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Executive Summary

The goal of our mject was to recommend ways to improve the Boston
Community Change (BCC) programdébs internal da
program itself through integration with other card based programs. We accomplished
this goal by completing our two objeatis. The first objective was to perform a data
analysis for the program. We mined the existing data which enabled us to determine the
gaps that existed and make a recommendation on what additional data the Boston
Community Change program should colleée also found new ways to represent the
data, using pivot tables and various mapping techniques.

The second objective was to explore options of integration with othetbeaet
programs in the city. We examined the Charlie Card system that the MBliz&sjtthe
student ID cards that colleges and universities employ, and the potential card system that
youth programs in Boston may be implementing in the near future. This research enabled
us to make recommendations on which system would be most valoabtegrate the
Change Card with.

The data that we analyzed was split into three categories. One category contained
data about the cardholders, one for the beneficiaries, and one for the merchants. After
examining the data, we extracted the mostdrtgnt aspects it contained, and organized
them in a tree diagram; a data mapping technique that we found best organized the
information. After organizing the data this way, we interviewed urban planning scholars,
local districts managers, and participgtibusiness owners. This enabled us to determine

what gaps existed in the data and how they could be filled.



We found that demographic and psychographic profiles were missing for the
cardholder. Other pieces of missing information included the frexyueemd location of
the transactions the cardholders were making, as well as the name of the nonprofit they
had designated as their beneficiary. Without this information, there is no way of
understanding the behavior of the cardholders. If this informatiere collected, the
BCC could use it for marketing purposes, as well.

Missing information for the beneficiaries was the frequency and location of the
transactions where the donations were coming from. If this information were collected,
the BCC coulckasily link the transaction among the cardholder, its beneficiary, and the
merchant.

The merchant data was missing the type of store, as well as the location and
frequency of the transactions being made in the store. Most importantly, however, there
was not enough sales data being collected for the merchant. In order to prove the
programdés success, we found that there has t
an outside source. An assessment could be made by comparing the sales data of the
merchants to the personal income data of Suffolk County from the Bureau of Economic
Analysis. Theoretically, sales should grow as fast as income. When compared, if the
growth in sales for participating BCC businesses is greater than the growth in income for
Sufolk County, then it is clear that the program is successful. This comparison could not
be made at this time, however, because there is not even data from the merchants, nor is
there recent enough data from the Bureau of Economic Analysis.

After making this analysis, we organized the data using pivot tables and charts.

Pivot tables and charts allowed us to compare activity of the cardholders, merchants and



beneficiaries to specific parts of the city. In using this technique, we found that Jamaica
Plan had the most transactions made by cardholders, followed by Roslindale and then
Boston. However, when compared to sales volume, Roslindale had the greatest total
money generated in its area, followed by Jamaica Plain, and then Boston. Additionally,
places like West Roxbury and Dorchester which had very few transactions, were
generating a significant sales volume.

We found these same trends again when we formulated a map using a geocode
website. An interactive version of this map can be found at tleviag link:

http://www.batchgeocode.com/map/?i=a7e26cf66494a8ad9b7b523da37 &uhked

using the interactive version online, all of the dots representing cardholdechamts,

and beneficiaries can be clicked on. When clicking on it, a window pops up showing the
address, a zoomad image of the street map, and the number of transactions made, or
donation total for beneficiaries. By double clicking on the dots, dinesto the location

can be obtained, as well as a satellite image street view of what is around the site. The
map clearly visualizes that Jamaica Plain has the greatest quantity of cardholders and
merchants located in its vicinity.

The second mappingthnique we used was heat maps. Heat maps use different
colors to distinguish between different sets of data. We were able to observe from these
maps that many districts have a significant amount of businesses signed up for the
program, but they have wefew transactions made there.

After extensive research, we found that integration with any of the three options
mentioned above would be extremely beneficial for the Boston Community Change

program. If the two cards integrate, it will automatically iras® the number of BCC


http://www.batchgeocode.com/map/?i=a7e26cf66494a8ad9b7b523da37ec2b8

cardholders immediately. This increase will create awareness of the program, ultimately
attracting more businesses and cardholders and thus, generating more money for the
neighborhoods. There would be no technical barriers to mtiegrthe Change Card with
any of the three named options.

We also did extensive research to find the benefits and drawbacks that would
exist from integration. Some of the benefits that would attract the MBTA are: good
public relations, increased rewes) and the opportunity to generate donations for a
nonprofit of their choice. If the Change Card were to be integrated with student ID cards,
one major benefit for the school would be that even though they would pay for the cards
initially, over time thg would be completely paid for. One drawback, however, would
be privacy issues of the student. A student may not want a Change Card, nor have their
information given to Boston Community Change. The same privacy issues that arise
with the student ID cagiwould also play a factor in integration with the youth cards.
Additionally, the youth programs in the city may not even use a card in the future. If they
did however, Boston Community Change would be able to play a part in it from the very
beginning ance it is such a new idea.

From this research we were able to make a clear set of recommendations to the
Boston Community Change program. All of this information should be only voluntarily
given by the cardholder, merchant, and beneficiary. The infoomatdicated below
should be solicited in a range.

At point of sign up the following should be collected:
1 Cardholder Data: Age (Range), Gender, Ethnicity, Income (Range), Educational

Attainment (Range), Occupation, Name of Beneficiary, Hobbies, Itgseres
1 Merchant Data: Type of Store, Base Revenue (Range).



At point of sale the following should be collected:

I Cardholder Data: Date and Location of Transaction.
1 Beneficiary Data: Date and Location of Transaction.
1 Merchant Data: Date of Transaction.

An anorymous survey should collect the following information:
1 Merchant Data: Type of store using the North American Industry Classification

System (NAICS), Yearly Sales (Range), and if the store is marketing using the

BCC program.

0 NAICSuses a six digit code assify and measure economic activity for
businesses. This will provide a standard and consistent way to classify
businesses taking part in the program.

Additionally, we recommend that the BCC continue to collect personal income
data yearly for Suffé& County from the Bureau of Economic Analysis so that they may
compare this with the sales data they collect on the survey. This will provide a gauge of
success for the program. We also recommend the use of pivot tables to best represent the
data.

We recommend that the BCC contact the MBTA immediately for-aramded
card. Below are the steps that the BCC should complete to begin integration of the cards.

1. Draft a proposal to present to Scott Henderson, a MBTA Project Engineer, which
outlines how itegration of the two cards will benefit the MBTA, neighborhoods,

and consumers.

2. Scott Henderson will then draft his recommendations based on the proposal which
he will then pass on for further approval.

3. If approved by the MBTA, the BCC can orderlmarded cards directly from
Giesecke and Devrient and begin to distribute them immediately.
We recommend that the BCC perform a more detailed study on the integration

with student I D cards and the youth progr ams
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ABSTRACT

The goal of our project was to recommend ways to improve thstoB
Community Chang@BCC)pr ogr amés i nt er nwaadystadeaparmthas e, as v
program itself througimtegration with other card based programs. After completing a
data analysis, we found the gaps in the existing database and wb vispiesated the
data in pivot tables and mapg/e recommended that the BCC collect data at point of
sign up, point of sale, and in a sunayministered to the merchants. The BCC may use
this information to perform more efficient marketing techniques and teepite
pr ogr amoé $We didathoewyls research of smaatds and recommended that the

BCC integrate cards with the MBTA, and possibly local colleges and youth programs.



CHAPTER 1: INTRODUCTION

Modern society is filled with chains and big hussseshatdominate most
markets. At the same timegdcal businesses and organizations are struggling to maintain
their existence. Especially within cities, it is important to keep small businesses
operatingfor a number of reasons. A strong set of bimasinesses in a community
creates jobs, supports community growth and well being, and gives the people a sense of
pride. Even though many independent businessebeirgy driven out of operation, some
have been proven to be boosted economidatlghans. For example, Degroodt (2000)
says in the Business Review of Albany that local coffee shops welcomed the arrival of
the feared Starbucks chain. They saw it as an opportunity for people to become more
appreciative and aware of the gourmet coffee markéis attitude suggests the ability to
maintain a strong independent community market.

It is evident that chain stores are being established in communities across the
nation at a rapid rate. According to Milchen (200®wever,it is a growing debate
whether or nothese nevehains help or hurt independent busisss the arealt is not
always a clar answerdue to many exception®s stated by Mitchell (2003), chaimst
only take away from local businesses withithew prices; they sometimegis/e to
benefit small businességcausehey attract more shoppeasd promote competition that
can lelp surrounding businesseB some cases, independent owners may not wish to
drive chains out all together, as was the case with the Aleraypleexplained above.

For examplea large chaimrmaygive consumers confident feelings about shopping in a

given area.



According to Lewis (2004), stores that have been in existence for decades are
falling victim to a recent surge in chain stores. One exathgd.ewis (2004) highlights
is a case in which a popular hardware store suddenly lost nearly a thsthwdiness and
was forced to shut its doorswhenaWhh rt and Lowebds opened near't
(2005) gives another example in Barnstable, MA, in whichain store opened and
immediatelyhad negative effects on the local community. The presence of the chain
store eliminated more jobs than it actually created, and more tax dollars were spent in
safety and liability costs. Milchen (2005) also explainsaurbing study done by
AMIBA and lowa State University, done in 1995. The study found that the majority of
Wal-Mart 6s sal es d ditedthpaway franHacal husnésses.o n e y
Mitchell (2003) explains that the presence of local businesses lefeainon a
large areaHe explains that in an ar@aMaine independent businesses spent 40 percent
more of their revenue within their locatea compared to a chain stofiehe reason their
revenue remainiocal is theresult of the small businesseggoasing inventory from
other local businesses, employing local citizexmg] patronizing lochutilities companies
The result of more revenue remaining in the local commusibgneficialto other
independent businessiesthe areaThis benefit is fagreaterthan a chain store could
provide Milchen (2005) shows that every one hundred dollars spent in Austin, Texas at
a chain store returned thirteen dollars to the community. When the money was spent at a
local business, nearly half of the money remad in the local area. The larger issue is
how to promote local business, allow chains to coexist, and build community strength on

top of it.
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According to the Interra Project website (2008), etibased organizations fill
differentneighborhoodseachof whichare associated with various groupgde Interra
Projectis a nationwidenitiative that was created to protedocal businesses and
encourage local shopping in order toimprove e 6 s ¢ oTmisnnitiativeisyalso
aimed at preserving local ars that are being lost to businesses that are not owned
locally. Exploringways to urge shoppers to strengthen their commuaityserve to
benefit local businesse$-or example, The San Francisco Chronicle (2005) states that
San Francisco shows indapdent businesses-ceculating much more money back into
the community than chains can. Thisis due to a shift in advertising that aims to promote
business by appealing to shoppers in a more sentimental way. Advertising aimed at an
i ndi vi du aty pride iscbeimg mmplenented to get people to wish to strengthen
their community throughnemoting independent business.

In Boston, efforts are now being made to strengthen communities through
independent businesses. One such effort is through theal Rject. The program is
creatingawareness of the issues plaguing local businesses and comnionénesurage
local shopping The result is improvindpcal businesses and strengtimgcommunity
nonprofits. The Interra project made Boston itopiity. Shortly afterinterra
launcheda Seattlebased prograpas well Programs irDhioand England will be
implemented in the near future. Projected goals estimate trillions of dollars being shifted
towards community growth, independent businesd,tae restoration of local economies

worldwide (www.interraproject.org2008).

In Boston, the Interra Project is operated by The Department of Neighborhood

Development. This program is called Boston Commu@ignge (BCC). BCGs a


http://www.interraproject.org/

program that has experiencgbwing popularity and success fmpproximatelyoneyear

(www.bostoncommunitychange.qrg008). Their program uses a card called the Change

Card.Over 170 businesses have subscribed across 19 neighborhoods in Boston. Each
neighborhood is organized geographically but operates under the same Boston
Community Change initiative. The Boston Community Change program is just the
beginning of the goals die Interra Project.

Thecard encourages shoppers to patronize local businesses through a series of
rebatepromotions A portion of every dollar that is spent at a participating business is
given back to the individual in two ways. Partaofindividua | gurehase comes back to
thepersonn the form of a rebate that accrumser time. Part of this rebate is
automaticallygiven toeither a school a@ community nofprofit organization otheir
choice. The figure below illustrates the way in which ttebate is split up among the
cardholder, the beneficiarthe BCCprogram and the Boston Main Streets DistriGee
Figure 1: Money Flow. These rebates encourage people to strengthen the coti@suni
in which they live byshoppingocally.

Figure 1. Money Flow
How the money flows...
Example rebate plan: 5% off purchases over 830
Consumer purchases a 835 item

5% 1s collected from the Merchant §1.75
A 26 cents transaction fee 1s deducted 526 8149
60% 1s credited to the consumer $.804 8.596
10% 1is credited to the BMS district $.140 §.447
10% 1s credited to a non-profit 5.140 §.298
20% 1s used to support the program $.208 £.00.0
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In order to set the stage for the change card to achieve success, an important issue
had to first be addresse@heissue was getting the Change Card to be useable on
multiple software platforms and independent hasystems without being a form of
credit card. This was an issue that had been hampering programs of this nature up until
this point. An existing program in Santa Fe shows the flaws in such programs. Cards of
all types run on various software and haade systems. In the past, the only way to
create a card that wasmpatible with independent systems of all types was to establish a
form of credit card. To make a card that was not a credit card and did not operate on a
major credit card systemould mean independent businesses that subscribed to the
program would need to spend thousands of dollars upgrading their software and hardware
to work with the program. Santa Fe was forced to create a-tvaskd card. Those
issues may have limited the suss®f the program and needed to be addressed.

According to the Interra Project Website (2008), Boston Community Change
found a way to eliminate the issue of Change Card usability. BCC lxddigsed a
contract with Master@rd which allows the Change €&to run on their universal system
without being a credit card. Withotlte contract, it igpossible thaBoston Community
Change would expience similar problems as Saifta. It would also mean that Boston
Community Change would need to format a urseé software system that was unique to
their program in order to operate such a card.

The first year yielded much growth and awareness for the Boston Community
Change program. The technological barriers have been solved, and the awareness of the
progran within the cormunity has grown. The goaf our project was to recommend

ways to i mprove that Boston Community Change



ways to expanthe program itself through the integration with other card based
programs We will fulfill this goal by completingthetwo objectivedescribed below

Our firstobjectivewill be performing data analysis for Boston Community
Change. Thehave an extensive existing dagese that will be fully accessible. We will
be mining the existig data provided in the Bion Community Change databas&sese
sets of data will includnformation on the cardholder, merchant, and the beneficiaries.
Mining this data wl allow us to create hierarchy of data, based on the usefulness of
existing @ta, eabling us to recommend what data the B@&@d to collect in order to
fill in the gaps with relevant informationAfter analyzing the data we will be finding
ways to visually represent that data to show the impact the program has made across the
city.

The second objective will be to explore options of integration with other card
based programs in the cityhis can be explored once there is sufficient relevant data in
order to evaluate the prograBoston Community Change and the Interra projesth
plans to integrate the Change Cards into other popular programs within the city. Such
integrations would serve to enhance the success of the Boston Community Change
program as well as making a convenient way to allow multiple programs to promote each
other. We will be exploring potential integrations with the MBTA, youth progrants, an
local colleges An example of thisvould be making the Change Card and the Charlie
Card (MBTA)available on one single card. Each time an individual uses public
transpotation it will be counted as a transaction identical to that of a purchase in a
member store or business. In order to make suphansions reality, we will need to

analyze strengths, weaknesses, and threats to these options. We will be conducting
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interviews with members from the MBTAnd other such oegizations in order to show
why this integration would be beneficial to all.

Ultimately, through the completion of thesbjectiveswe can fulfill our goal of
providing a set of recommendatiatigt theDepartment of Neighborhood Development

can use to improve the Boston Community Change program.

CHAPTER 2: BACKGROUND

In this chapter, we will review the effects that certain chain stores have had on
surrounding independent businesses in various aamtias. We will discuss the
advantages that chain stores have brought to a small business and its comwienity.
will also examine the disadvantages associated with chain stores and the detrimental
effect these stores have had on smaller, independeessto addition, we will identify
the need forevitalization of local shoppingnd where action is being taken to achiitve
The next section of this chapter will examine the technology behind Smart Cards. It will
give a detailed description of thgssem needed to run Smart Card technology, as well as
identify where it is being used in Boston tod@heseopicsaddressed will assist the
reader in identifying the importance of our objectives and how we will use this to
complete our main goal oécanmending ways aimproving the Boston Community

Change program.

Helping Local Businesses

Large chain stores can help a community and its businesses. The Wall Street

Journal descri bes a St aoppenng &f Starlducks stoees g
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boosedthe businessfdocal coffee shops surrounding(iti De s pi t e Gr owt h, o0 20
explanation for this boost in business is that Starbucks has marketed the idea of coffee
drinking to more people, thus makirtgnore popular. The Wall Street Joureaplains
that people are now attracted to all different kinds of coffee and cappuduindkey
buy them for cheaper prices at their | ocal c
(2007)provides datdrom the Specialty Coffe Association of Ameta that claim$rom
2000 to 2005Starbucks has tripled in size and the number of local coffee shops has
increased from 9,800 to 14,000. In addition, the association also claims that across the
nation, 57 percent of all coffee shops are Btiibm and poptype places. Another
example Clark (2007) includes in his article is that in 2002 Starbucks opened six new
stores in Omaha, yet business for every single edf®p in the city went ugs much as
25 percent.
According to Roberts (2007), WM a r t 0 mice$ avevenough to put local
stores out of business. However, Hammer (2006) disagrees, explaining tHstavwal
has spent $1.5 million to support failing urban communities they have opened stores in
during the past two years. The program is knowmaslbbs and Opportunity Zones
(Schroeder, 2007). Hammer (2006) explains that-Wait has helped communities by
spending the $1.5 million on financial grants, ads, and training seminars for small local
businesses located around the newly openedMéat dores. The chamber of commerce
in each community received a $50,000 dona#isrwell In addition, each quarter, five
| ocal businesses are put i n the niShesel | Busin
five businesses receiagvertisements in lotaewspaperandonWaMar t 6 s i n st or e

radofi WaMart Announces, 0 2006)
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The new WalMart stores were opened in distressed urban neighborhoods. The
people living in these neighborhoods not only benefited from low prices on food and
other living esseiuls, but a new job market was also created. Accordihg@was
(2007), there was fieramompetition for the new jobs; when a \AMart opened in
Cleveland as part of the program, 6,000 people applied for about 300 jobs. Similarly, in
Chi cagos 30@ppmople 8pledfor jobs at the new WHrt that is also part

of theJobs and Opportunities Progrgnfi Wdd r t Hopes, 0 2006)

Negative Effects on Local Businesses

There are manglaims thatargue chain stores are harmful to small businesses.

The Wall Street Journal published an article in January 2008 about how the number of
independent bookstores has decreased over the years due to the competition from chain
stores and online shopping. Popper (2008) backs up this claim by giving an example of
this from the American Booksellers Association: in 1993, the association reported having
4,000 members, and in 2008 that number has dropped to 1y/8@@dition, Popper

(2008) claims that less than half of all books are sold in actual bookstores beceese sto
like Costco are now selling books for a cheaper price.

In recent yearssmall businesses have had to ban together to fight off the
competition of large chain stores. According to Hagerty (1999), hardware stores have
joined cooperative like Ace Hardwee and TruServin order to buy their products for a
cheapejprice; hat way they can compete wittte low prices othain stores. Jackson
and Smart (1997) explaithatthe top two coopetares have been forced to merige
form bigger nonprofit cooperatvbuying groupsThe cooperatives mergedreduce

buying costs as much as possitdeepng small independent hardware stores alive.



Another example of this took place in Durango, CO. There, coffee shops have
found that working together they can congeiith places like Starbucks. According to
Gangemi (2006), three different coffee shops in the neighborhoddhissame
promotionat the same timeln addition, they continuallgive out coupons that work in
each of the three stores.
A new campaign haseen launched by the United Food and Commercial Workers
International Union called Wake Up Whilart. According to an article referred to
earlier, WalMart provides hundreds of jobs for people in a commuthigngs, 2007.
However, what this article lefiut is what these employees are really being paid. A sales
associate working for WaWart in 2001 earned $13,861, while the poverty line for that
year was $14,630. In 2005, Wisllart claimed its average associate earned $17,114, and
inthat sameyearawto per son family needed $27,948 for
2008).
Colin and Bernstein (2004) describe how the presence of aMAfdlcan also
cause pay cuts at other stores in the area because of the effect it has on the unions. Wal
Mart providesso many jobs, but with low salaries, so stores within the same union are
forced to lower their salaries as well. Colin and Bernstein (2004) also point out the fact
that WalMart fails to provide health care for all of its employees and in 2004, 53 percen
ofWaFkMart empl oyees were not covered by the co
Il n addition, big chains |Ii ke McDonal dés,
benefit health plans, in which employees receive $1,000 a year for health insurance

(Terhune, 2003) Most of the time, this plan is offered to low income employees. The
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problem, however, is that the plan is limited; it is not possible that the plan can cover any

sort of serious illness (Terhune, 2003).

Revitalization of Local Shopping

Whether or ot chain stores have helped or hurt a community, the revitalization of
local shopping is necessary and widespreadtudydone in 2002 by WPI students
London neighborhood shoppirgncluded that local shops needed to be revitaliZdue
reportclaimsthat neighborhood shopping needed to be revived in orddtrext people
back to neighborhood shopping, thus supportilgcommunity. In Santa Fe, a loyalty
program called Locals Care was initiated in order to attract customers to locally owned
businessesnstead of large chain storésii | nnovat i ve .IRaddigon éhen, 0 2006)
concept of New Urbanism is being promoted by urban planners all over the country to
enhance neighborhood settings by making retail stores and services more accessible to
peglewho arrive on foot instead of those who arrive by(cdf Cr eat i ng Li vabl e,
So whether chain stores have helped or hurt a particular community, it does not change

the fact that local shopping is necessary for the well being of the neighborhood.

Smart Card Technology

Holcombeand Hunt (2004) explain that a smaata system is made up of the
following components: the card, the equipment and softwarcktlee management
system. The smartddd is a credit cardized device that contains an int&gd circuit
chip (ICC). The chip acts as a mini computer, which can carry out many different
functions when it is programmed to do so (AM

function the ICC provides is security. The ICC can allow its owner to accgsegh
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places, like buildings and parking lots, as well as places on the Internet (Holcombe &

Hunt, 2004). An integrated circuit chip in a card can also be programmed to act as a

credit, debit, or storegtalue card. In addition, because it provides schmaecurity, the

card can be used to access finanl€Cal account

providese xt ensi ve memory. One example is that i

information. That way all of their information can either be accessedemangency or

at regular check ups instead of through hard copy documents (Holcombe & Hunt, 2004).
Holcombe and Hunt (2004) go into great detail on the major types of catds tha

are used. The first type afsrt card that is available is a contact sntarid. In order to

exchange data, this card must be inserted into a reading devicdifectaphysical

connection. A ontactless smartard, however, needs only to be placed in the proximity

of a reading device. The data exchange that takes plaoreditrough radio frequency.

A hybrid smart ard contains two chips, one for a contact connection, and one for

contactless connéon. A dualinterface chip smartacd contains one chip, but can

function through either contact or without contact (HolcensbHunt, 2004).
As mentioned earlier, the card is conveniently sized; however, many applications

can still be added to it. For instance, the card itself will contain its integrated circuit chip

on the inside, but it can also host a picture ID, a abletss radio frequency transmitter, a

bar code, and a magnetic stripe (AMicrosoft

that any card containing an integrated circuit chip as well as any of the otherdgodso

mentioned is known as a multiple techogy ard. Figure Dbelow shows an example of

the many applications that can be housed on

Holcombe and Hunt (2004) explain another example: a student campus ID card can be
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used to purchase books, and at the same &llow access to buildings. Implementing a

card such as this is beneficial because it can support new technology, but at the same time
it keeps all existing technology as well (Holcombe & Hunt, 2004). Therefore, a system
does not need to be completelynverted; the technologies can work in parallel. There

are some disadvantages that come with this, however. Many constraints must be taken
into consideration, such as card thickness, card cost, and card failure rate (Holcombe &

Hunt, 2004).

Figure 2: Multiple Application Cards
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The next component of a smadrd system is the equipment and software. This
includes all of the coputers and software that is needed to capture any information
stored on the card, and any data that is being exchanged (Holcombe & Hunt, 2004). The
most important piece of equipment is the read/write devices. These devices provide the
physical connectiobetween the card and the host system. Holcombe and Hunt (2004)
explain that read/write devices not only mediate between the card and host, but they also

provide power by inducing a current through
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activate brandhew cards. Reading devices are also available to supdaraad systems,
aswellasnewsmaracr d systems (AMi crosoft Wi ndows, 0 2
(2004) claim that this greatly aids the transition from one card based technology to
another.

The last major component of the system is the management system, otherwise
known as the host system. It is connected to all other system components (Holcombe &
Hunt, 2004). As shown ithe diagram below, see FigurgtBe host system initially puts
dataon o an individual 6s card (ASystem Planning
then be used for purchasing things. When a transaction is made, data is exchanged from
the card to the reading device. The reading device then sends the informationkp a ba
extracting money from the individual 6s accou
the host system. Therefore, when one purchase is made, it is followed by a continuous
fl ow of i nformation, unt i |l it fammildg, dget s b

2008).

Figure 3: Smart Card System
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Smartar ds are already being used in Boston
new [@ass to ride the MBTA transit system. The card is an example of a-stites
contactless card (ACharlie Cards, 0 2008).
Card has a security flaw. Researshieave found that it is very easy to crack the
encryption code that protects the data on the chip. Bray (2008) also explains that a card
with a higher level of security could be used, but it is much more expensive. In addition,

there aremany issues of security in all smart card systems (Bray, 2008).



CHAPTER 3: METHODOLOGY

As stated in Chapter 1, timeain goal of our projeatasto recommend ways to
improve the Boston Community Changegram. We did this by completitgo
objectives. The first objective wdse analyze existing data amthke a recomnmalation
on how to fill inthe gaps that existl Existing data was divided into three categories:
data pertaining to the businesses, the cardholders, and the non rbétsecond
objective wa to develop a plan to integrate the Change Card with ettatliBoston
programs. Through the compten of these objectives we were able to present n@aps
the Department of Neighborhood Developmgmbwing trends in the data and, thus, a
recommendation to collect sufficient data for a full evaluation of thgraro.

Completing our objectives also enabled us to make recommendatiergand the
Change Card.

To addras the first objective, wanalyzel existing archival dataThe three
categories of data mentioned above included information on sales volumantber of
transactions in each store, the number of transactions made by each customer, and the
total donations received by the non profits. @airedthedata from the Department of
Neighbahood Development. We also hadcess t@xisting public datalsesfound on
the website Bureau of Economic Analysldsing this dad, we createl a map of
hierarchy of data that helpateterminewhat information still needeb be obtaned.

From this analysis, wdetermine what data needs to be collected in the feituwve
recommended ways to collect this data, and why it is important to the program. This was
necessary because the Boston Community Change program needs to prove it is successful

in order to expand.



To compete the first objective we then identifittte gaps of theatabase through
interviews thabur liaisonBrian Goodman suggested. The first interview we had was
with Karl Seidman, the head of the Department of Urban Studies and PlanMip. at
We also conducted twghone interviews with Janine Mielsons, the Outreach Manager
for the Interra Project. Theseterviews gave us insight on what data was collected in
Seattle andllowed us to draw comparisons between the two programs. We also
conducted interviews with two district managers to gaiir thyg@nion on what data was
beneficial for us to find and how to collect it. We also interviewed them on ways to
improve the program, and their overall view on how it is impacting their neighborhood.
While we were in those neighborhoods, we spoke thithebusinesses owners who have
had a large number of transactions in their stores. We interviewed them on ways they
have marketed the program and how they would be willing to facilitate the collection of
new data, such as sales and filling out surveys.

To further complete the data analysis, we organized the data given to us, and
found ways to visualize it. The first way we did this was with pivot tables. Pivot tables
are a way to compare different data points s
transactions. These comparisons were then graphed to show a better visual
representation. Next we entered data onto the Geocoding website. This allowed us to
pictorially show where businesses, cardholders, and nonprofits are located around the
city. Wealso contacted the mapping department within the Department of Neighborhood
Development in order to turn our data into heat maps. Heat maps visually represent areas
of high activity for the program. All of these tools helped us to determine what data wa

still missing and why it is necessary to collect it.



To addressur second objective, we also usaterviews as well as extensive
research We conducted aanstru¢ured interviewwith a project engineer frothe
MBTA and a Community Outreach Directat Wentworth Institute of Technology. We
obtained contact information for each of these interviews from our liaison Brian
Goodman. We also teamed together with another WPI grouking with the City of
Boston on developing youttads. These intergivsallowedus to find out whether or
not aganizations kne about the Change Card. Thisvgaus the opportunity to inform
the organizations of the advantagesl disadvantagessociated with integratiasf the
Change Card with the card other organizasiase. Werovided them with the
informationwe obtained in our first objective to show the growing success of the
program.

In order to complete the interviews, we had to research the benefits and barriers
that would come with integration. We resgeed the challenges behind integration, the
specific technology behind the smaard systems, andtleet r uct ur e of the MBT
smart @ard system.

Through our data analysis and exploration of future integratiohe Change
Cardwith various organizatms 6 ¢ a r dable to previdewleerDepartment of
Neighborhood Development witecommendations on how soistain and improve the

Boston Community Cdinge program.
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CHAPTER 4: FINDINGS AND ANALYSIS

Data Analysis

As stated earlier, the goal of our prcjevas to recommend ways to improve the
Boston Community Change pr ogvwystoéxpanthent er nal d
program itself through the integration with other cheged programs. We completed
this goal by initially accomplishing our firsbgective: to complete a data analysis for the
progr am. We were given access to al/l of the
excel files: one contained all collected data for the merchant, another for the cardholder,
and one for the beneficiarieQur first task included organizing the data through data
mapping, pivot tables, Geocode mapping, and heat maps. Data mapping is a way to
organize a hierarchy of data. Pivot tables are an Excel application that allows
comparison of data points. Geocadapping is a free online resource that allows anyone
to make their own interactive map. Heat maps visually represent intensity of activity
using different colors and shading. After analyzing the data in this way, we were able to
determine the gaps indhdatabase that should be filled in the future. We completed our
first objective byrecommending a way to prove the succegb®fprogram.
The first file we examined cdietained all
contained demographic data on whdre person lived and how to contact them. The file
also contained behavioral data, suchhesnumber ofransactions they have made,
number of login®n their account, and the ID number of their chdsemeficiary. We
extracted the data points were thbhtigrere most important and organized them thihoug

data mapping. See Figure@ardholder Data Map.



Figure 4:

Cardholder Data Map
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After analyzing our map, we determined what major gaps existedrder to

draw better conclusions on why the program is successful, there is much more data that

the BCC &ould be collecting.One important aspect that is missing from the data is

demographic profiles for the cardholders. Another gap is psychogratiilep for each

of the cardholdes. A psychographic profile woultbntain information on the

card

hol

der s o

i festyl e

and

what

t hei

the transactions are also major pieces of missing information.infarsnation will

allow for a better understanding of the behavior of the consumers, resulting in more

r

effective marketing technique#dditionally, the name of the beneficiary is missing.

Only the ID numbers of the beneficiaries is contained in the catdd e r s 0

makes it difficult to link a cardholder with the nonprofit of its choice.

Next, we examined the data for the merchants. Again, we orgahieeldta in a

map. The file contained mostly demographic information, such as contacmation,

dat a,

hobbi

wh i

location, and a description of the business. The behavioral data included join date and

unique customers. Unique customers portrdy@d many different people used their
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cards, showing that some have used their card repetitively in a spemiéic Bhe

behavioral information that will be analyzed later was the number of transactions made in

the store and the sales volume that has been generated from the transactions made with a

Change CardSee Figure 5SMerchant Data Map.

Figure 5: Merchant Data Map
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With the help of our interview on March 312008 with Karl Seidman, who is the

head of the Department of Urban Studies and Planning at MIT, we determined that in

order b demonstratethapo gr a mé s

success,

t hcemparisam toe d s

show how much the BCC teelping small businesses. If sales data were available, it

would be possible to compare sales before and aftéithage @rd. Thiscomparison

would determine a perneincrease in saldsom the cardwhich could help prove the

progr amods

Card could be compared to sales generated by transactions without th cawce

us ef ul nAdditienally, sales demeratedufremn theeChanges .
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sales are being geraed by the card, then the program is clearly a sucddssBCC
could use this information to attract new businesses to the program.

The merchantsd sales dat a, I f coll ected,
data. However, an even strongssaesmentvould be comparing sales ddataincome
data, which is available by county from the Bureau of Economic Analysis. Theoretically,
retail sales grow as fast as income. Therefore, if there is a growth in income, there will
be a growth in ratil sales.If the comparison wermade, and sales foubinesses in the
BCC program wergrowing faster than the income growth for Suffolk County, then it
could be shown easiljrat the program is successful.

Unfortunately, since the BCC program is so new, tHg data that it can be
compared teight nowis personal income data for the state of Massachusetts. This is the
only data that can be found for the year 2007 and it has been recorded quarterly. We
have calculated the percent change of sales vofamr®CC merchanté§om the
preceding quarter and put it on the graph. We collected the Massachusetts personal
income percent change from the preceding quarter from the Bureau of Economi

Analysis webge. See Figure:6Sales Volume versus Personal Income.
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Figure 6: Sales Volume versus Personal Income
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The greatest similarity between the two takes place between the fourth quarter of
2006 and the second quarter of 2007. Both personal income and sales volume have a
large percent chandellowed by a smaller percent change in the second quarter of 2007.
However, the increase in sales volume most likely did not take place because of an
increase in personal income. Sales volume had an obvious increase because that was the
very start oflhe progranmand in the fourth quarter of 2006 it was zefide second
quarter of 2007, compared to the first, had a smaller percent change because the program
was already accumulating a sales vol ume;
volumefor the first quarter had been. Therefore, this comparison does not prove the
success of the program.

Additionally, one of the major gaps in the merchant data is the type of store. It
would be beneficial to determine which type of store, if any, isensaccessful than

others.



Another piece of missing information is the date of the transaction. This could
show whether a customer went in one time and spent a lump sum of money or if the
business is receiving repeat customers. Frequent visits atameandicate a higher
success rate of the card.

One last gap is the location of the transaction. Another way the program shows
success is if people from one district are going out of their way to shop in another district.
This could indicate peopleamting to benefit theirwn districts, as well as others.

We organized the beneficiariesdéd data i n t
c ar d h oThd fdercentained contact information and location of the nonprafie
behavioral information includedin date, total donations, and cardholder designators.
Cardholder designators indicate the number of cardholders that have designated a specific

nonprofit as their beneficiarySee Figure: Beneficiary Data Map.
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Figure 7: Beneficiary Data Map

Name of Beneficiary

Demographic Behavioral
Information Information
| | L ] | ]
Billing Address ACCO“’.“ Mailing Contagt Join Date Donation Total Car_dholder
Information Address Information Designators
Website | | | Beneficiary ID Name Title
Account Phone| | | Account Fax Phone Email
| | Account Site

Gaps exi st in the .bGeaemjbrigapisdhe date sfédhe dat a,
transaction. For example, if a school promoted the card at an event, and right after the
event the samschool receied a large numbef donations, then it would prove to other
beneficiaries how important and useful it is to podenthe card on their own. Another
missing piece of information ikelocation andhe name of the transaction. Knowing
this information cold allow BCC to figure out how transactions are being linked among
the cardholder, their beneficiary, and the merchant. For example, parents méyeave
c hi | dr e n Gheirbeneficiaryoahd parents shopping trends may indicatetbgt
will shopat places such as grocery stores and toy stores.

The next way we organized the data was in pivot tables and charts. We sorted the
cardholder data by the number of transactions they made. We then took the data of each
person who had made transacticanrsg put the data points in a new excel file. We then

sorted the merchant data by transactions and sales volume. The data of any merchant that

as



had at least one transaction made in their store was taken and put into the new excel file
with cardholders. e beneficiary data was sorted according to donation total, as well as
how many people have designated them as their beneficiary. The datalodneficiary
who was the recipient of a donatiaas added to the new excel filéth the cardholders
and themerchants.This data was then analyzed uspigot tables.

The first pivot table made displayse number of trasactions made by
cardholders anthe number of transactions made in each stoeegiven areaA
transaction is considered one swipe of@mngeCard;it has nothing to do with the
money spentlt organized the data showing wheard users live and what area
businesses that have received transactions are locassdT able 1: Totdumber of
Transactiongor Cardholders and Merchant$he pivot table was then made into a chart

to show the informatiom a cleareway. See Figure:8ar Graph of the Totdlumber

of Transactiond$or Cardholders and Merchants

Table 1: Total Number of Transactions for Cardholders ard Merchants

Total Number of Transactions for Cardholders
and Merchants Group

Grand
Geographical Location cardholder merchant | Total
Allston 13 28 41
Boston 251 716 967
Brighton 25 14 39
Brookline 9 5 14
Cambridge 44 44
Dorchester 109 84 193
East Boston 55 56 111
Egleston Square 20 20
Hyde Park 72 62 134
Jamaica Plain 1295 1187 2482
Mission Hill 13 13
Roslindale 718 693 1411
Roxbury 103 74 177
West Roxbury 103 117 220
Grand Total 2817 3049 5866




Figure 8: Bar Graph of the Total Number of Transactions for Cardholders and Merchants
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It is now clear that the most transactions are being made at stores in Jamaica
Plain, which is expected since Jamaica Plain hagrietest numbaesf transactions
ma d e [lwarchoiderdas wellJamaica Plain cardholders have made 1,295
transactions, which is almost half of the total 2,817 transactions thatesn made by
cardholders citywide. Additionally, the stores located in Jamaica Plain have received
1,187 transactionsThese transactions make up almost 40 percent of all transactions
made in stores city wide.

The next highest number of transactions made by cardholders is in Roslindale,

with a total of 718 transactions. However,
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second behind those of Boston, with a total
cardholders, however, only haadotal of 251whichis much less compared to
Roslindale and Jamaica Plain.
The total number afansactionsnade by cardholders whoéin Boston,
Jamaica Plain, and Roslindale make up 80 percent of the 2,817 total transactions made
city wide. The total number of traactions made ihusinesssin Boston, Jamaica Plain,
and Roslindale make up 85 percent of the total 3,049 transantihes in participating
stores citywide.
West Rxbury also has a significant totad transaction$or its cardholders and
merchantsvhich could be becaest is located near Roslindale which, as shown above,
has high activity of the Change Carafter mesting with Christine Rose, the district
manager of Mission Hill, on April'4 we found out that the district managers of
Roslindale and West Roxbury have been working together to promote the BCC program.
West Roxbury residents have made 103 transactonsthe businesses located
their have received 117 transactions. Other areas residents, $tec$t 8oston, Hyde
Park, and Roxbury, have made 55, 72, and 103 transactions, respectively. The merchants
in each specified area have received 56, 62 andggectively. All other areas in the
entire city of Boston have less than 50 transactions for their cardholders and merchants.
One unique fact portrayed by the pivot table and chart is that residents in the
Cambridge area have madetdadnsactions, yet #re are no participating businesses
located in Cambridge. In fact, Cambridge is an entirely different city from Bo3tiois.
demonstrates hat people outside of Bostonds nei ghbc¢

and are beginning to use it.
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Additionally, buisinesses on Mission Hill have received 13 transactions, yet there
are no people living on Mission Hill that have used their card. These transactions had to
have come from cardholders outside the neighborhood. Similarly, Egleston Square
residents have mad20 transactions, yet none of the businesses in the neighborhood have
received any transactions. Therefore, they have gone outside of their own neighborhood
to use the card.

Thenext pvot table and chart again represahis number of transactions de
in stores in the specified geographical locatioAkhough these figures were displayed
in the preceding table and chart, we have displayed the data here again in order to
compare it to the 3®eeTabld2aTotaldNomberaflTrssany ol u me .
Made in Rurticipating Stores and Figure Bar Graph of Total Number of Transactions
Made in Participating Stores. The table and chart immediately follos#@ngpnstratéhe
sales volume, in dollars, that merchants have genefatectheChange Cat
transactionsn their stores See Table 3: Total Sales Volume (in dollars) Merchants have
made from Transactions anégbre 10 Bar Graph off otal Sales Volume (in dollars)

Merchants have made from Transactions



Table 2: Total Number of Transactions Made in Participating Stores

Merchants' Number of

Transactions Group
Geographical Location merchant
Allston 28
Boston 716
Brighton 14
Brookline 5
Dorchester 84
East Boston 56
Hyde Park 62
Jamaica Plain 1187
Mission Hill 13
Roslindale 693
Roxbury 74
West Roxbury 117
Grand Total 3049

Figure 9: Bar Graph of Total Number of Transactions Made in Participating Stores
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Table 3: Total Sales Volume (in dollars) Merchantshave made from Transactions

Merchants' Sales Volume (in dollars) Group
Geographical Location merchant
Allston 2785.14
Boston 18146.35
Brighton 532.12
Brookline 53.76
Dorchester 4764.41
East Boston 2025.89
Hyde Park 2559.3
Jamaica Plain 25976.31
Mission Hill 385.8
Roslindale 37866.05
Roxbury 3624.07
West Roxbury 6688.85
Grand Total 105408.05

Figure 10: Bar Graph of Total Sales Volume (in dollars) Merchants have made from Transactions
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We used these two tables artads to compare the data for the merchants.
Unfortunately, when combined into one table and one chart, the trends were not as clear.
We found that merchants in Jamaica Plain recelyg87 transactions and merchants in
Roslindale received 693 transaci# a difference of 494 transactions. However,
mer chants in Jamaica Plain made $25,976.31 f
merchants made $37,866.05. Therefore, Jamaica Plain may have had 494 more
transactions than Roslindale, but Roslindalesived $11,889.74 more than Jamaica
Plain.
Additionally, Boston had 23 more transactions than Roslindale. However, the
merchants in Boston only made $18,146.35, which is $19,719.70 dollars less than
Roslindale. So although the two areas had a similamber of transactions, Roslindale
made more than twice as much as BostGardholders in Roslindale are spending more
money at each transaction than both Boston and JamaicaBlaimce Rosl i ndal eds
merchants have made so much money from their tréosacthis area has also
contributed the most money to the BCC program itself and participating nonprofits.
Other areas generating a significant amount of money are Allston, Dorchester,
and West Roxbury. Allston has had only 28 transactions, but n2ad83514 from them.
Dorchester had only 84 transactions, but made $4,764.41. So Dorchester has had exactly
three times more the number of transactions than Allston, but has made only double the
amount of money. Addi ti onal7ltrgnsactdfes gtherRo x bur y
stores and generated $6,688.85 from these transactions.
The next two pivot tables and atgcan be used to compare beneficiary data

among the geographical areas. Unfortunately, they could not be combined onto one table
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and graph because the trends could not be distinguished clearly. The first pivot table and
chart contains the total number of people who have designated their beneficiagy to be
nonprofit located in one of these areas. See Table 4: Total Number of @ardho
Desigrators and Figure 1Bar Graph of the Total Number of Cardholder Designators.

The second pivot table and chart contain the donation total, in dollars, that all of the
nonprofits in a specified area have received from Change Card transa8em3.able 5:

DonationTotal (in dollars) and Figure 1Bar Graph of the Donation Total (in dollars).

Table 4: Total Number of Cardholder Designators

Cardholder Designators Group

Geographical Location nonprofit
Allston 30
Boston 5284
Brighton 13
Cambridge 4
Dorchester 126
East Boston 43
Hyde Park 25
Jamaica Plain 513
Mission Hill 5
Roslindale 252
Roxbury 96
West Roxbury 178
Grand Total 6569
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Donation Total (in dollars) | Group

Geographical Location nonprofit
Aliston 2.78
Boston 209.51
Brighton 1.85
Cambridge 1.36
Dorchester 25.73
East Boston 4.56
Hyde Park 9.33
Jamaica Plain 72.94
Mission Hill 0.29
Roslindale 58.42
Roxbury 31.75
West Roxbury 11.8
Grand Total 430.32
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Clearly, from the data, Boston has the largestam of cardholders that have
designated their nonprofit as one located in Boston. The total number of people that have
a nonprofit located in Boston is 5,284. This could be because the Boston Main Streets
Foundation is located in the Boston area, andmmyou sign up for a Change Card the
foundation is automatically designated as your nonprofit beneficiary. Unless cardholders
login into their account, Boston Main Streets remains the benefickggin, the areas
with the highest amount of cardholdersgmators are Jamaica Plain with 513 and
Roslindale with 252.

Nonprofits located in Boston have received the greatest amount of donations as

well. They have received $209.51 while Jamaica Plain has $72.94 and Roslindale has
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$58.42. Nonprofits locad in every neighborhood have only received $430.32 in total.
The nonprofits located in the Boston area have received almost half of this amount.
Other areas that have received significant donations are Roxbury, West Roxbury, and
Dorchester, each with $375, $11.80 and $25.73, respectively.

These trenddiscussed above for each of the cardholders, merchants, and
beneficiariesan also bebservedn a Geocode map. See Figure Map of
Cardholders, Merchants, and Beneficiaries. The map below cetlkaarop fifty
cardholders with the most transactions, the top fifty businesses with the most
transactions, and the top fifty beneficiaries with the most donation totals. The top fifty
was taken for each because the Geocoding website allows only a lmait&er of data
points to be plotted. An interactive version of this map can be found at the following

link: http://www.batchgeocode.com/map/?i=a7e26cf66494a8ad9b7b528cHiB

When using the interactive version online, all of the dots representing cardholders,
merchants, and beneficiaries can be clicked on. When clicking on it, a window pops up
showing the address, a zoorredmage of the street map, and the numider o
transactions made, or donation total for beneficiaries. If clicked again, it is directed to
yahoo maps, and directions can be obtained for each location. Another feature found
with the yahoo maps is a street view of the location. So, if a cardhotagd Vike to
find a store in the BCC program, they can easily find directions. In addition, using the
street view, a consumer can view what landmarks are around the store, making it easier to
find.

Most importantly, however, this map again shows theesaends as the pivot

tables. Clearly, Jamaica Plain has the most active cardholders living in the area, and in
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turn they are using their cards and making transactions in their neighborhood.
Additionally, there are numerous beneficiaries in the areahndrie receiving donations.
This does not proyéhnowever, that Roslindale is generating the most money from its
merchants.The geocode map is another way to pictorially represent the data, and the
additional features of the interactive map are usefubtanly BCC staff, but

cardholders, merchants, and beneficiaries, as well.

Figure 13 Map of Cardholders, Merchants, and Beneficiaries
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The final way we organized our data was using heat maps that were made for us

by the Departrent of Nei ghbor hood Devel opment s Mapp
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are considered heat maps because they use different colors to distinguish the data. Our
data was divided into three different maps, one containing cardholder and merchant data
and two containg only merchant data. We presengedard copy an8DFfile for each
map that was made our liaison Brian Goodman so that he may reference them in the
future

As mentioned above, the first map contains data for the cardholders and the
merchants.A zoomedin section of the map can be seen bel@&ee Figure 14Heat
Map for Cardholders and MerchantBhe light blue sections highlight the different
neighborhoods.The red stars on the map represent where the cardholders live. The
round dots repient where the participating businesses are located. The different colors
represent the different number of transactions that have been made in those stores. The
red dots represent any merchant that has received anywhere between 245 and 534
transactiongn their store. Only four merchants have received this number of
transactions. The orange dots represent the 17 different merchants that have received
between 35 and 245 transactions. The 23 merchants that have received between 9 and 35
transactions areepresented by the orange/yellow dots. The yellow dots represent the 56
total merchants that have received between 1 and 9 transactions. Finally, the merchants
that have received either one or no transasteare represented by blue dots; there are 86

of them. This color coding was used on the following two maps as well.
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Figure 14: Heat Map for Cardholders and Merchants

On this map the region Centre/South represents Jamaica Plain. Clearly, as
obseved with the pivotables and @ocode map, Jamaica Plain has a large number of

cardholders Also, three of the four red dots are located in and around this region. The



