service company planned its demise as 

well, historic preservationists intervened, and got the line designated a National Historic 

Landmark.   

  

The relative poverty of the New Orleans streetcar system in its days of private ownership, 

and the large amounts of grassy neutral-ground (median in the terminology of other 

cities) running which hindered conversion to buses combined to make New Orleans the 

only American city to neither convert to PCC streetcars nor to abandon streetcar service 

entirely.  In fact, in spite of significant right-of-way and overhead reconstruction 

following Hurricane Katrina, the Saint Charles line is much as it was eighty years ago.  

The newest cars regularly assigned to it were built in 1924, and, with the exception of a 

1970’s conversion to one-man operation, have not been significantly modified.  

Operation through downtown New Orleans is entirely traditional street running in mixed 

traffic, with streetcar movements controlled by traffic signals.  The semi-exclusive right-

of-way formed by the neutral grounds of Saint Charles and South Carrolton Avenues is 

unsignalled except by traffic lights at major intersections, depending primarily on the 

motorman’s skills and attentiveness to safely navigate through crossing and turning 

traffic, as well as the joggers who frequent the neutral ground.  (Use of the generally 

archaic term “motorman” is deliberate; the New Orleans streetcar system is even 

traditional enough that the word “operator” is seldom heard in connection with it.)  

Switches are controlled by motormen through the use of pole-contacts on the overhead 
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wire which throw a switch if the car is drawing power as the pole passes through the 

contact.   

  

New Orleans’ streetcar renaissance began with an attempt to aid the revitalization of the 

Mississippi Riverfront area in and near the French Quarter with a light-rail-like streetcar 

running on two tracks of an under-utilized three-track freight railroad.  Using a mix of 

semi-modernized historic cars and newly built replicas of the Saint Charles cars, the two-

mile line opened in 1988.  Originally, the Riverfront line was an entirely separate 

operation from the Saint Charles line.  In spite of being only eight blocks apart on Canal 

Street (New Orleans’ primary thoroughfare), the two lines were not connected.  In fact, 

such a connection would have been impossible in the early years of the riverfront line, as 

it used the existing standard-gauge freight tracks, and the Saint Charles Avenue line is 

5’2½” (1588mm) broad gauge. 

  

With the success of the Riverfront line, serious planning began to restore streetcar service 

to Canal Street in the 1990’s.  At 120” from curb to curb, Canal is the widest city street in 

the United States, and its downtown neutral ground was home to a four-track streetcar 

line well into the Twentieth Century.  The four tracks were needed to provide sufficient 

capacity for the large number of individual lines which traveled through downtown along 

the Canal Street corridor; the one block of non-revenue track used as a turn-around by the 

Saint Charles line is a remnant of one of the outer main tracks.  In 1997, the Riverfront 

line was converted to broad gauge, and an initially non-revenue connection was built with 

the Saint Charles line along Canal Street.  Construction of the Canal Street line itself 
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began soon after.  The four-and-one-half-mile main line (of which roughly three miles are 

new) runs the entire length of Canal Street, beginning at the historic City Cemeteries, and 

running down to the Mississippi River.  Roughly three-quarters of a mile from the 

Cemeteries, a one-and-one-quarter-mile branch splits off to City Park along North 

Carrolton Avenue.   City Park cars continue from the foot of Canal Street through the 

French Quarter to Esplanade Avenue via the Riverfront line. 

 

Though the Canal Street cars are thoroughly modern in all but appearance, with solid-

state controls featuring all-electric regenerative braking and Czech-built PCC-style 

trucks, as well as ADA compliant wheelchair lifts and air conditioning, operational 

practices are identical to those of the Saint Charles line.  On Carrolton Avenue, the 

neutral ground has been narrowed to allow an extra traffic lane in each direction.  As a 

result, streetcars operate in the left-hand lane in mixed vehicular traffic, using the 

remnant of the neutral ground as a simple island-style platform. 

  

As with much of the city, the streetcar system sustained heavy damage in 2005 from 

Hurricane Katrina.  All twenty-four brand-new Canal Street cars ended up sitting for two 

weeks in five feet of water, which virtually destroyed them, though, thankfully, the 

irreplaceable Saint Charles cars were stored in a separate facility which was spared from 

flooding.  In addition, while the infrastructure of the Canal Street and Riverfront lines 

was largely undamaged, little of the Saint Charles Avenue overhead survived—leaving 

the only operable cars in the city without power.  In an attempt to restore some sense of 

normalcy to New Orleans, as well as to stretch a significantly storm-diminished bus fleet 
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as far as possible, the Saint Charles cars were towed downtown, and the Canal Street and 

Riverfront lines were put back in service soon after the waters receded.  Slowly, the Saint 

Charles line was rebuilt in sections, with entirely new overhead wire and much track 

rehabilitation, finally returning to service along its full route in 2008.  Until March of 

2009, only six of the Canal Street cars had been rebuilt and put back in service, leaving 

the eighty-five-year-old Saint Charles cars effectively covering all three lines.  Though 

this limits service frequency to some extent, the entire system (with the exception of the 

City Park branch) is able to run ten-minute headways during the week.  Bus substitution 

ended on the Saint Charles line with the return of streetcar service to its full length.  

NORTA operated a minimum level of supplementary bus service on Canal Street to 

maintain ADA-compliance until enough of its own new cars were rebuilt to allow a fully-

accessible streetcar service; as National Historic Landmarks, the Saint Charles cars are 

exempt from ADA compliance, but the Canal Street line is not.   

 

Though a proposal to restore streetcar service in the Desire Street area—running along 

North Rampart Street and Saint Claude Avenue with the potential for expansion as far as 

the Lower Ninth Ward—had reach fairly advanced planning stages by the time the Canal 

Street line opened it was held up by the city’s inability to negotiate an agreement with 

Norfolk Southern Railway to cross an active freight line at grade in spite of several 

instances of current streetcar lines operating safely over grade crossings with other freight 

railroads.  The proposal has been on hold since the hurricane.21 

                                                

21 Anon-3, 2009 
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A Note on New Orleans Geography 

New Orleans lies at an unusual s-bend in the course of the Mississippi River.  The city’s 

street network can, by and large, be characterized by a highly regular, fully-

interconnected grid, with blocks which are usually small, regular rectangles.  However, 

rather than one set of streets running North to South and another running East to West, 

one set of streets stays roughly parallel to the river bank, in spite of its several bends, 

while the other runs generally perpendicular to the river at the point it meets the bank.  

The overall effect is that there are a number of locations in which the entire grid system 

itself is bent, as if a wedge of irregular, angled blocks had been driven into it.  

Consequently, cardinal directions become quite confusing when dealing with streets 

several miles long.  For instance, Saint Charles Avenue runs North to South, Northeast to 

Southwest, East to West and Southeast to Northwest at different points, and, while Canal 

Street runs Southeast to Northwest, Napoleon Avenue North to South and Carrolton 

Avenue Northeast to Southwest, they all carry traffic to and from, rather than along, the 

river, generally striking a course between it and Lake Pontchatrain.  As a result, 

directions in New Orleans are often referred to as “upriver” (right to left on a map), 

“downriver,” “riverward” or “lakeward,” rather than North, South, East or West. 
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Devastation and Recovery 

 

Less than two years after the re-opening of the Canal Street streetcar line, New Orleans 

was devastated by the flooding which followed Hurricane Katrina.  Though virtually no 

part of the city can yet be said to have reached a stable, post-Katrina state, and though the 

term “recovery” may itself be misleading in the sense that the city has likely been 

irrevocably altered, a spatial analysis of building permits issued by the city since the 

storm offers something of a window into the role of New Orleans’ iconic transit system 

in the rebuilding of its city.  In fact, given the fully-built-out nature of the areas served by 

the streetcar system, and the consequent fact that practically any development in those 

areas must needs be redevelopment, the recovery from the hurricane likely offers one of 

the best opportunities which will ever be available to study the impacts of streetcar 

service on development in modern New Orleans. 

 

Prior to the storm, the streetcar expansion had already shown itself to be a runaway 

success.  A decade-long downward trend in streetcar ridership had been reversed; starting 

from a base of roughly 12,000 average weekday boardings on the Saint Charles Avenue 

and Riverfront lines, boardings more than doubled by the second quarter of 2005 (the last 

for which daily boarding data are available before Katrina) to nearly 29,000—more than 

the average daily ridership of Minneapolis’ highly successful and thoroughly modern 
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Hiawatha Line at the time.22  This dramatic rise in ridership is especially significant given 

the fact that the Canal Street Line added only 4.6 route-miles (including the lower-

frequency, 1-mile City Park branch) to the Saint Charles Avenue Line’s 6.5 miles and the 

Riverfront line’s 1.6 miles. 

 

In spite of the heavy damage to the system described above, the decision to restore 

service to the full length of all three lines was made almost before the waters receded.  

Actually the tone of many public statements from the time suggests it was hardly a real 

decision at all—everyone concerned virtually took the reopening of every inch of track as 

a foregone conclusion.  In fact, the reopening of service on Canal Street—albeit at greatly 

reduced frequency with not entirely well-suited Saint Charles Avenue cars—was 

described by many as an early milestone in the return of some semblance of normal life 

to the city.  All this is important because it means that any one undertaking repairs to or 

the reconstruction of a property in New Orleans in the years following the storm would 

have almost certainly been aware of both the city’s and the RTA’s firm intent to reopen 

the entire streetcar system, in spite of the slow progress of re-electrifying nearly the entire 

Saint Charles line.  While no one would claim that an area’s level of access to streetcar 

service has been the principal factor in determining the pace of reconstruction activity, a 

Geographic Information Systems (GIS) analysis of the locations of commercial and 

residential building permits issued in New Orleans since September, 2005 suggests that 

proximity to a streetcar line has some positive effect on the rate of redevelopment, and 

                                                

22 Anon.  2008. 
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hints at the potential of conventional streetcars to support the redevelopment of urban 

areas which are ripe for it. 
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Methodology 

At its heart, the analysis considered the quantity of building permits issued on each block 

of a street relative to the center of that street segment’s distance from the nearest streetcar 

stop, regardless of which line that stop was located on.  Commercial and residential 

permits were considered separately  

 

Calculation of Variables 

Damage-assessment data from the city were included as a control—on the assumption 

that more permits would likely be issued to more heavily damaged blocks, all else 

equal—as were distances from the geographic center of downtown New Orleans and the 

nearest significant concentration of commercial land uses, on the theory that proximity to 

downtown as well as to the numerous neighborhood commercial corridors and districts in 

New Orleans would likely make nearby areas relatively more desirable for reconstruction 

and redevelopment.  Downtown New Orleans was defined as the area bounded by 

Interstate 10 to lakeward, the Pontchartrain Expressway Upriver and Esplanade 

Avenue—the traditional Eastern boundary of the Vieux Carre—downriver.  The former 

two actually act as physical barriers between downtown and the surrounding 

neighborhoods, and, more importantly, all three mark a clear shift in the character of 

development.  Significant concentrations of commercial land uses were defined based on 

the city’s 1999 land use GIS data.   While more recent data would have been preferable, 

such data do not exist.  According the City of New Orleans GIS Office, the city has been 

unable to collect and aggregate post-Katrina land use data quickly enough to cope with 
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the highly fluid situation on the ground.  The data available should, however, at least 

provide a sound measure of the form of the city going into the storm, and of the areas 

likely to be considered commercially important as the recovery process got under way.  

In addition, block-group level demographic data from the 2000 US Census were included 

as control variables.  Though such Census data were fairly old—and often describing 

neighborhoods which had changed markedly—by the time the permits in question were 

issued, they offer a detailed description of the status quo ante of neighborhoods before 

Katrina. 

Figure 1: New Orleans Streetcar Lines and Land Uses 
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Addresses of building permits and properties from the city’s damage assessment were 

located using the Geocode Addresses function of ArcGIS 9.2.  This function creates a 

vector-based point layer from a table of addresses based on street prefixes, names and 

suffixes, as well as low and high addresses stored in the attribute table of a vector-based 

line layer describing the locations of streets.  Though the function produces an individual 

mapped point for each individual address, two issues made it impossible to analyze the 

frequency of permits based on the locations of individual addresses.  First, though the 

Geocode Addresses function does an excellent job of locating a particular address along 

the correct street and between the correct two intersections, it assumes that addresses are 

evenly distributed throughout a particular street segment between the low and high 

addresses provided in the block definition fields of the streets shapefile’s attribute table.  

In reality, irregular distributions of addresses along a street segment are generally quite 

common.  In addition, a full street address is generally more akin to a code than a true 

serial number, with the hundreds and thousands places identifying the block and only the 

tens and ones places identifying the actual building (this certainly seems to be the case in 

New Orleans.)  In other words, while most blocks in the streets shapefile contain 100 

theoretical addresses, few actually contain 100 buildings, leading to a likely inaccurate 

clustering of geocoded address points into the “first” half or so of most blocks.  In 

addition, the degree of hurricane damage sustained by an area would seem a critical 

control variable to include, and the set of valid address matches for building permits and 

the set of valid address matches for the city’s damage assessment do not match.  This 

incompatibility is likely due both to quality control problems with the data (described 

below) and to the fact that the data only describe addresses for which permits have been 
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issued or at which a municipal damage assessment has been conducted.  In short, a hole 

in the data and an address at which neither event has taken place both have the same 

effect: a non-existent point in the results of the geocoding process.   

 

To avoid the problems described above, both building permits and damage assessments 

were aggregated by street segment after the geocoding process.  Permits were simply 

summed to give a total number of permits issued on each street segment between 

Hurricane Katrina and February 2008; the damage assessments were averaged, yielding a 

mean damage rate for each street segment.  Though this approach slightly reduces the 

precision of the spatial analysis performed, it allows the consideration of the amount of 

hurricane damage sustained by a fairly specific area for all permits, and may actually 

improve the accuracy (or at least the reliability) of such an analysis by avoiding a level of 

precision which does not appear to be supported by the data.   

 

It must be here noted that the addresses listed for permit data have significant quality-

control problems, particularly in the first year after the hurricane, when the city’s permit 

office was likely both short-staffed and overwhelmed with business.  These problems 

render the data virtually useless for computerized analysis without long hours of manual 

corrections to street spellings, standard abbreviations, addresses at which Avenues 

become Boulevards, etc.  Though every attempt was made to repair these problems 

through painstaking, manual comparisons with the attribute table of the street GIS 

shapefile, and to ensure the highest degree of data compatibility possible, it is likely that 

some errors remain in the final data set employed.  However, due to a large sample size 
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(over 200,000 permits in total), a minority of permit entries with apparent problems (as 

evidenced by more than 180,000 valid address matches), and a seemingly random 

distribution of problematic entries, it does not seem overly reckless to hope that data 

problems will affect the counts of permits in areas throughout the city to roughly 

comparable degrees. 

 

After repairing the permit data, the table of building permit locations was joined to the 

shapefile showing New Orleans streets in ArcGIS.  Mean center points were calculated 

for each street segment.  Using the Hawth’s Analysis Tools plug-in, the distance between 

that center point and the nearest streetcar stop23 was calculated.  Though this plug-in 

calculates Euclidean distance, not Manhattan distance, which would be preferred, the 

extremely regular street grid almost universally present in the areas of New Orleans 

served by streetcars suggests that the differences between Euclidean and Manhattan 

distances will at least be relatively consistent.  In addition, the layout of the streetcar lines 

relative to the street system, with car stops generally every two blocks, the vast majority 

of stops located at cross streets, a fully-interconnected grid and generally short blocks 

(the nominal standard block in New Orleans is a 300’ [91m] square), ensure that few 

                                                

23 New Orleans does not make available GIS data showing either streetcar lines or stops.  The 

shapefiles used in this analysis were created based on NORTA schedules and analysis of aerial 

photographs of the lines.  Minor stop locations on the Saint Charles Avenue line were determined 

by a “virtual walk” along the length of the route using Google Maps Street View.  In cases where 

inbound and outbound stops are split across an intersection, or at opposite ends of a block, stops 

are identified by the midpoint between the two, so as to take into account access distances at 

both ends of a round trip. 
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locations within the study are more than 300’ (91m) removed from a straight-line trip to a 

streetcar stop.   

 

In addition, to take into account the diverse mix of socio-economic conditions present in 

New Orleans (at least prior to Hurricane Katrina, as comprehensive, post-Katrina data are 

not yet available), three demographic control variables (based on year 2000 Census data) 

were added to the model through a spatial join process, which adds tabular information to 

a shapefile based on the locations of overlapping features from the shapefile in which the 

data are stored. 

 

Definition of Areas for Analysis 

Histograms were produced comparing stop distance with number of permits per street 

segment for residential and commercial permits in downtown and in neighborhood areas, 

using a distance interval of 50’ (15m).  These histograms allowed the identification of 

general trends in permit frequency relative to distance from streetcar stops, and formed 

the basis of buffer areas for subsequent regression analysis.  (While scatter plots would 

be more standard, a large number of zero points exist in the data, making histograms 

better able to show trends in the data.)  Though the histograms demonstrate that the 

relationship between permitting activity and stop distance is non-linear, they allow that 

relationship to be broken into several roughly linear segments at various distances from 

the nearest stop.  (In all cases, each buffer is a doughnut shape, so to speak, concentric 

with, but not including the area within buffers closer to stops.)  This method captures the 

non-linearity of the relationship between permits and stop distance, while still allowing 
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for the simple, intuitive interpretation of the results of a linear regression.  Figures 2-5 

show the histograms of permits relative to stop distance. 

Figure 2: Dow ntow n Residential Permits
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Within the downtown area, residential permits do not demonstrate a very clear trend 

relative to distance from streetcar stops.  In addition, residential uses are relatively rare in 

downtown New Orleans with the exception of the French Quarter—which sustained very 

little damage, has its own inherent, strong desirability and is precluded from significant 

redevelopment by several historic designations—and some public housing projects—

whose repair and/or reconstruction is a publicly financed political decision and seems 

likely to be a relatively weak measure of the streetcars’ relationship to market forces in 

the real estate sector.  For these reasons, an analysis of downtown residential permits was 

deemed unreliable, and not included in the study further. 
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Figure 3: Downtown Commercial Permits
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Downtown commercial permits, on the other hand, show a much clearer trend, as may be 

seen in Figure 2, with a fairly sharp decline from near streetcar stops (taking into account 

the fact that few street segment centers are less than half a block from a streetcar stop due 

to the fact that streetcar stops are generally located at intersections) to 1,000’ (305m), and 

a much gentler slope farther out, though a few one-interval peaks—possibly influenced 

by outlier values—are present outside of 1,000’ (305m).  As such, downtown block were 

classified as those within 1,000’ (305m) of a streetcar stop, and those more distant.  For 

the latter, all downtown blocks were included due to the compactness of downtown.  As 

the Mississippi River acts as a major physical barrier between downtown and the 

neighborhoods on the West Bank (in this case actually compass East of downtown, due to 

an s-bend in the river), West Bank blocks were excluded.   
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Figure 4: Neighborhood Residential Permits
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In the urban neighborhoods beyond downtown which are a major focus of the study, the 

picture is somewhat more complex for both residential and commercial permitting 

activity.  Residential permits actually increase for the first 600’ (182m)—roughly two 

blocks—out from streetcar stops, then appear to level off until beginning a decline around 

1,800’ (549m), though several one- and two-interval peaks and valleys produce some 

fluctuation around the apparent trend.  The following decline continues until of distance 

of roughly 2,400’ (732m) from the nearest car stop is reached, and then appears to 

reverse, continuing an upward trend until a distance of approximately 3,000’ (914m).  

Beyond 3,000’, it is difficult to discern a consistent, long-term upward or downward 

trend, and the relationship between stop distance and permit frequency seems much less 

clear.  As such, the regression model for neighborhood residential permits is based on 

buffers with their outer boundaries at 600’ (182m), 1,800’ (549m), 2,400’ (732m), 3,000’ 

(914m) and one mile (1.6km).  This last was included to encompass an area well beyond 

the plausible sphere of influence of the streetcar system, and also to encompass a number 
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of important thoroughfares without streetcar service; it was restricted to one mile (rather 

than a greater distance or even the entire city) to avoid encompassing outlying, lower-

density areas with significantly different built forms, so as to avoid producing a spurious 

result by conflating the rather unique condition of close proximity to a streetcar line with 

the (for urban New Orleans) unremarkable condition of location within a fairly dense, 

traditionally structured neighborhood. 

 

Figure 5: Histogram, Neighborhood Commercial Permits 
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Commercial permits issued on street segments in neighborhood areas show nearly the 

opposite overall trends to neighborhood residential permits, though the trend appears 

somewhat more clearly defined for the former.  Commercial permits show a clear decline 

from a relatively high frequency from zero to roughly 600’ (182m) from a streetcar stop.  

This fairly sharp decline is followed by an area of seemingly somewhat erratic 

fluctuations in numbers of permits, with neither clear upward or downward trends 

apparent over large areas until approximately 1,500’ (457m), at which point permits once 
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again begin to increase in frequency.  This increase continues until around 2,100’ (640m), 

and then almost instantly reverses, declining for an approximately equal distance until 

roughly 2,700’ (823m).  No peak so clear as the first two is apparent between 2,700’ and 

one mile from the nearest stop, and though a much weaker peak appears possible at 

roughly 4,000’ (1,219m), it also appears almost equally likely due to some of the outliers 

scattered thinly throughout the higher y-values of the histogram beyond 2,100’.  The 

model for neighborhood commercial permits was accordingly based on buffer distances 

of 600’ (182m), 1,500’ (457m), 2,100’ (640m), 2,700’ (832m) and one mile (1.6km.) 

 

Regression Analysis 

For each area/permit type category, an ordinary least squares linear regression was 

performed for each buffer distance.  The following variables were included in each of the 

regressions: 

• Permits—Dependent variable.  The total number of building permits 

issued by the city on each street segment between September, 2005 and 

February, 2008 (the most recent data available). 

• StopDist—Explanatory variable.  The distance in feet between the center 

point of the street block segment and the nearest streetcar stop on any of 

the three lines.  Expected to return negative and positive coefficients as 

suggested by the histograms discussed above. 

• Ave_Damage—Control variable.  The average damage rate of 

properties on a block face in percentages of property values.  Included on 
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the theory that many of the permits issued in New Orleans following 

Hurricane Katrina are likely to have been issued for repairs of storm 

damage or the rebuilding of storm-destroyed buildings.  All else being 

equal, one would expect a street segment with a higher average damage 

rate to have higher permit frequencies.  Expected to return positive 

coefficients. 

• Length—Control variable.  The length, in feet of the street segment.  

While blocks in New Orleans are generally regular in size, they do vary 

somewhat; holding all else equal, one would expect more permits to have 

been issued to a longer street segment than to a shorter one.  Expected to 

return positive coefficients. 

• CBD_Dist—Control variable.  The distance, in feet, from the geographic 

center of downtown New Orleans as defined earlier—the point lies in the 

block bounded by Canal Street, Carondelet Street, Common Street and 

Saint Charles Avenue, almost exactly at the junction of the two main 

streetcar lines.  This variable is included on the theory that areas closer to 

the heart of the desirable downtown area may be more attractive to 

reconstruction and redevelopment, and that a street segment closer to the 

heart of downtown could be expected to have been issued more permits 

than one more distant, all else equal.  Expected to return negative 

coefficients. 

• LUCommDist—Control variable.  The distance in feet from the nearest 

concentration of commercial land uses significant enough to appear in 
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the city’s land use GIS layer as a block or group of blocks dominated by 

commercial land uses.  Though the New Orleans zoning code permits 

some commercial uses—at least as accessory uses or with conditional use 

permits—in nearly all zoning districts, and though numerous commercial 

permits were issued during the period of study outside of areas which 

were dominated by commercial land uses, it seems likely that the areas 

where the realized land uses are predominantly commercial provide a 

rough definition of the most desirable commercial areas.  This theory is 

supported by the fact that numerous blocks in commercial-zoned areas 

were actually dominated by less intense residential land uses at the time 

the land use data were collected.  Based on this theory, one would expect 

commercial permits to be more frequent closer to areas of commercially 

dominated land use.  In addition, as easy access to neighborhood 

business districts is often considered a valuable amenity by residents, 

proximity to commercial areas was expected to be associated with higher 

permitting frequencies.  Expected to produce negative coefficients. 

• MedIncom—Control variable.  The median household income of the 

census block-group containing the street segment as reported by the 2000 

Census.  Included to control for neighborhoods whose residents were 

more or less likely to have the means to rebuild damaged properties after 

the storm.  Expected to return a positive coefficient. 

• PctVac—Control variable.  The vacancy rate of census blocks in the 

percentage of total housing units unoccupied at the time of the 2000 
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Census.  Included as a measure of the desirability and health of the 

housing market in the neighborhood prior to Katrina.  Expected to return 

a negative coefficient. 

 

In addition to the regression analysis performed, descriptive statistics were produced for 

each variable at each distance range studied in both downtown and neighborhood areas.
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Investigation of Multicollinearity 

 

Several of the variables considered appear potentially likely to be correlated with each 

other as well as with StopDist.  If this is the case, the phenomenon of multicollinearity 

may lead to erratic behavior among some variables.  To test for multicollinearity issues, a 

matrix of correlation coefficients was produced for all variables included in the study.  In 

addition, the Variance Inflation Factors (VIF’s) produced by the regression models were 

interpreted to measure the severity of any multicollinearity detected between variables. 

 



 40 

Results 

Descriptive Statistics 

Tables 1-3 contain descriptive statistics for each of the variables in each of the distance 

ranges used in the regression models.  Some basic observations: first in all three tables, 

the mean value of the permits variable (whether commercial or residential) is relatively 

small; in only one case is the mean for this variable greater than one—neighborhood area 

residential permits between 3,000’ (914m) and one mile (1.6km) of a stop. In addition,the 

median and mode of the permit variable are 0 in all cases, suggesting the presence of a 

large number of street segments on which no permits were issued.  

 

From the data available, there is unfortunately no way to tell how many of these 0 permit 

street  segments are correct, and how many are the potential result of holes in the data set, 

as the New Orleans permit data only list addresses at which permits were issued, not 

addresses at which no permits were issued as well. However, based on mapped permit 

locations and examination of the data themselves, there does not seem to be any reason to 

suspect any systematic pattern of missing permits. In addition, it must be noted that 

several categories of permits were excluded from the analysis, including demolition 

permits (which are separate from permits issued for reconstruction activity) as well as 

types of permits, such as electrical, which include public sector repairs to municipal 

infrastructure; for example, the inclusion of electrical permits would mean the 

consideration of the extensive repairs made to the Saint Charles Avenue streetcar 

overhead. 
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It also seems worth noting that the mean and median values for street segment length are 

quite consistently close to roughly 300’ (91m), and standard deviations are, as a rule, 

considerably shorter than both means and medians.  Though slightly shorter, overall, in 

downtown, street segment lengths appear generally quite regular throughout the study 
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area, suggesting that identifying the frequency of permits as number of permits per street 

segment yields a reasonable unit of measure. 

 

By way of comparisons across buffer distances, permit types and downtown versus 

neighborhood areas, the mean numbers of permits demonstrate a fascinating pattern as 

one moves outwards from streetcar stops.  In all cases, the greatest change in the mean 

for either commercial or residential permits occurs between the buffer closest to streetcar 

stops and the next buffer out.  Even more interesting is the relative behavior of 

commercial and residential permits in the neighborhood areas.  As in the histograms, 

commercial permits decrease significantly between the closest and second closest buffer, 

increase between that and the third buffer, and decrease again afterwards; residential 

permits again follow the opposite patter.  It is also interesting to note that for each of the 

buffers, with the exception of the outermost, the average number of residential and 

commercial permits per block add up to roughly the same quantity, almost as if one type 

of permit supplants the other where significant shifts in the mean occur.  Of course, due 

to the slightly different histograms of PermComm and PermRes in neighborhood 

areas, the buffers for the two variables are not exactly coterminous, however, they are 

generally similar, and given the regular block sizes observable on a map of the area and 

in the descriptive statistics described above, often fall approximately at opposite ends of a 

single city block.     

 

The descriptives produced for the variable LUCommDist (distance to the nearest 

significant concentration of commercial land uses) also show an interesting pattern.  
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Though mean and median for this variable both generally increase moving to outer 

buffers, they do not increase nearly as much as mean and median values for StopDist.  

However, in the innermost, 600’ (182m) buffer in the neighborhood areas, the mean and 

median for LUCommDist are actually greater than those for StopDist.  This 

demonstrates that most street segments within the nearest buffer from streetcar stops are 

closer to car stops than to commercial areas.  Overall, this pattern suggests some degree 

of independence between distance to streetcar stops and distance to commercial areas. 

 

Regressions 

Multicollinearity 

The correlation coefficients produced between all variables included in the analysis 

appear in Table 4.  Most of the explanatory variables are relatively weakly correlated 

with one another, but a few correlation coefficients in the 0.3-0.5 range do appear, 

leaving some cause for concern over multicollinearity, though none of the coefficients is 

strong enough to suggest severe multicollinearity.24   

 

                                                

24 Studenmund, 2006. 

Table 4: Correlations

PermRes PermComm StopDist Ave_Damage LENGTH CBD_Dist LUCommDist MedIncom PctVac

PermRes 1

PermComm 0.013 1

StopDist 0.134 -0.075 1

Ave_Damage 0.465 0.044 0.190 1

LENGTH 0.203 0.063 0.031 0.111 1

CBD_Dist 0.143 -0.130 0.142 0.111 0.091 1

LUCommDist 0.117 -0.125 0.141 0.063 0.137 0.480 1

MedIncom 0.011 -0.061 -0.136 -0.054 0.078 0.422 0.453 1

PctVac -0.110 0.107 -0.060 -0.118 -0.048 -0.563 -0.350 -0.335 1
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To test the severity of any multicollinearity issues which may arise in the regression 

models, VIF (Variance Inflation Factor) statistics were produced for each regression.  

Table 5 shows the VIF’s for each variable in each regression.  Though several values in 

excess of 2 and one in excess of 3 do appear, none approaches the commonly accepted 

threshold value of 5 for the detection 

of multicollinearity problems severe 

enough to cause significant erratic 

behavior in results.25  Based on these 

results, it appears safe to conclude 

that the results of the regression 

models are not significantly distorted 

by multicollinearity. 

  

Downtown 

Table 6 shows the results of the 

regression model for commercial permits in the downtown area.  The model appears to 

perform reasonably well, with adjusted R-squared values of 0.08 for the area within 

1,000’ (305m) of a streetcar stop, and 0.061 for the remainder of the downtown area.  

Though these values mean a model which explains only 6-8% of the observed variation 

in the frequency of permits, the model deals with an incredibly complex phenomenon.  

Much as expected, the coefficient for StopDist demonstrates a relatively sharp decline 

                                                

25 Ibid. 

Table 5: VIF Statistics

Downtown 1000ft >1000ft

StopDist 1.141 1.597

Ave_Damage 1.007 1.044

Length 1.017 1.029

CBD_Dist 1.388 1.661

LUCommDist 1.247 1.219

MedIncom 1.1 1.474

PctVac 1.187 1.308

Nieghborhood

Commercial 600ft 1500ft 2100ft 2700ft Mile

StopDist 1.078 1.056 1.011 1.049 1.036

Ave_Damage 1.138 1.124 1.057 1.037 1.046

Length 1.09 1.067 1.034 1.078 1.044

CBD_Dist 1.802 1.939 1.701 1.709 1.678

LUCommDist 2.737 1.956 1.469 1.245 1.307

MedIncom 3.111 2.214 1.487 1.7 1.692

PctVac 1.992 2.004 1.326 1.282 1.505

Neighborhood

Residential 600ft 1800ft 2400ft 3000ft Mile

StopDist 1.078 1.078 1.016 1.029 1.041

Ave_Damage 1.138 1.1 1.062 1.031 1.042

Length 1.09 1.055 1.07 1.059 1.046

CBD_Dist 1.802 1.853 1.685 1.659 1.71

LUCommDist 2.737 1.862 1.281 1.224 1.323

MedIncom 3.111 2.007 1.518 1.67 1.715

PctVac 1.992 1.809 1.189 1.48 1.521
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within the first 1,000’ (305m); the unstandardized coefficient of -0.000734 permits per 

street segment per foot of distance from the nearest stop translates into a difference of -

0.734 permits per block over the length of the buffer distance, holding all else equal.  

Compared with the downtown PermComm mean of 0.671 permits per street segment for 

street segments with center points within 1,000 (305m) of a streetcar stop, this value 

suggests practical significance for the observed relationship between the frequency of 

permits and distance from streetcar stops.  In addition, the coefficient achieves a high 

degree of statistical significance, with a p-value of 0.0084.   

 

In addition, the coefficients for the variables Length, CBD_Dist and LUCommDist also 

achieve statistical significance.  The unstandardized coefficients for these variables of 

0.00134, -0.00038 and 0.000955, respectively, demonstrate a greater observed change in 

PermComm for one each foot of change in Length and LUCommDist than for one foot 

of change in StopDist, and a smaller change per foot of change in CBD_Dist.  The 

standardized coefficients, 

however, paint a slightly 

different picture, with 

Length and CBD_Dist 

both returning larger (or, 

at least, farther from zero) 

standardized coefficients 

than StopDist, with values 

Table 6: Downtown Regressions (Commercial Only)

1000ft Mile

Adj R Square 0.080 0.061

Standard Error 1.796 1.228

Observations 617 613

1000ft All >1000ft

b B P-value b B P-value

Intercept 1.25506*** 1.68E-05 0.6749*** 0.00662

StopDist -0.00073*** -0.109 0.00844 5.60E-05 0.038 0.44534

Ave_Damage 0.01482 0.044 0.25783 0.00654 0.024 0.55022

LENGTH 0.00134*** 0.121 0.00194 0.00029 0.043 0.28245

CBD_Dist -0.00038*** -0.246 9.42E-08 -0.00026*** -0.214 2.51E-05

LUCommDist 0.00096** 0.107 0.01322 9.61E-05 0.021 0.62306

MedIncom 1.51E-06 0.018 0.66180 -2.58E-06 -0.037 0.43414

PctVac 0.00520 0.031 0.46871 0.01907*** 0.169 0.00018

**Significant at 0.05

***Significant at 0.01
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of 0.121 and -0.246 for the two former, and -0.109 for the latter, as compared with a 

slightly smaller standardized coefficient of 0.107 for LUCommDist. 

 

All but one—Length—of the explanatory variables which produce statistically 

significant coefficients have permits per street segment per foot from the nearest 

streetcar stop as their unit; in addition, all three of the statistically significant variables 

with this unit attempt to measure the relationship between permit frequency and the ease 

or difficulty of access to places perceived as desirable conferred by proximity or distance.  

As a result, interpretation of unstandardized coefficients seems to allow for clearer 

interpretation of the magnitude of change in the dependent variable associated with one 

unit—one foot—of change in each of that explanatory variables which achieves statistical 

significance.  While the unit for the variable Length is indeed feet, it is feet used to 

measure the length of each street segment, as opposed to a measure of the distance from a 

street segment’s center point to the nearest car stop.  To consider the practical 

significance of this control variable relative to that of StopDist, standardized coefficients 

(the results of a regression performed on variables standardized by subtracting the mean 

from each observation, and then dividing the result by the standard deviation; each 

coefficient represents the change in the dependent variable associated with a change of 

one standard deviation—rather than one unit—in the dependent variable) are required.  

StopDist returns a standardized coefficient of 0.109, while Length’s standardized 

coefficient is 0.121.  In addition, StopDist has a larger standard deviation, 278.23, as 

opposed to 169.85 for Length.   
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These results suggest a somewhat greater practical significance in terms of the frequency 

of commercial permits for the length of a street segment than for a street segment’s 

distance from the nearest car stop.  This seems reasonable, since the length of a street 

segment would seem to play a major role in determining the number of physical 

opportunities for the event of a permit being issued to occur.  However, the difference is 

not too great, considering that a change of one standard deviation in either variable is 

associated with a change equal roughly to one-fifth to one-sixth of the mean value for 

permits.  Also, change in distance from streetcar stops is associated with a change in the 

frequency of commercial permits at least in the same order of magnitude as that predicted 

for change in distance from heart of downtown—a distance one would expect to be 

important for the desirability of locations to business owners.  This fact would appear to 

speak to the strength of StopDist as a predictor of permitting activity.  However, the 

unexpected positive coefficient returned for the variable LUCommDist may suggest 

some imperfections in the model as applied to the highly complex downtown area.  It is 

difficult to understand why increased distance from a significant concentration of 

commercial land uses would be associated with an increase in the frequency of 

commercial permits.  In addition, the fact that much of the downtown area was, in fact, 

dominated by commercial uses at the time of land use data collection means that the 

value of LUCommDist is actually 0 for many cases.  This is supported by the descriptive 

statistics produced for this variable; the mode is zero, and the median is considerably 

smaller than the mean.  While it seems a reasonable measure in mostly non-commercial 

neighborhood areas, LUCommDist does not (and cannot with the data it was calculated 
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from) differentiate between differing degrees of the dominance of commercial land uses, 

or the varying intensities of those uses, and may not represent a fine enough measure for 

the downtown area. 

 

Outside of 1,000’ (305m) from the nearest car stop, StopDist fails to achieve statistical 

significance.  Of the variables which produced statistically significant coefficients within 

the smaller buffer area, only CBD_Dist does in the remainder of the downtown area, 

and, as might be expected, both standardized and unstandardized coefficients suggest a 

weaker relationship between distance from the heart of downtown and the frequency of 

commercial permits. 

 

Neighborhoods, Commercial Permits 

The regression model for neighborhood commercial permits performs roughly as well as 

the model for downtown commercial permits, at least in the roughly comparable 

distance-wise first and second buffers, returning adjusted R-squared values of 0.081 and 

0.053 for these two.  The third buffer actually produces a slightly higher adjusted R-

square of 0.064 than the second, but model performance appears to erode in the two 

successive outer buffers, which have values of 0.041 and 0.02, respectively. 

 

The results from the regressions performed for commercial permits issued in the 

neighborhood areas outside of downtown appear in Table 7.  Within the smallest, 600’ 

(182m) buffer, the variables StopDist, Ave_Damage, Length, CBD_Dist and 

LUCommDist all produce statistically significant coefficients.  Though StopDist returns  
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a smaller (closer to zero) negative unstandardized coefficient than in the smallest buffer 

of the downtown area, its standardized coefficient of -0.133 is actually larger. In addition, 

the unstandardized coefficient of -0.00061 still seems quite practically significant relative 

to the mean value of PermComm; 0.278 for street segments in neighborhood areas 

within 600’ (182m) of a streetcar stop.  Over the entire span of the buffer  distance—that  

is,   for  a   street  segment  concentric   with  the  nearest  car  stop compared with one a 

full 600’ (182m) from a stop—the model predicts a decline, holding all else equal, of 

0.369 per street segment moving away from a stop, a value greater than the mean for 

permits per street segment in this study area. 

 

The variable Ave_Damage does, as expected, produce relative large positive 

unstandardized and standardized coefficients.  As compared with StopDist, its 

standardized coefficient of 0.166 does suggest, again as expected, a stronger relationship 

between damage rates and commercial permit frequency than between distance to 

streetcar stops and permit frequency.  In fact, Ave_Damage produces the strongest 

statistically significant standardized coefficient of any variable included in the model 

within 600’ (182m) of a stop, suggesting that the city’s damage assessment was the best 

predictor of permitting activity considered during the period of analysis.  This is 

consistent with the hypothesis that rates of building repair/upgrading/construction were 

heavily influenced by the degree of storm and flood damage sustained in a given area, 

and strongly suggests that much of the permitting activity observed is in fact recovery 

from Katrina as opposed to normally expected activity.  This pattern is also consistent 

with the concept of large areas of the city being suddenly made ripe for (and in need of) 
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redevelopment, suggesting that post-Katrina building permits do in fact offer a unique 

opportunity to examine the development impacts of traditional streetcars. 

 

No other variable which achieves statistical significance within the smallest buffer 

produces a standardized coefficient as strong as that produced by StopDist, though 

Length comes close, at 0.131.  The same is true of unstandardized coefficients, with 

Length once again coming closest to StopDist, producing a coefficient of 0.00059.  This 

suggests strong predictive power indeed for StopDist, as the model predicts a greater 

change in the frequency of permits associated with a foot of change in a street segment’s 

distance from the nearest car stop than for a foot of change in a street segment’s own 

length.  In addition, the unstandardized coefficients produced by CBD_Dist and 

LUCommDist—which both use an identical unit to StopDist—seem particularly to 

underscore the strength of the relationship between distance to streetcar stops and the 

frequency of permits; their raw coefficients of -1.42 x 10-5 and -8.78 x 10-5 permits per 

street segment per foot, respectively, while both negative, as expected, are much weaker 

than the coefficient of StopDist.   

 

While this result is somewhat to be expected for distance from the heart of downtown—

due to the extent of the New Orleans streetcar system, and the resulting fact that many 

commercial areas included in the model are distant enough from downtown to likely act 

as subcenters of commercial activity in their own right—it is surprising for 

LUCommDist, as it suggests a relationship between proximity to streetcar stops and 
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commercial permits roughly an order of magnitude stronger than the relationship between 

distance to significant commercial areas and commercial permits.  Also, LUCommDist 

likely acts as something of an indirect control for the development impacts of proximity 

to the important commercial corridor of Canal Street itself without the serious 

multicollinearity issues likely to arise from directly controlling for proximity to the 

corridor itself, as nearly all street segments near Canal Street are also near an area of 

commercial-dominated land uses. 

 

In the outer buffers, a similar pattern appears to that shown in the histograms of 

StopDist.  In the 600’-1,500’ (182-457m) buffer, StopDist is still statistically 

significant, but with much weaker unstandardized and standardized values of 8.85 x 10-5 

and 0.046, respectively.  Though it is interesting to note that the direction of the 

relationship has reversed, with an increase in distance from stops now actually associated 

with a slight increase in the frequency of commercial permits, the increase is much 

smaller than the decrease predicted for the innermost buffer.  Over the full 900’ (274m) 

of the buffer’s range of stop distances, the coefficient translates to a predicted increase 

(moving away from the nearest stop) of 0.076 permits per street segment, considerably 

smaller than both the buffer’s mean of 0.174 (itself considerably smaller than the 0-600’ 

(0-182m) mean of 0.279) and the predicted decline in permits over the one-third shorter 

distance range of the first buffer. 

 

In the second buffer, the control variables Ave_Damage, Length, and LUCommDist 

also achieve statistical significance.  Ave_Damage displays a relationship with permit 
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frequency roughly as strong as that observed in the first buffer—especially when one 

considers the smaller average number of permits present, with an unstandardized 

coefficient of 0.0046.  In addition, it again appears to have more practical significance in 

predicting the frequency of commercial permits than the other variables, producing the 

strongest standardized coefficient of 0.149.  Of all the variables which achieve statistical 

significance, only LUCommDist produced stronger coefficients in the second buffer than 

in the first, with unstandardized and standardized coefficients of -0.000102 and -0.121, 

respectively.   

 

As shown by the histograms, the third and fourth buffers (covering stop distances from 

1,500-2,100’ [457-640m] and 2,100-2,700’ [640-823m], respectively) show an almost 

symmetrical pattern of increasingly and then decreasingly frequent commercial permits 

relative to distance from streetcar stops.  Though most of the unstandardized and all of 

the standardized coefficients weaken (move closer to zero) somewhat between the 1,500-

2,100’ (457-640m) buffer and the 2,100-2,700’ (640-823m) buffer, the model’s overall 

performance has weakened somewhat as well by the fourth buffer.  It is not difficult to 

imagine that a model based around the relationship between permits and streetcar stops 

might become somewhat less effective in general at nearly as much as half a mile from 

the nearest stop.   

 

Length and LUCommDist produce coefficients—both unstandardized and 

standardized—which are generally consistent with the second buffer.  LUCommDist 

again produces coefficients considerably stronger than those from the innermost buffer as 
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well.  Interestingly, the two demographic controls, MedIncom and PctVac produce 

statistically significant coefficients for the first time in these two buffer areas.  Though 

their standardized coefficients suggest somewhat weaker predictive power than the 

spatial variables, it seems slightly strange that both would achieve statistical significance 

in these two distance ranges, yet not closer in to stops.  The descriptive statistics 

produced for MedIncom do show an overall trend of decline in mean, median, minimum 

and maximum moving from the 0-600’ (0-182m) buffer outwards; though the hazards of 

interpreting descriptive statistics produced from a descriptive statistic must be 

recognized, this trend does strongly suggest a smaller number of affluent block groups, a 

larger number of poor block groups or both in the outer buffers.  It is at least conceivable 

that some threshold level of surrounding wealth exists for neighborhood commercial 

development, below which surrounding income levels become more important to 

businesses. 

 

By the outermost buffer—covering street segments from 2,700’ to one mile (823-

1,621m) from stops—the model appears to have lost much of its predictive power.  The 

adjusted R-square has fallen to slightly less than 0.02, StopDist now fails to achieve 

statistical significance, and the coefficients of variables such as Ave_Damage and 

Length, which one would expect to retain much of their predictive power regardless of 

their location, have weakened significantly.  Overall, the model appears to function 

poorly in this buffer. 
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Neighborhoods, Residential Permits 

Table 8 shows the results of the regression model for neighborhood residential permits.  

Overall, the model as a whole appears to perform significantly better than the models 

considering commercial permits, producing R-square values ranging from 0.16 to 0.26, 

demonstrating that the model explains two to three times as great a percentage of the 

observed variation in permit frequency than even the best-performing regression dealing 

with neighborhood commercial permits. In the first buffer, containing street segments 

with center points from 0-600’ (0-182m) from streetcar stops, StopDist produces a 

statistically significant, positive coefficient, predicting the frequency of residential 

permits to increase as distance to the nearest car stop increases.  Though the 

unstandardized coefficient for StopDist is somewhat stronger here (albeit with the 

opposite sign) than in the equivalent buffer for commercial permits, the standardized 

coefficient is slightly weaker.  Over the full distance range of the buffer, the regression 

predicts an increase of 0.54 permits per street segment, holding all else equal, for a street 

segment at the outer edge of the buffer, as compared with one concentric with a streetcar 

stop.  This value is still greater than the mean number of residential permits per 

segment—0.44—but actually exceeds the mean by proportionally less than the predicted 

permit decline from the commercial regression exceeds the mean number of commercial 

permits. 

 

In addition to StopDist the variables Ave_Damage, Length and PctVac also produce 

statistically significant coefficients.  Similar to the commercial permits regression results 

for the same buffer area, Length produces almost as strong a coefficient as StopDist,  
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though, as with StopDist, its standardized coefficient is weaker for residential permits 

than for commercial permits. Ave_Damage produces particularly strong, positive 

unstandardized and standardized coefficients, considerably stronger than those produced 

by the same variable for the same buffer area when considering commercial permits.  

Actually, other than the different sign of the coefficient of StopDist, the most striking 

difference between the 0-600’ (0-182m) residential permit regression and the equivalent 

commercial permit regression is the much stronger standardized coefficient of 

Ave_Damage than of any other variable—0.327 as opposed to between -0.075 and 

0.118. 

 

Outside of the innermost buffer, StopDist fails to achieve statistical significance except 

for the outermost, 3,000’ to one mile (914-1,621m) buffer, in spite of the author’s best 

efforts to set buffer distances as close as possible to the apparent inflection points in the 

trend of residential permit frequency as shown in the histogram.  In the outer buffer areas, 

the most striking trend is the consistently strong predictive power demonstrated by 

Ave_Damage, with standardized coefficients between 0.34 and 0.446, consistently 

much stronger than those of any other variable at any buffer distance.  Overall, the 

relationship between distance from streetcar stops and residential permit frequency, as 

shown by this model, does not appear strong greater than 600’ (182m) from a streetcar 

stop. 



 60 

Discussion of Findings 

Figure 6 shows the predicted numbers of permits per street segment based on stop 

distance, holding all other variables at their respective means.  In instances where 

StopDist is not statistically significant, it is also held at its mean value for the buffer area 

in question, producing a line parallel to the x-axis, showing the lack of a statistically 

significant change in permits associated with changes in stop distance.  Much as in the 

histograms discussed above, the prediction for downtown commercial permits shows a 

sharp decline from a distance of 0 to a distance of 1,000’ (305m).  In addition, though it 

is predicted from a separate model, the horizontal line from 1,000’ (305m) to the outer 

edges of downtown matches up with the end of the line from the inner downtown model 

almost perfectly, suggesting an accurate representation of the linear trends which 

provided the  definitions of buffer areas.   

Figure 6: Predicted Permits Based on Stop Distance
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The line showing the predictions of neighborhood commercial permits based on stop 

distance is somewhat more discontinuous between buffers, but still generally follows the 

pattern of the histogram, especially when one considers the several spikes in that 

histogram which may be influenced by outliers (see Figure 5).  The highest value for 

permits occurs at a stop distance of 0, and the steepest slope of any buffer is that of the 

line from 0-600’ (0-182m).  In addition, this initial steep line is nearly coterminous with 

the much more gently sloped line from 600-1,500’ (182-457m).  The greatest 

discontinuity in the graph occurs at the boundary between the 600-1,500’ (182-457m) 

and 1,500-2,100’ (457-640m) buffers.  The former buffer did have one of the least clear-

cut definitions based on the histogram, due to frequent peaks and valleys with no clear 

trend of the magnitude of those adjacent to either the peak at 0 or at 2,100’ (640m), and 

the regression model for this distance performs significantly worse than those for the 

other neighborhood commercial buffers, explaining less than 5% of the observed 

variation in permits.   

 

At any rate, the peaks found at 0 and 2,100’ (640m) seem to be of more interest for 

evaluating the relationship between stop distance and neighborhood commercial permits, 

as they appear to represent an agglomeration of commercial permitting activity along 

streetcar lines, as well as the average distance of the next-closest agglomeration of 

commercial activity away from streetcar corridors.  The peak at 0 is the higher of the two 

by a fairly large margin—0.13 permits per street segment—and the slope of the 0-600’ 

(0-182m) line is the steepest.  In addition, this same segment of the neighborhood 

commercial line (the peak in neighborhood commercial permitting activity observed 
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around streetcar stops), is the only part of the neighborhood commercial graph which 

predicts numbers of commercial permits significantly higher than those predicted for 

downtown commercial permits outside of the 0-1,000’ (0-305m) peak—in fact the 

models predict an equal number of commercial permits on a neighborhood street segment 

at a streetcar stop and on a downtown commercial street segment 2-3 average-sized 

blocks from a streetcar stop. 

 

The predictions shown in Figure 6 for neighborhood residential permits are somewhat 

more difficult to interpret due to the failure of StopDist to achieve statistical significance 

in any but the inner- and outer-most buffers.  In fact, the inner, 0-600’ (0-182m) buffer is 

the only area in which both neighborhood commercial permits and neighborhood 

residential permits demonstrate statistically significant associations with stop distance.  

Though residential permit values are generally higher than commercial permit values (as 

may be expected since residential uses are more common than commercial uses for most 

of the neighborhood areas), it is interesting to note that the predicted value for residential 

permits for a stop distance of 0—the lowest predicted value on the graph—is quite 

similar to the predicted value for commercial permits at a stop distance of 600’ (182m), at 

the end of the decline in commercial permits in the buffer closest to streetcar stops.  This 

pattern seems consistent with a process of commercial development effectively 

displacing (in space and/or time) residential development in the areas immediately 

surrounding streetcar stops.  
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Overall, the analysis performed shows a strong relationship between proximity to 

streetcar stops and the frequency of commercial permits.  In both downtown and 

neighborhood areas, as shown by histograms, descriptive statistics and regression models, 

commercial permits fall off sharply in the first 600-1,000’ (182-305m) from the nearest 

streetcar stop.  In the downtown area, this finding seems to support a growing body of 

research showing traditional “heritage” streetcars to be effective downtown revitalization 

tools.  However, the pattern in the neighborhood areas outside of downtown suggests real 

estate development effects of traditional streetcars of a kind which has received 

somewhat less consideration in recent years: the ability of traditional, local travel 

oriented streetcar lines to attract neighborhood commercial development.  While the trend 

flattens significantly and reverses after the first 600’ (182m) from a streetcar stop, and 

even peaks again at roughly 2,100’ (640m), the initial decline from 0-600’ (0-182m) 

produces the steepest slope for the regression line of any buffer area for neighborhood 

commercial development.  In addition, it is impossible to ignore the considerably higher 

mean value for commercial permits per block in the closest buffer to streetcar stops than 

in any other.   

 

Validity of the Result 

To be sure, the fact that both streetcar lines outside of downtown New Orleans run in the 

centers of important street corridors—in the center of an important commercial corridor 

in its own right in the case of the Canal Street main line—may raise some concerns that 

the observed result arises from the equation of proximity to a streetcar stop with 
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proximity to an important commercial area.  There are several reasons, however, that this 

does not seem likely:   

 

First, the regressions include proximity to significant commercial areas as a control 

variable.  Though this control may not fully make up for the primacy of Canal Street 

within the downtown area, Canal’s dominance as a commercial corridor is much, much 

weaker outside of downtown.  While the factors making any street an important corridor 

are invariably complex, it seems much more likely that the agglomeration of commercial 

uses along Canal Street is a major factor in its attractiveness to commercial 

development/redevelopment/reconstruction than the street’s name.  The model controls 

for proximity to those agglomerations of commercial uses.   

 

Second, in addition to increasing perpendicular to the streetcar lines, values for the stop 

distance variable also increase along streetcar lines, in between stops.  Given the normal 

two to three block spacing of streetcar stops, a number of segments of Canal Street and 

Saint Charles and Carrollton Avenues exist which have relatively high stop distance 

values in spite of being on a streetcar corridor.  In fact, no fewer than 35 street segments 

are present which have both active streetcar tracks and stop distances in excess of 300’ 

(91m).  These street segments have exactly the same street access benefits as those with 

streetcar stops, and the same agglomeration economies for commercial uses when the 

streetcar corridor is also a commercial corridor.  In fact, the mean value of StopDist for 

street segments with streetcar service is 187’ (57m), with a standard deviation of 111’ 

(34m) and a maximum of 734’ (224m); clearly, numerous street segments exist with 
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fairly long stop distances compared with the extent of the inner buffer.  Similar 

conditions likely exist for block at an acute diagonal from the nearest car stop. 

 

Third, both streetcar lines—though the Canal Street line in particular—are both crossed 

and paralleled by multiple commercial corridors.  Given the narrow buffer in which the 

sharp decline in permits is observed, the perpendicular corridors, including important 

streets such as Napoleon Avenue and Broad Street, seem to be of particular importance.  

These corridors further increase the sample of street segments with commercial distances 

of or near zero, and significantly larger stop distances.  

 

Outer Buffers 

It seems highly compelling to note here that many of the nearest parallel major street 

corridors and significant commercial areas to both the Saint Charles Avenue and Canal 

Street streetcar lines that are outside of the 600’ (182m) buffer lie somewhere in the 

general range of 2,100-2,400’ (640-732m) from the nearest line.  In addition, the roughly 

300’ (91m) square nominal block size in New Orleans suggests that the observed 

inflection points in the trend of permits relative to stop distances may be tied to the 

physical layout of the city.  As such, the secondary peak observed in commercial permits 

at roughly 2,100’ (640m) seems roughly analogous to the locations of many of the next 

important commercial areas or street corridors outside of streetcar corridor spheres of 

influence.  One can make out what appears to be a pattern of intense commercial 

permitting activity within roughly two blocks of streetcar stops, followed by a roughly 

three block hinterland of considerably less activity, followed by a less intense two block 
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increase and two block decline around another concentration of commercial activity.  

This pattern appears to correspond to the general layout of the city, with a “super-grid” of 

major streets laid over the grid of neighborhood streets at roughly comparable intervals to 

those suggested by the regression model. 

 

In addition, the behavior of the statistically significant control variables relative to 

StopDist seems to underscore the importance of the relationship between distance from 

streetcar stops and the vigor of commercial permitting activity in New Orleans 

neighborhoods.  In particular, the changes observed in the coefficients of 

LUCommDist—the distance from the nearest area of commercial-dominated land uses—

suggests a particularly high level of importance for proximity to the streetcar lines.  

Though commercial distance produces weaker coefficients than stop distance in the 

nearest buffer to streetcar stops (where the relationship observed between stop distance 

and permit frequency is also strongest), commercial distance produces stronger  

standardized coefficients than stop distance at all other buffer distances, suggesting 

greater importance for stop distance than commercial distance within the areas of easiest 

access to streetcar stops, and greater importance for commercial distance outside of those 

areas.   

 

In addition, though Ave_Damage fails to achieve statistical significance in 1,500-

2,100’(457-640m), its relationship to PermComm, when compared with the relationship 

between StopDist and PermComm also suggests strong practical significance for 

proximity to streetcar stops.  Though average damage does produce stronger standardized 
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coefficients than stop distance in both the 0-600’ (0-182m) and 600-1,500’ (182-457m) 

buffers, stop distance produces nearly as strong a standardized coefficient in the 

innermost buffer, and a much weaker standardized coefficient in the second buffer, 

suggesting proximity to streetcar stops has nearly as strong a relationship with 

commercial permit frequency as did even average damage rate in the years immediately 

following Hurricane Katrina close in to stops, and a considerably weaker relationship at 

greater distances, even though average damage maintains nearly as strong a standardized 

coefficient in the second buffer area. 

 

While the 600’ (182m) buffer containing the strongest apparent attraction for commercial 

development is significantly smaller than the quarter-mile radius from stops often 

considered prime real estate for transit oriented development, two factors come to mind 

which may partially explain this fact.  First, the model employed in this study makes use 

of the Euclidean distance from streetcar stops, not the actual network distance.  While 

small blocks, a fully interconnected street grid and frequent streetcar stops will tend to 

ensure that Euclidean distances and network distances are similar (as discussed in greater 

detail above), network distances can, on average, be expected to be slightly longer than 

Euclidean distances.  As the 600’ (182m) buffer considers a relatively small Euclidean 

distance from streetcar stops compared to the average lengths of blocks, the difference 

between Euclidean and network distances is likely to be somewhat magnified within this 

buffer.  Second, most accepted standards for transit oriented development are based on 

much more modern city to suburb LRT and rapid transit lines.  These lines place a much 

greater emphasis on speed than do New Orleans streetcar lines, and consequently have 
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much longer stop spacings, generally considerably longer than a convenient walk outside 

of downtown centers.  It may be that the extremely short average stop spacing in New 

Orleans (roughly 600’ [182m]) may preclude independent islands of nodal development 

around stops, but rather stretch development into a narrower, longer continuous corridor. 

 

Comparing Commercial and Residential Permits 

One of the most interesting aspects of the analysis of neighborhood-area permits is the 

nearly opposite behavior of residential and commercial permits within the first 600’ 

(182m) from a streetcar stop.  Though several studies have found “push factors” 

producing a negative effect on residential property values near rail transit infrastructure 

but distant from stops, these studies also tend to find positive impacts on the value of 

residential property near stops themselves.26 27  Of course, property values and permitting 

activity are not the same thing, however, both tend to be related to the attractiveness of an 

area for development, holding all else equal.  However, in this case, the strong observed 

increase in commercial permits within the same distance from streetcar stops as the 

decrease in residential permits, along with a cumulative zoning code which permits 

residential uses in commercial zoned areas and some commercial uses as accessory or 

conditional uses in most residential areas suggests that the observed decline of permits 

near streetcar stops may in part be explained by commercial uses simply outbidding 

residential uses in the areas most desirable for commercial development.   

                                                

26 Cervero, 1998. 

27 Goetz, 2009. 
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Though StopDist fails to attain statistical significance in the second, third and fourth 

buffers considered in the neighborhood residential regressions, the mean values for 

residential and commercial permits per street segment in the first four buffers (which are 

nearly, though not exactly coterminous) appear to support such a theory; the means all 

add up to between 0.7 and 1.1 permits per street segment.  While this sum is lowest for 

the innermost buffer, it is possible that commercial uses and residential uses may 

consume differing quantities of land in the areas studied.  A closer examination of the 

relative behavior of residential and commercial permits—ideally including property value 

and lot-size data—within the areas nearest to streetcar stops would likely be a fruitful 

direction for further study.  

 



 70 

Policy Implications 

Based on the results of the analysis conducted on post-Katrina building permits in New 

Orleans in relation to streetcar stops, potential policy implications can be suggested. 

Given the pattern observed of commercial permits seemingly almost to supplant 

residential permits in the neighborhood areas closest to stops, it would seem important to 

consider any displacement effects on existing residential development in planning 

streetcar lines through residential neighborhoods, and in further research on the 

neighborhood interactions of traditional streetcars in general.  Some displacement of 

residential uses may be inherent, even intended in the retrofitting of single-use 

neighborhoods to a mixed-use form, but the effects observed seem strong enough to 

suggest consideration should be given to potential unintended consequences. 

 

Finally, it seems that traditional streetcar lines are capable of supporting increased 

commercial development/redevelopment activity in a modern-day American city even 

outside of downtown, urban core areas.  Given the strength of the relationship observed 

between commercial permit frequency and distance from streetcar stops, traditional, local 

streetcar lines may be worthy of greater study and consideration as tools for supporting 

mixing of uses and the formation of commercial corridors in neighborhood areas outside 

of central business districts. 
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