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ABSTRACT  

In some downtown locations entrepreneurship is flourishing. While current geospatial analysis including 

planning scaled Geospatial Information Systems provide zip code or census trade information, the street-

scale dimension of business fabric goes unmeasured. The research presented in this chapter investigate 

use of a new geospatial methodology to formulate, collect data and analyze and visualize business, 

architectural and entrepreneurial data at the resolution of individual street addresses. On-site data was 

collected at street address for downtown business areas in Barcelona, Spain, Portland and Eugene, 

Oregon, and Jersey City, New Jersey. The finding reveal new understanding of both methodology to 

compute and communicate understandings of business fabric and also initial affirmations of geospatial 

relationship between business activities and benefits of nearby urban design amenities such as open space, 

third-space and affordability.  
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 INTRODUCTION  

 

A walk down La Rambla street in Barcelona, Spain provides an urban experience of tourism-oriented 

business activity. The 1.2 kilometer street of shops, kiosks and street peddlers elicits disapproval from 

local citizens but is, along with other Gaudi’s architectural sites, an established city branding campaign 

for tourists to stay, shop, eat, and stroll. The walk down the brand driven La Rambla with increasing 

international companies McDonald’s, Zara and Banco Santander differs from a walk through the Gràcia 

neighborhood with more local entrepreneurial city branding (Pike, 2009) (Freire, 2009). Gràcia’s touristic 

draw, though smaller in scale than La Rambla, invites a high volume of tourists. Both La Rambla and 

Gràcia are examples of city branding but with two different understandings of business fabric, or woven 

urban texture, between larger-scale, international and planned from a bird’s eye view, and the other 

smaller, more entrepreneurial and spatially intimate scale shaped by individuals at the human street level. 

Do the qualities of small new startup businesses of entrepreneurship and architecture relate? This chapter 

investigates how city branding may be understood through small, street-scale geospatial relationships of 

1) business, 2) architecture, and 3) entrepreneurial qualities, providing a geographic information system, 

GIS, tool that investigates latent branding opportunities to improve the understanding of a city or 

destination from the bottom up. This bottom-up approach furthers the notion that a more successful place 

branding campaign may emerge from top-down policy initiatives if a rigorous strategy celebrates the pre-

existing strengths of a place.  

 

This chapter will explain the method and assertions to measure the impact of business fabric and the 

possible role in current and subsequent neighborhood and city branding using neighborhood case studies 

in Barcelona, Spain, Portland and Eugene, Oregon, and Jersey City, New Jersey. City-scaled branding 

does not always acknowledge the small-scale geospatial qualities that support distinctive identities from 

the street scale to the city scale. For example, in DUMBO Brooklyn, Down Under the Manhattan 

Brooklyn Overpass, the high price of established downtown Manhattan office space pushed entrepreneurs 

elsewhere to the post-industrial urban fabric in Brooklyn. Similar emerging business districts rely on 

relationships of small-scale urban and architectural fabric. The research builds on assertions that 

geography and branding are entangled by 1) inescapable socio-spatial associations; 2) inherent 

differentiation through space and 3) articulation of economic and competitive socio-spatial relationships 

(Pike, 2009).  While recent research explores relationships between urban development and urban 

branding (Rehan, 2013) existing research does not focus on the small-scale urban qualities as small as 

individual streets or three-by-three block areas. Owners in these locations not only aspire to have a 

successful small business for themselves but to collaborate with the most skilled and talented young 

workers who seek attractable (Bitner, 1990), walkable street level activities, affordable places to live and 

eat, and access to natural amenities (Lindzon, 2015). These small businesses can move from space to 

space within a building or neighborhood without losing customers, but neighborhood location is still 

important for small, creative class businesses (Florida, 2008). According to Entrepreneur Magazine, the 

long-term phenomenon of entrepreneurship relies on communities and policy makers to work together to 

attract vitality to a region (Clifford, 2013). This long-term trend subsequently has deep influence on the 

business fabric of a place and, in turn, attracting investment (Kotler et al. 1993) to perpetuate a long-term 

city brand.  
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To measure business fabric, the work is first contextualized within a broader urban design and 

computation method called the Social Interaction and Cohesion Tool using forty-eight indicators to 

measure how the built urban environment may support the social aspect of sustainable urban design 

(Speranza et al, 2015). That tool and method measures the small-scale and dynamic qualities of social 

interaction that are not easily measured using traditional planning scaled GIS methods at the city or 

district scale.  The chapter will then describe a theoretical formulation to measure three aspects of 

business fabric: 1) fundamental business characteristics; 2) architectural qualities and 3) entrepreneurship 

qualities. Data was gathered on-site at multiple neighborhoods in Barcelona, Spain, Portland and Eugene, 

Oregon and Jersey City, New Jersey to begin to identify a small-scaled understanding of how 

fundamental business characteristics, architectural features, and entrepreneurial identity result in a 

dynamic urban process of city branding in public space. The neighborhoods of these respective cities 

were chosen because of entrepreneurial startup growth in previously unestablished neighborhoods, unlike 

the established downtown neighborhoods of the Eixample in Barcelona, the Southwest quadrant in 

Portland, and Hoboken to Jersey City. 

 

In these cities, and elsewhere globally, entrepreneurs use various urban processes to maintain their 

entrepreneurial activities, with or without official city branding from the local city government,  

sometimes even working against explicit city branding campaigns in Barcelona and other times taking a 

lead in future city branding in places such as Eugene. Entrepreneurs are part of the dynamic changes in 

cities today. Entrepreneurs are adaptive and creative in how they run their businesses to attract and 

maintain their skilled employees through decisions to 1) locate their businesses, 2) the size of their space, 

3) the type of building, and 4) access to nearby public and private spatial amenities of social interaction 

and recreation. They demonstrate one of many ways that urban design is understood today as broad urban 

ecologies of interrelated dynamic relationships (Rueda, 1995; University of Oregon, HOPES 2003; Hou, 

2006; Mostafavi, 2007 and 2010), different than the traditionally static elements of land use, transit and 

open space intended by urban planners. Small-scale geospatial analysis of emergent urban processes in 

particular has gained research momentum in recent years (Kurgan, 2005) especially methodologies using 

mobile technology for data collection and GIS (Ratti, 2011) (Holzman and Cantrell, 2014) (Speranza, 

2015).   

 

BACKGROUND, DATA COLLECTION AND VISUALIZATION IN URBAN DESIGN, 

BUSINESS AND CITY BRANDING 

 

PURPOSE   

The small-scale geospatial understanding of business fabric can offer new insight into the emergent 

entrepreneurial trends of startups and innovation activities that influence city brand.  DUMBO in 

Brooklyn, New York, Lincoln Avenue in San Jose, California and 22@ in Barcelona, Spain all contribute 

to planned and unplanned municipal city branding strategies. The latter 22@ information activities 

district, specifically aimed to diversify Barcelona’s industrial base away from its tourism dependent 

service sector (Barcelona, 2010) departed from an existing city branding movement strictly toward 

tourism. In some cases, the density of entrepreneurial activities exists not only in a compact neighborhood 

but also in vertically dense, above-the-street-level incubator flex buildings such as 68 Jay Street in 

DUMBO, Palo Alto complex in Barcelona and the Ford Building in Southeast Portland. These flex 

buildings often house complimentary third-spaces, or private spaces of social interaction (Oldenburg 
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1989), social amenities, bike storage and support services above the ground floor. All three examples 

coincide with pedestrian friendly neighborhoods offering affordable accessibility to parks, cafés and 

shops, affordable housing and even beaches of the Mediterranean Sea in the case of the Palo Alto artist 

complex in Barcelona – home to prominent Valencian artist Javier Mariscal. At least at their outset all of 

these areas were located at marginal, previously industrial and often peripheral areas of the city. And in 

almost all cases, these established entrepreneurial hubs have spurred urban economic development and 

new-comer spending. As a consequence, we see early policy decisions made to spur economic innovation 

and entrepreneurship to business fabric of a place, indirectly leading to the development of a 

neighborhood’s brand – although certainly city-branding in the case of Palo Alto and artist Mariscal and 

his surrounding artist friends. As such, these neighborhoods, and sometimes buildings, must promote and 

compete with their brands (Aaker, 1996) to maintain their attractiveness both as economic hubs and 

destinations by ranking highly on new livability, walkability and startup indexes that vary from traditional 

metrics frequently used to measure the brand of a place, such as income per capita and cost of living. In 

the case of Palo Alto it has only recently, after twenty-plus years, opened its doors on weekends to craft, 

maker fair and food truck business activities. 

 

Urban Design Theory, The Space of City Branding 

The need exists for a critical urban design perspective to use quantitative metrics to understand a business 

quality, and the numerical and visual limits of geospatial methods to understand business activities as a 

social, cultural and branding quality of a place, using Simon Anholts ‘advanced’ definition of branding 

(2005) to understand the ‘total approach’ of a place. This may include a government endeavor or self-

emergent phenomena of market forces to support innovative entrepreneurial startups. ‘The important 

thing to realize about branding (a place) is that it must be an amplification of what it is already there and 

not a fabrication’ (Gilmore, 2002).  As part of this ‘total approach’ we can view the urban condition as an 

assembly of processes (De Landa, 2006). New methods to measure this quality on-site are made possible 

by the Internet of Things, IoT, such as the use of mobile computing platforms and sensors embedded at 

increasingly smaller scales by urban designers to collect and analyze new data rather than the previous 

generation that collected existing “big data” of predefined criteria and often at large planning scales of 

urban space. This larger urban understanding is now considered an interconnection of various urban 

processes of cities greater than the sum of its parts and questions if understanding “the city” as a whole is 

possible (Heathcott).  

 

Urban ecological models such as those found in Salvador Rueda’s Barcelona Agency of Urban Ecology, 

interconnect diverse ways to relate social cohesion including: 1) land use, 2) demographics and 3) transit 

infrastructure. Meanwhile Carlo Ratti’s SENSEable Cities Lab uses projects and sensors to understand 

how to access data (Nabian et al, 2013) differentiating between variable data formatting: 1) single data 

type such as telecommunication data, 2) multiple data types from different sources and 3) data gathered 

from scratch collected for a specifically intended use. The data computation presented here uses the latter 

most ‘data from scratch’ to both experience the urban site and generate data that most accessible to the 

desired understanding business fabric.  To do this the method described in this chapter uses open GIS 

methods using parametric software Grasshopper (Rutten, 2007) instead of established planning scale GIS 

software ESRI ArcGIS. New data and custom formulation provides the greatest freedom to follow the 

underlying theory of dynamic urban ecologies. The new GIS tools measure the business identity of place 

from the micro-scale of building addresses to measure the small urban scale of neighborhoods and even 
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streets rather than larger zip codes or census tracts offering an understanding that is typically unavailable 

through standard geospatial analysis. 

 

Social Interaction and Cohesion Tool  

The business fabric tool presented in this chapter stems from a methodology to measure the quality of 

business activities within a broader Social Interaction and Cohesion Tool for new three-by-three block 

units of urban space in Barcelona called superilles, or superblocks. Ildefons Cerda's 1859 100m by 100m 

square blocks were proposed as a conceptual framework for mobility, social equity, and the public and 

private use of space. Defined by the city of Barcelona, “a super island is an urban unit bigger than a block 

of houses but smaller than a neighborhood, with pacified streets” and is influenced by Vicente Guallart’s 

idea of geologic information architecture (2009) and block self-sufficiency (2010), and Rueda’s 

orthogonal RETbus system (2014). The new proposal for superilles calls for a walkable urban space with 

limited vehicular traffic at the interior streets. The final superilla definitions are adjusted to fit the new 

orthogonal RET Bus systems and the existing bicycle lanes. The resulting “pacified” streets are modeled 

on a fabric and identity associated with small shops and livable public squares in Barcelona’s Gràcia 

neighborhood, seen as a successful socially cohesive neighborhood of small businesses and design 

startups. 

 

Theoretical formulation of the Social Interaction and Cohesion Tool emerged from initial meetings with 

Salvador Rueda to build a “social simulator” for his theory of social cohesion. Tool development began 

with criteria for social cohesion selected from categories in Rueda's comprehensive Methodological 

Guide to Urban Certification (2012). Tool development further adapted to measure social interaction 

within Barcelona’s newly developing Superilla urban unit. The new GIS social interaction tool added 

categories of measurement to Rueda’s theoretical model including: 1) the addition of private to public 

indicators of social interaction, 2) indicators to measure job accessibility and 3) access to information 

technology infrastructure. The tool grew to accommodate an additional primary categorization, basic 

needs, along with other indicators of inclusion for use in Eugene, Oregon. The tool uses the Grasshopper 

platform, mobile smartphone for data collection, urban sensors, surveys, plugins and custom scripts to 

analytically visualize forty-eight indicators to measure: 1) USES such as of open space, services, housing 

and jobs; 2) DEMOGRAPHIC differences of age, income, and culture; and 3) INFRASTRUCTURE 

access to transit and information technology. This method uses the on-site field measurements of point 

data at sidewalk locations, measuring indicators across a three-by-three block area, often resulting in a 

high resolution dataset of up to 15,000 data entries. Examples of data collection include the types of street 

trees, types of sounds and width of sidewalks, the cost of a cup of coffee for income accessibility, the 

place of birth of shop owners to identify diversity of cultural background, measurements of cell bars for 

mobile phone service, availability of bandwidth such as fiber-optic and cell bars for mobile phone service.  

Data was collected by a team of trained researchers over two to four day periods.  

 

An important addition to Salvador Rueda’s theoretical framework was the additional use category of job 

accessibility to space, service and housing. The new job access category intended to measure the ability of 

a place to support a diversity of social interaction. For example, a neighborhood with a monoculture of 

one type of job would support a limited type of social interaction. Consider the sidewalks of a suburban 

neighborhood versus a dense business district at lunchtime. Or the difference of social interaction in 

public or private space at a similar time at a large but isolated business park located at the edge of a city 
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versus the sidewalk scene of a downtown location densely made of a diversity of workers from services, 

manufacturing, technology and business. The latter supports Rueda’s underlying principle of the 

importance to support a diversity of types of social cohesion. For the Social Interaction and Cohesion 

Tool, job access was measured through the following indicators: occupation type, number of employees, 

area of the business including the number of floors, public or private accessibility to the space and type of 

signage. These basic indicators were used to measure the size and type of businesses, within the limits of 

the data collection method. 

 

The intended use and expansion of the method of the Social Interaction and Cohesion Tool for the 

business, entrepreneurship and architecture study in this book chapter, is used to reveal why and how the 

quality of businesses in a neighborhood may be spatially measured and visualized. The associated 

methodology offers a geospatial understanding to support qualitative theories that downtown branding 

bolsters business success (Ryu and Swinney, 2011), complementing top down planning initiatives with 

more comprehensive understandings of bottom-up street scale business fabric. The work assesses 

numerical analysis and limits of dissimilar data in visualization, avoiding flattening or combining 

qualitative data to understand the new Superilla scale of urban units and similar proxy superblocks for 

areas in Portland, Oregon, Eugene, Oregon and Jersey City, New Jersey. 

 

Related Socio-computational Tools 

Examples of recent commercial geospatial design research that measures urban phenomena include 

mainstream tools such as Walkscore’s (Kocher and Lerner, 2007) overall score, ten criteria and new 

mapping interface, Zillow’s (Barton, 2005) various real estate criteria, Yelp’s (Stoppelman, J. and 

Simmons, R. 2004) crowd sourced use of price, spiciness, and business hours, and Uber’s spatial 

networking. Academic tools also dynamically visualize walking experience by tourists using GIS 

methods including Marichela Sepe’s PlaceMaker tool (2005), PRIN - Project of Relevant Italian National 

Interest for Pompeii (2013) and the Div@ter - Dynamic and Interactive Platform for the Complex-

sensitive Management of the Qualitative Data of a Territory (2014). For instance, Sepe’s work presents a 

clear application of measured urban qualitative phenomena to tourism in ways that existing GIS systems 

do not achieve, namely in providing visual photographic information along geospatial walking routes. 

Similar dynamic objectives are being researched within the planning and bike share transit discipline of 

GIS (Carmona, 2009) (Obrien, 2010) acknowledging Jane Jacob’s The Economy of Cities (1969) which 

refers to the theory of ‘import replacement’ that describe how cities replace the unique goods brought in 

from other cities, describing the value of unique or diverse production within a place. Other contributions 

to the research presented here include previously published work around the area of on-site and off-site 

data collection (Speranza, 2014), and ideas of systematic, open and custom formulation of Grasshopper 

GIS workflows (Speranza, 2015). 

  

Geospatial Visualization Tools 

Still other important approaches to visualization in urban ecology (Holzman and Cantrell, 2014) bridge 

numerically comparative and geospatial information found in existing ‘simulation tools’ by Barcelona’s 

Agency of Ecological Urbanism. The visual programming research of Manuel Lima (2011) provided 

important foundational examples to both organize information in a single understanding but, in the same 

visualization, allow the viewer to separately understand multiple hierarchies of information. Elsewhere, 

geospatial business analytics platforms continue to emerge as add-ons to social networking tools allowing 
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businesses to compete for popularity. However, data variables are often restricted to purely quantitative 

existing data rather than more dynamic phenomenological data, ultimately leading to visualization 

methodology that provides modest insights for individual business owners and falls short of generating 

actionable knowledge. Demand for spatially sensitive business analytics has pushed large industry players 

such as Oracle, Microsoft, Terradata, IBM and others to develop business and social geospatial analytics 

visualization platforms (IBM, 2015) to allow both industry players and governmental agencies to begin to 

transform spatially sensitive business data into valuable insights but non-spatial analysis still 

predominantly stem from a top-down master planning approach.   

 

GIS and Sociological Background 

Other recent geospatial information systems research in academia a more defined understanding of spatial 

analysis for scalable commercialization. Academic research projects in GIS also tend to address issues 

that are more aimed at sociological understanding rather than marketability, including ethno-racial 

stratification and food stores by NYC neighborhood (Community & Capital Action Research Lab). The 

book Close Up at a Distance by Laura Kurgan (2013), Director of the Columbia University’s Spatial 

Information Design Lab, looks at GPS technology that reveals political relationships along with lab 

projects such as “Million Dollar Blocks” (2005) that geospatially relate released prisoners and cost to tax 

payers. Other writing provides insight on the power of geospatial visualization to “merge quantitative and 

qualitative by giving data a sensual, aesthetic and therefore humanly communicating face (Antonelli, 

2011).” 

 

ESRI Tapestry Methodology and Entrepreneurial Approaches 

Recently, ESRI, Environmental Systems Research Institute, has developed a GIS and business data tool 

called Tapestry (ESRI, 2014) that uses business locations and business data from Dun & Bradstreet to 

generate psychographic profiles by ZIP code. One can provide their ZIP code and ESRI will match it to 

one of 67 profiles of American market segments (Mola, 2014). In most cases, ZIP code may be smaller 

than census track data. The profile “Dorms to Diplomas” describes areas with college students. “Top 

Tier” describes people who have an accumulated average net worth of over $1.5 million, live in suburbs 

near major metropolitan areas along the coasts and are “attentive to good nutrition and fresh organic 

foods.” The sociological interest, albeit for marketing and capitalization purposes, demonstrates the 

demand for business tools that describe sociological demographics. However, the granular information 

does not reach the scale of differences of urban ecologies that exist between neighborhoods, streets, 

buildings or even point locations along a street. A test using zip code 07304 near the Jersey City test area 

summarized inhabitants as “City Strivers” despite there being a an important geospatial divide along 

Communipaw Avenue, one side a residential neighborhood known for gun violence and the other side a 

more commercially friendly, affordable area with access to open space that could otherwise be a target 

location for entrepreneurial activity. The methodology of this tool measuring year business started, 

business sector type, number of employees with geospatial information seems to match indicator data 

type similar to the tool described in this chapter business fabric, however the scale of the feedback and 

lack of geospatial visualization greatly limits its use to understand difference of urban ecology in any 

scale other than making generalizations based on much larger areas. The important current urban design 

attention to distance with regard to walkability (Ewing and Handy, 2009) and livability (Gehl, 2010) are 

not addressed in such a tool. 
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METHODOLOGY: FORMULATION AND APPROACH 

Drawing on existing data collection sets used for the Social Interaction and Cohesion Tool and enhanced 

with new additions, the business fabric tool has three primary categories: 1) business, 2) architecture and 

3) entrepreneurship. The methodology used broad socio-demographic indicators of business 

characteristics including: 1) types of street level shops; 2) types of upper level business tenants; 3) 

demographic qualities of personal backgrounds via in-person interviews with shop owners; 4) public 

access / visibility; 5) number of employees; 6) owner’s previous occupation; 7) cultural background 8) 

commute time, and other indicators of business type. These indicators represent new urban values for 

walkability, livability and viable entrepreneurial and startup locations. The objective of the method was to 

use a parametric GIS platform to collect social data from scratch and in-situ, ‘codify’ it, develop new 

urban scales of understanding potentially at the street scale rather than larger traditional scales of GIS data 

and iteratively design a language of visualization. The data collected in two Superilles in Barcelona’s 

Poblenou neighborhood is then measured with data for comparative neighborhoods in Jersey City and 

Portland, Oregon. Close attention was made to apply sociological protocols of data and statistical analysis 

to avoid aggregating disparate data types and to provide a spatial experience that represents an otherwise 

new small-scale of GIS visualization for this multi-layered urban ecological approach to planning. 

 

Formulation 

The workflow of this methodology first included a categorization of qualities using urban theory. Broad 

primary categories were created: business, architecture and entrepreneurship. Work began with categories 

of business and architecture only but soon included a third category of entrepreneurship distinguishing 

local, small and owner run business objectives. Qualities were considered within each of those categories 

and subsequent indicators were chosen to measure those qualities on-site. An attempt was made to 

measure approximately equal numbers of indicators per category. Research was done to understand how 

government agencies and private business create typological classifications for occupational types and 

service sectors.   

 

Data Collection 

Data was then collected on-site in approximately block areas of three-by-three in Barcelona, five-by-five 

in Portland and in Eugene, Oregon. Each indicator used a data dictionary to clarify the rating system as 

0/1, rating 1 to 5, typology, numerical or related texted-based data entry. Data was collected at street-level 

locations at building street addresses using handheld mobile devices to access CSV (comma separated 

value) formats and aggregated to a combined data set for each study area. Much of this methodology 

matched that of the Social Interaction and Cohesion Tool with additional data points and indicators added. 

In Barcelona the study area for this business fabric work was located in the Poblenou 22@ innovation 

waterfront district. In Portland the study area was located in Southeast Portland along Division Street and 

between SE 10
th
 and SE 9

th
 Avenues. In Eugene data was collected in the downtown area between 5

th
 

Street and Broadway, Charnelton and Pearl Streets. In Jersey City data was collected in streets along 

Academy Street and Bergen Avenue near the Journal Square transit center. Additional areas of data were 

measured in Barcelona and Portland but were not fully used with all business fabric indicators and were 

only used to make general inferences such as model areas in Barcelona, a three-block length along 

Portland’s NW 23
rd

 Street and Portland’s Pearl District and a cross location at Burnside and East 28
th
 

Street.   
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GIS and Visualization 

Geospatial analysis was then performed using architectural scale Rhino 3D software and parametric 

plugin software Grasshopper, plugins Elk and Human and Excel to allow for a more open formulation and 

the use of newly collected data, a set of capabilities that depart from more proprietary interfaces using 

traditional planning software such as ESRI ArcGIS (1999) and City Engine (2008). Specifically, on-site, 

spatial-temporal and phenomenological data such as business names, confirmation of business types 

sometimes done via in-person interviews, and size of floor plate were confirmed to complement readily 

available off-site data such as major and minor street, highways, rail and bicycles routes and buildings 

which were available via existing OpenStreetMap data sets. The methods of data formulation, collection 

and codification informed the formulation of the visualization tool. Visualization design stemmed from 

previous work for the Social Interaction and Cohesion Tool but made advances to relate unlike data, not 

by combing it, but by finding new ways to represent different information. Planometric information is 

pixelated and blended data (figure 1). It was then complimented in axonometric view with vertical lines 

and circle based visual indicators above those points, new for this work (figure 2). Like similar visual 

design work from others and these researchers the objective was to critically relate information without 

flattening data, best seen in the visual design work of Manuel Lima and the urban computing work of the 

SENSEable Cities Lab. As is customary with urban design work, all sites were understood from a broader 

district scale, measuring referential urban structure such as roads, highways, rail and bicycle transit, 

(figure 3) and then unit analysis was developed at a much finer scale of point data (figure 2). 

 

 
 

Figure 1. Barcelona. Planometric locations of point data collection and blended pixilation of spatial data 

understanding 

 

       
       

Figure 2. Jersey City. Plan drawing, left. Axonometric drawing, right. Three-dimensional information in 

the axonometric drawing offers differentiation of height and color information at additional circles 
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Figure 4. District scaled plan relating urban structure of streets, major pedestrian boulevards such as the 

Rambla de Poblenou, limited access taxi and bicycles lanes and building fabric across a larger area 

beyond the data collection area. 

 

DATA COLLECTION 

The three primary categories of business, architecture and entrepreneurship were selected to broadly 

provide a classification system within an understanding of business fabric. If the purpose is to go beyond 

tools such as ESRI Tapestry, to look at a smaller scale, and to answer why entrepreneurial businesses 

such as startups, flex spaces and incubators contribute to and lead to areas of rich urban activities, then a 

framework was needed. Business data was intended to measure fundamental business qualities. 

Architecture data was intended to measure the physical attributes of built space that might contribute 

toward a rich business fabric. Entrepreneurial qualities were selected to measure a more qualitative, small 

and local feeling than fundamental business qualities. Criteria were informed by in-situ site visits, urban 

design theory, professional architectural expertise, economic expertise and small-business experience. In 

all three categories a broader theoretical subset of indicators was developed. A further subset of indicators 

was used to collect data. To demonstrate the analysis and visualization, material sharing a further subset 

of two to four indicators was used for the images. The intent of this work was to prove the ability to scale 

up to a larger dataset and more complex analysis to provide even further evidence of the value and 

contribution of this methodology. 

 

Business 

The objective of the business category was to measure fundamental qualities of business activity. In most 

cases, the qualities were not spatial but rather identified unique characteristics or activities of a business. 

Government standards were used when possible, such as the federal Bureau of Labor Statistics and the 

Census Bureau as ‘the foundation for measuring business activity across the US (2015).’ Some indicators 

included sociological and demographic descriptions of the business owners such as their place of birth or 
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that of their parents in order to determine their ethnicity and generation in the home country, respectively 

US or Spain. The rating system included typologies, later consolidated to incorporate a minimum 

threshold and degree of diversity in the neighborhood, numerical measurements against a theoretical 

threshold, and other binary conditions. Some qualities were desired in the classifications system but no 

practical way to collect data was achieved at the time of this study. Such indicators included business 

legal filing structure, years in business and number of employees. 

 

Conceptual Formula 

1. Business Name    

2. Business Type (agriculture & forestry/wildlife; business & information; construction 

utilities contracting; education; finance & insurance; food & hospitality; gaming; health 

services; motor vehicle; natural resources/environments; other; personal services; real 

estate & housing; safety security & legal; transportation) 

3. Good or Service 

4. Service Type (education; health; religious/community center; household /soup kitchen; 

finance; automotive/transit; cultural centers; beauty; government; other) 

5. Services Type as (public or private) 

6. Owner demographics (place of birth, parent’s place of birth)* 

7. Location Type (headquarters, branch or remote locations) x 

8. Consumption or production x 

9. Ownership\Legal structure (LLC, LLP, Sole Proprietorship, etc. + Spanish Equivalent) 

x 

10. Number of employees  x 

11. Employee demographics x 

12. Years in Operation x 

*  Data collection done but not used in analysis and visualization 

x  No data collection done 

 

Study Indicators 

Study indicators included name, business type, good or service, service type and public/private service. 

Data measurement, done in person, on foot, along sidewalks, began with the collecting the name of a 

business.  Business type or industrial business type was used and originated from the State of Louisiana 

(2015), a subset of a larger set of industries from the federal US Bureau of Statistics (2015). Businesses 

were classified as service, good or other. Services were then classified by service type. Additional data 

such as the owner’s place of birth and their parent’s place of birth was collected when possible, more 

often in publicly accessible ground floor locations.  Classifications such as business type and service type 

were intended to be consistent across US and Spanish locations; however some adjustments were made in 

order to accommodate regional differences. In Spain, for example, services were further differentiated by 

public or private. 
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Analysis and Visualization 

A comparison between a study area in Barcelona, Spain and a study area in Jersey City, New Jersey, 

reveals both issues of business fabric content and visualization methods. The tool reveals clear overall 

differences of the density of services and goods. In Barcelona, especially in the area south of Ramble de 

Poblenou in the 22@ innovation district planning overlay, there is a coarse visualization of red services 

and goods locations. Meanwhile in Jersey City a much finer grained mix of mostly services may be found 

along streets such as Bergen Avenue. In both cases building fabric is of similar scale and the number of 

ground floor business establishments is similar.  

 An axonometric view of Jersey City seen in figure 6 reveals that a high diversity of service types 

occurs along Bergen Avenue where a significant density of goods are being sold compliments the services 

provided. As expected, both business and services exist away from smaller single-family residents. 

Likewise, it is not surprising that personal services exist at periphery locations of residential fabric. What 

is revealed is the presence of financial and insurance services distributed widely across the study area in 

any variety of building outline types along both major and minor streets. 

 

     
     

Figure 5. Left, Barcelona. Right, Jersey City. Figures show patterns of services and goods against urban 

structure and building outlines. Black dots represent original locations of data points. 
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Figure 6. Jersey City, Axonometric drawing shows the industrial business types.  

 

Architecture 

City branding plays a key role in the physical understanding of human experience. The term place 

suggests an identifiable environment, physical or virtual, but in this case describing a physical 

characteristic of a space. The research measured the physical characteristics at the architectural scale of 

the building and the urban design scale of the surrounding neighborhood, based on the Superilla urban 

unit in Barcelona (Rueda) measuring three-by-three 100m square blocks. The walkability and livability 

indexes so popular in everyday use, and the clear dependence on proximity and access to amenities in 

both architectural and entrepreneurial perspectives, suggests more focus on the small urban scale of 

blocks and buildings. This work represents a key difference with other background research in GIS. 

While traditionally urban design is necessarily more complex across urban systems and necessarily wider 

in geographic location, urban traditions in the last fifty years depend much on a private vehicle centric 

view of urban life. However, recent efforts to make spaces more pedestrian friendly include Time Square 

in New York, interior streets of Superilla blocks in Barcelona, and Xintiandi in Shanghai. Other trends, 

such as the doubling of bike share systems worldwide in the past three years and numerous academic 

research in walkability (Larco, 2014), livability (Ruggeri, 2013) and air pollution health (Sunyer et al, 

2015), add to the need for smaller scale geospatial understanding of spaces.  

 

Conceptual Formulation 

1. Business signage (exterior, interior, none, other) * 

2. Size of Building Footprint (in feet) * 

3. Number of Stories (in floors) * 

4. Access (public, private, employee only) *  
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5. Type of Building (single family, one story commercial, multi-story commercial, 

apartment, industrial, civic) x 

6. Age of Building (number of years) x 

7. Distinctiveness, Identity (rating 1-5) x 

8. Internet bandwidth (standard or fiber-optic) x 

 
*  Data collection done but not used in analysis and visualization 

x  No data collection done 

 

Study Indicators 

Architectural formulation, like Business formulation, was divided into information that was measurable 

and information that would not be measured. In some cases the information was qualitative such as 

building type and distinctiveness. In other cases it was spatially quantifiable such as the number of 

stories. Area was measured with OpenStreetMap data and often required verification from Google 

Satellite and other sources of measurement such as municipal DWG datasets. Measurement began with 

business signage to address the presence of the business to the public streetscape. Access was also 

measured if the public could easily enter the space. Age, type and distinctiveness were identified to look 

for patterns of the use of aged buildings. In at least three of the four study cities, key historic buildings 

were recently used in flex space incubator buildings for “creative” startup businesses, including an old 

Ford assembly factory in Portland, a previous turn-of-the century department store in Eugene, old textile 

industrial buildings in the Palo Alto area of Barcelona. 68 Jay Street in the heart of DUMBO’s small 

business neighborhood, houses over a hundred businesses over eleven floors. Its website boosts lower 

rent and more accessibility to smaller spaces than the median rate and size of space in New York City.  

 

Architectural data of building sizes and type in Portland along Division Street do not suggest a distinctive 

pattern with goods and services for example. This may be in part due to two issues, a low density of data 

points and data collection primarily within the industrial fabric of the area (figure 7). Some variation 

however does appear at single-family residential buildings in the study area. 
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Figure 7. Portland’s Division location between SE 10
th
 and SE 13

th
 Streets. Proximity to green open 

spaces of Ladd’s, a local school and other affordable residential smaller grained fabric is located to the 

west (right) of the image. The industrial sanctuary fabric of larger industrial building types is located to 

the east (left). Data gathering was done at evenly distributed grid of points rather than each building 

location.   

 

Scale of Urban Design data. Analysis and Visualization / Patterns 

However a further look at axonometric data showing types of business services begins to highlight 

patterns with building types along Division (Figure 8). This pattern of different business or service types 

along land use planning guidelines should not be a surprise. However what is not expected is the lack of 

change in the number and size of businesses within larger industrial buildings previously designed for one 

tenant. In fact, the smaller subdivided use and multiple businesses revealed in similar business services in 

Jersey City showed similar anomalies along Bergen Street. The patterns suggest an adaptive reuse of 

larger industrial buildings for small tenant uses. In Barcelona there is much greater business activity along 

the older Carrer de Maria Aguilo, the main street running toward the sea in this previous fishing village. 

The data supports a theory that the older streets and buildings still support greater business activity 

diversity than more newly identified main streets such as the Rambla de Poblenou. The rambla, while 

supporting a number of business activities, has seen a recent increase in the last five years of tenants 

related to food and hospitality, not unlike trends for much of Barcelona. Still the research suggests that 

age and distinctive reuse of buildings supports new small businesses rather than single tenant occupancy. 

It is worth noting that this trend is not only true of buildings but of older streets.  

 

 

 

 
 

Figure 8. Axonometric view of Portland’s Division Street and SE 12th area. Personal services are located 

along central Division street.  

 

Entrepreneurship 
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A recent article in Entrepreneur Magazine ranked Eugene, Oregon tenth in the US for new tech startups 

(Entrepreneur, 2015). What was most relevant was the criteria and description used to measure such 

claim. Three indicators were noted: 1) proximity to a college or knowledge center, 2) access to natural 

and recreational amenities, and 3) affordable rents. These three criteria informed selection of indicators 

used to measure how urban design features might support similar entrepreneurial activities. Unlike 

business indicators, entrepreneurial indicators for this research were used to identify access to public 

infrastructure and affordability, both representing a form of urban subsidization for new small businesses.  

 

Conceptual Formulation 

1. Proximity to public open space (distance in feet) * 

2. Proximity to transit access (diversity and proximity to rail, bus, bike lanes and bike 

share)* 

3. Third space type (number of occupants, seating type, number of employees, comfort level 

and character) 

4. Housing Index (rental cost per square foot) * 

5. Income Index (coffee, beer, USDA food index of two vegetables, gallon of milk and a 

dozen eggs) * 

 

* Data collection done but not used in analysis and visualization 

x No data collection done 

- Phenomena based on use 

 

Scale 

Geospatial reference at the neighborhood scale for proximities to public open space, transit and third 

spaces demonstrated the most opportunity to contribute to methods of business fabric understanding with 

prior projects such as recent non-spatial work by IBM or the zip code spatial scale of ESRI Tapestry. The 

entrepreneurship criteria mentioned earlier suggested access to both local natural amenities such as parks 

and recreational facilities but also referred to a regional scale of amenities not covered in these small scale 

tools. The method described here is used to understand walkability and the ability to bike to nearby 

amenities. Similar affordability was listed at the scale of the city but housing prices fluctuate considerably 

via comparable prices from one set of streets to another. Likewise, Barcelona data suggested that 

affordability indicators of a 330ml beer and café solo were consistently cheaper just one block away from 

the newly tourist driven service businesses of the Rambla de Poblenou. Typical walking routes from the 

Poblenou metro stop to the waterfront beaches along Rambla de Poblenou might suggest why this route 

has less affordability. What is revealing is that services are far more common along the Rambla de 

Poblenou than the high occurrence of goods just one parallel street away (Figure 9). Again the issue of 

scale is present. A tool that measures ZIP codes or census track data would not address this problem of 

significantly different entrepreneurial opportunities over more service oriented businesses just one block 

apart. 
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Figure 9. Barcelona. Business services types area shown. Differences of distribution may be seen between 

three parallel street of Rambla de Poblenou and the adjacent parallel streets to either side. 

 

SOLUTIONS AND RECOMMENDATIONS 

Methodology to bridge City Branding and Business Fabric 

 

Anna Klingmann (2007) suggests that place making comes from the ‘inside-out’ and is successful when 

‘architects, urban planners, and politicians recognize architecture as an engine to reveal and accelerate a 

city’s inherent potentials’. In particular, the measurement of built and unbuilt business environments  

reveals the underlying social values of place, highlighting the ethos of place and acting as a useful, 

bottom-up complementary tool for effective branding of place that is otherwise approached 

predominantly via top-down methodology. However, current GIS tools lack sufficiently high resolution 

and open ended formulation to measure the ‘inside-out’ quality that contributes to city branding from the 

‘inherent potentials’ of a location. The method of formulation of business, architectural and 

entrepreneurial indicators, data collection and example visualizations demonstrate the value of small-scale 

methods that recognize differences between areas as small as three-by-three blocks, streets and street 

addresses. The method offers a solution that allows custom variations of formulation, unlike other GIS 

planning scaled software methods. 

  

In addition to an improved methodology to understand differences of the small-scale, the visualization 

methodology demonstrates how to address the problem of showing granular urban data and doing so in a 

way that does not flatten seemingly disparate information. Walkscore, for instance, flattens and simplifies 

all data to a single number. A location is assigned a numerical score without describing a breakdown of 

how it scored with regard to significant differences between access to open space, schools, cafes, food 
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markets and mass transit, limiting the understanding of a walk.. This is despite the fact that the 

formulation and database for Walkscore is quite robust. With some use of the interface Walkscore will 

provide, for example, a list of nearest amenities such as cafes and restaurants, complementing the 

numerical score. The solution presented here provides a visual language with two readings- an overall 

view of major trends in an area and a granular pixilation of data that is either blended in the case of goods 

/ services or point based in the case of service types. 

  

Current GIS methods also prove problematic because they are predominantly two-dimensional. Key 

buildings that are flex spaces and incubators in Barcelona and Portland house more than one hundred 

small businesses over three to eleven floors. In Eugene, a modest city population of 162,000, a single 

downtown adaptive reuse project at 440 West Broadway houses twenty-five entrepreneurial businesses. 

The architectural scaled Rhino 3D platform supports three-dimensional visualization of information that 

would otherwise be highly problematic to describe in plan alone. Other issues such as corner buildings in 

Portland often have one street address and thusly present existing municipal data for only one of two 

street facades. Current planning scale GIS platforms, predominately in two-dimensional space, do not 

allow for easy analysis of a street's brand. For instance, while a corner building may be full of myriad 

tenants, it's possible and even likely that it has a primary facade, one that contributes a strong character to 

the identity of a major street and essentially ignores the minor street. Since many municipal databases 

display information on a tax lot or parcel level, the analysis of this corner parcel may mislead one to think  

that it doesn't contribute to the brand identity of the minor street. 

 

 

 

Affirmations of the Value to Measure Business Fabric and relationships to City Branding 

The brand of cities may be imposed without regard to the small-scale of block areas, streets or buildings. 

But for those who have experienced the fine grain urban space and from the analytical drawings in this 

chapter, certain spatial understandings that link entrepreneurship and architecture, such as proximity to 

open space, transit and affordability, seem to unlock possible findings of why entrepreneurial areas 

emerge where they do in cities. The subsequent ‘startup’ areas for example in Portland and Eugene, and 

the 22@ innovation district in Barcelona, make a unique relationship between urban design and city 

branding. Thusly small-scale spatial relationships may be a key element to describing the link between 

entrepreneurship and city branding that comes from differences of space (Pike) and why small businesses 

start where they do. These inherently geospatial business trends shape city branding. The idea of business 

fabric presented in this chapter attempts to demonstrate that more investigation at the street scale would 

contribute to a city’s branding strategies if they are to be guided and successful. 

 

Business fabrics differ greatly within the same neighborhoods. The example of the three-by-three 

Superilla in Barcelona reflects that social interaction varies at that scale and the business fabric drawings 

reinforce important differences between streets, blocks and even buildings that a small-scale GIS platform 

would help to reveal. In fact, while cities have city wide branding campaigns, the research of this chapter 

suggests that the conversation could be extended to neighborhood planning and street planning. Business 

identity at the scale of specific neighborhoods sometimes leads to and contributes to city branding, such 

as the case of Barcelona 22@, Portland’s SE quadrant and Eugene’s Downtown. In each of these cases 

these neighborhoods are further reinforced with planning strategies at a smaller scale. In the case of 
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Eugene this new startup identity downtown is currently being folded into the city’s established tourist city 

branding of Eugene, "A Great City for the Arts and Outdoors," pointing out the contribution of business 

fabric on tourist branding campaigns and the need incorporate bottom-up emergent trends. Portland 

planning has likewise folded business fabric planning into the ‘industrial sanctuary’ and a tourist 

campaign of Portland as a destination for blue collar maker jobs is reflected in United Van Lines recent 

publication of why Oregon is the top state location of people moving and searching for jobs (Vasel, 

2016). As in Barcelona, other policy makers may make explicit relationships to reuse post-industrial 

neighborhoods knowing there is a brand capital of older reused building, small walkable streets and older 

neighborhood affordability and identity. 

 

City policy makers may look to use the understandings of small-scale business fabric to align location 

designation for tax incentives, loans to renovate old buildings, new open space and parking exemptions, 

all of which are strategies which have been employed in Eugene, Portland and Barcelona in the past year. 

Still, relationships between services and goods in areas of older and reused building fabric were revealed 

in Barcelona, Portland and Eugene. Jersey City visualizations also suggest that a greater number and 

smaller size of businesses may lead to a finer grained distribution of goods verses services. Jersey City 

data also suggests the fabrication of goods coincide with more identifiable streets in the neighborhood. 

Eugene’s place brand of “Arts and Culture” does not necessarily align with the bottom-up phenomena of 

these trends for tech startups  (the presence of Silicon Shire is an association of tech companies more than 

a city sponsored place brand and does not have a unified, physical presence). The 44 West Broadway 

redevelopment of a downtown loft building was provided tax abatement for downtown development but 

no definition of business type was required. The result just five years later is a new city branding 

campaign called Downtown Eugene, written as “DWN TWN EUG” (City of Eugene). The even 

distribution of goods and services in Barcelona however, shows the implementation of the 22@ 

innovations district planning initiated successfully fifteen years ago in 2000 to promote a city branding 

revolving around entrepreneurship and precisely diversify economic activity away from the trend of new 

services seen in the visualization along the Rambla de Poblenou street in the middle of the image.  

 

Dense business fabric, particularly flex spaces and neighborhoods of many small startups, can provide 

identity as well for the larger city, for example, TechTown in Portland and 22@ in Barcelona. 

Barcelona’s new urban unit of the Superilla has been closely coordinated with new marketing campaigns 

to show the small-scale livability and walkability of the city despite air pollution index ratings higher than 

Los Angeles and citizen concerns for congestion and tourism related gentrification and private 

appropriation of public space. In Portland the industrial sanctuary overlay to protect against gentrification 

of industrial space also suggests city involvement in these city branding domains to maintain the identity 

of Portland as a place of opportunity for entrepreneurs and crafts persons.  

 

FUTURE RESEARCH DIRECTIONS 

The methodology to measure business fabric aims to support a lasting brand value for districts and cities 

in the US and Spain. The research developed a geospatial analysis and visualization tool to measure the 

granular relationship between urban design and city branding. As geospatial methods including GIS 

continue to grow, the question of what tools and what scale of understanding of urban design are relevant 

and possible with new methods of formulation and data collection on-site becomes more pressing. In 

particular this tool, as demonstrated in Barcelona, is capable of differentiating between tourist heavy 
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services locations and entrepreneurial makers of goods within the resolution of one block. In the study 

area of Barcelona, three parallel streets are understood as focusing on goods, services and a mix along the 

oldest street and oldest buildings. 

     

Future work will measure a comparable block widely accepted as having a successful business fabric. 

This may be located in DUMBO Brooklyn or along Lincoln Avenue in San Jose, California. The use of a 

comparative model Superilla, street or plaza, has proved successful in the related Social Interaction and 

Cohesion Tool. A model space would highlight which business fabric indicators have greater impact on 

place identity than others and will provide baselines for understanding information as absolute versus 

relative within the study area and to other areas in the respective city. Future work, respecting the 

complex differences of different city structures, may seek to understand differences in model business 

fabrics in various cities.  

 

Additional future work may seek to understand the difference of city sponsored city branding versus 

developer driven models of city branding for business fabric. Is planning truly driving business fabric or 

is it the result of existing and or changing forces such as affordability via decaying built fabric, fixed 

natural amenities and knowledge bases such as university programs and trends that are well outside the 

control of city branding managers? Developers of the Ford Building in Portland and BEAM developers of 

the 44 Broadway Commerce Center building in Eugene, Oregon may provide for effective private sector 

collaborators for this work. Existing relationships with public planners of the 22@ district and Superilla 

planners in Barcelona may find common benefits of such future work particularly as they look to define 

street-level guidelines for future Superilla design. 

 

 

CONCLUSION 

The outcome of this research is a more qualitative understanding of how city branding elicits the 

underlying identity of a small-scaled area of a neighborhood, street or block. The use of systematic unit 

visualization offers a connection between the computational workflow and human thought of city 

branding planners.  If effective city branding requires acknowledgment of real, local conditions, then the 

methodology described here to establish, measure, and visualize fundamental indicators of successfully 

city branded areas supports the growing competition for cities to find ways to support lasting brands. This 

specifically includes the benefits of understanding how to find synergistic and even free subsidization for 

the location of entrepreneurs. Other methods using existing data, or big data, and proprietary tools, may 

not provide the adaptability of tools for each city. The more localized and fine-grained the identity, the 

more distinctive and unique will be the local brand – driven by the assembly of small innovative 

businesses. This tool provides the supplement to top-down analyses that local policy makers and even 

private developers need to compete with cities around the world to find ways to attract talent and engines 

of social and economic activity to their urban spaces and generate clear and distinct city and even 

neighborhood brands. 
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