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BOSTON PUBLIC SCHOOLS

Transportation Overview
Our long term financial plan highlighted these challenges

Fixing transportation
challenges comprised
a third of the “10 Big
Ideas” in our Long
Term Financial Plan

Learn more about the LTFP at

10 BIG IDEAS

#linnovateBPS

Over the last year, an advisory committee of BPS stakeholders generated a list of possible changes to address fiscal challenges, and evaluated the
opportunities, challenges, and financial impact of each. The committee ultimately prioritized the “10 Big Ideas” below on the criteria of size,

feasibility, and impact on families. These are not recommendations, but rather a set of ideas to be considered by the BPS community.

Reduce Long-Distance

BPS Transportation

by adjusting student

assignment policies
POTENTIAL SAVINGS

$4-18M

In 2012, BPS moved from a 3-zne stu-
dent assignment system to 2 home-based
assignment system which over time will
reduce transportation costs, However, cost
reductions from this reform are currendy
limited for two reasons: First, there is 2
delay in the time it will take to realize the
full savings of home-based assignment given
that current students (and their siblings) are
“grandfathered" into theie current schools.
Second, the former 3-z0ne student assign-
ment system is only one of several reasons
that stadents are assigned 1 schools far from
home. In addition, the district also supports
a number of specialized programs that draw
students from across the city. Looking for
ways to address these causes could result in
significant savings.

Advocate to Change
Tenure Law

Pso‘I‘EN'I‘IAL SAVINGS
Theee
hicing initiative aimed at giving school
leaders greater ability 1w choose the staff
emploved in their clasraoms through

vears ago, BPS implemented an eacly

mutual consent hiring, While the progran
has had many successes, it remains expensive
because, based on state law, teachers who do
i are still owed 2 alary,

RO serure 3 o
costing the district -$10-815M annually.
1F the Massachusens Legislature were 1o
amend this law, the savings would be

significant.

Transportation-

Adopt State-Mand ,le.. imize Efficiench Io fig
in Transportation District's Footprint
Eligibility Distances || [
POTENTIAL SAVINGS

POTENTIAL SAVINGS I
M

Cusrently, the provision of BPS transpor- I
tation is more generous than the require-
ments set forth in state law. BPS provides I
yellow-bus transportation to any kinder-
garten or elementary school student who

lives more than a mile away from school I
and to any sixth-grader who lives more than

2 mile and a half from school (state law I
requires K-6 transportation only for students
who live two miles or more from school).
Additionally, BPS offers transportation
services to students in grades 7-12 who live
two miles or more from school, which is not
required under state law, except for students I

e the

In order to increase efficiencies, the com-
mittee prioritized the follawing potential
changes: 1) better balancing school start
times so fewer buses are needed on the
t0ad, 2) clarify which students do not need
transportation, and 3) expand transporta-
tion options for students who live far from
school. The following ideas also warrant
exploration: shifting to two bell times,
increasing students” maximum route time,
increasing walk to stop distances, “linking”
schools, and exploring a *hub and spoke™
model.

requiring transportation s part of their [EP s mmmm mmm mm— m— —

a dations. Adopting st
transportation-cligibility distances could
result in significant savings,

bated

Ensure Special Educa-

tion Identification &

Administration Support

Students Appropriately
POTENTIAL SAVINGS

$10-15M

When considering changes in Special
Edbucation, where BPS" highest need and
rable studdents are served, BPS

most vk
always considers changes through the lens
of serving snudenes berter and mare
efficiently. They include strateges such as
pricritizing tieved interventions to best serve
all studenss, impraving identification and
placement practices, clarifying guidelines for
assigning and removing additional supports

far students s needed, and considering
ative morels for special education
ministration

o Streamline Central
Office

POTENTIAL SAVINGS

In all difficulr budger eycles, BPS looks o
peotect school budgets ¢ much a possible.
Far this reason, historically the district has
focused reductions in centeal office and

will continue 1o look for opportunities to do
0. At ~6% of the overall budger,

the opportunity here will be limited in size,
but exploring this closcly will be eritical
One specific oppartunity is paid administra-
tive leave, ensuring thar all cases are being
handled appropriately and expediently. In
addition, BPS is looking clasely at the cen-
tral office arganization structure and assess-

ing each function, the extent to which is it
effectively supporting schuols, and whether

it can be performed more efficiently,

I POTENTIAL SAVINGS

VARIES

Runn;

Advocate to Realign
State Education
Formulas

POTENTIAL SAVINGS
VARIES

The Massachusens” charter school fmance
maodel is broken for Bostan. There are rwo
possible areas of advacacy at the stase level

Firsz, we can advocate 1o create 3 reliable

ansition funding mechanisn (Chartes
Reimbumement). Second, we can advocate
1o adjust state education formulas and the
city's churter school asevunent to recagnize

the true cost of the highest need sudents.

Please visit 1o

Examine Teacher Wages
and School Day Length

POTENTIAL SAVINGS

VARIES

“Big ldea #3: Maximize

Efficiencies in
k¥ Transportation” is the
focus of this challenge

Advocate to Give
Boston More Flexibility
to Modify its Revenue
Structure
POTENTIAL SAVINGS
Boston's revenue sources and growth are lim-
ited by Prope
ton doesn't have the legal ability to impase

om 2 V2 and Seate Law. Bos-

o based sales or income tases, unlike
many citirs outside of Massachuserss. It i

also limited in its ability 1o mse excise e
such as motos vehicle, room occupancy and
aircraft fuel. As net stateaid is declining and
Boston generates nearly one-fifth of state tax
revenues (2014), we should advocate thar

Boston is given mare Bexibility to modify its

rEvenue SrUCIure.

for opportunities for your voice to be heard.



http://www.bostonpublicschools.org/financialplan

BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Overview
BPS spends the 2"d most per student on transportation nationally

$1,800
$1,600
$1,400
$1,200
$1,000
$800
$600
$400
$200
$-

Per Pupil Transportation
200 Largest Public School Di
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T

Districts

Spend,
stricts, 2013

Average of Largest 200
Districts: $333 per pupil

T

Note: Largest 200 indicate the districts with the largest fall enroliment. The 200t district for reference had an enrollment of 31.4K
Source: US Census 2013 Survey of School System Finances



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Overview
Meanwhile, our transportation costs have continued to rise even
as the number of total riders has fallen

Number of Routed Riders and Total Costs,

FY12-FY18F
40K ' $140M
$112M 11 |v| $120|v|
35K 06k 3LEK siogm Slam $116M) $120M

29.8k 30. e
30K :

o, e 26.1K 255K o5 ok $100M 4 of
25K : $80M Riders
20K j -

: $60M Total
15K I Costs
10K : $40M
5K : $20M
0K : $OM

FY12 FY13 \FY14 FY15I FY16  FY17 | FY18F

Y Actual |Forecast

This decline reflects the impact of home-based assignment
and the shift of 7th & 8" graders to the MBTA



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Overview

Meanwhile, our bell times are not perfectly balanced increasing

the number of “peak” buses

700
600
500
400
300
200
100

Number of Buses on a Route,

Our peak number of
buses is at 8:30 a.m.

6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM

Morning Routes

FY17

8:30 AM

9:30 AM _

Balancing our bell times
could reduce the peak to this

Estimate
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Afternoon Routes

Note: The number of active routes varies throughout the school year therefore these numbers are constantly changing
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BOSTON PUBLIC SCHOOLS #InnovateBPS

This is our starting point

Winthrop
Court Park
Watertown

Point &

Mo coc Wonds

Oak Hill Park

Riverdale

QUINCY ~Trchy pr

East Dedham

Dedham B ] 7 ¢ g & acrti P a
The above is a graphical representation of all student-school assignment in our
simulated data file (dense nodes are schools). This was helpfully created by a group of
faculty and students at Boston University’s Hariri Institute. 9



BOSTON PUBLIC SCHOOLS #InnovateBPS

Route Creation
Creating aroute for a given bus is a multi-step process

a Given our existing student locations, we pair students with bus stops

= '\\ \218\\ Qu -
CL®)RAL- M ERICK 4.
ef

Some students require a
“door to door” pickup

’ %"’&

We try to cluster as many
students as possible into

one stop... '66®

Y Legend
Boston Airport & g
Rent A Car g Door to Door Stud
e udents
...But often there are stops °o

that can only serve one
student

, Corner Students
\%

Stops

Note: These are randomly selected addresses. BPS students may or may not live at these stops
10



BOSTON PUBLIC SCHOOLS #InnovateBPS

Route Creation
Creating aroute for a given bus is a multi-step process

e We then work to connect these bus stops into efficient routes

\‘DES- b@p\s‘ 3 (\‘0\'3 w
3 \\)\ o @ - o
g 2e BN The first student cannot ride the
: ERALEARE 2 bus for longer than an hour,
Franklin Park Zoo & 3, N . :
¢ DORCHES TGy limiting the possible number of
pickups along the route

z o

C\

The average
ILLS / alhg,
route connects 6 X Ave NEPONY
bus Stops | PORT NORROLK

' At a typical stop, we see ~3
students get on

The typical route has ~18
students on it

Note: These are randomly selected addresses. These may or may not reflect actual stops "



BOSTON PUBLIC SCHOOLS #InnovateBPS

Route Creation

Creating aroute for a given bus is a multi-step process

e Buses will then serve as many schools as possible during the day

6:00:00 AM
6:15:00 AM
- 6:30:00 AM
6:45:00 AM
7:00:00 AM
7:15:00 AM
7:30:00 AM
7:45:00 AM
8:00:00 AM
- 8:15:00 AM
8:30:00 AM
8:45:00 AM
- 9:00:00 AM
- 9:15:00 AM

9:30:00 AM.

l Dead-head time (i.e., driving from last stop of one route to first pick-up on the next route)

l Drive Time (i.e., picking up / dropping off students)

l Dwell Time (i.e., time at school, loading or unloading the bus)

. 9:45:00 AM
2:00:00 PM
2:15:00 PM
2:30:00 PM
2:45:00 PM
3:00:00 PM
3:15:00 PM
3:30:00 PM
3:45:00 PM
5:00:00 PM
5:15:00 PM
- 5:30:00PM

12



BOSTON PUBLIC SCHOOLS #InnovateBPS

System Overview
These routes and trips add up to a large and complex system

~25,043.dally routed 231 schools served 646 buses running
riders each day

20,204 times a bus 44 937 miles driven

3,536 daily trips stops each day per day

170,000 pounds of
4,759 bus stops daily carbon dioxide
(CO2) emissions

$120M FY18
requested budget

Note: All figures above are snapshots in time and fluctuate — sometimes significantly — throughout

the year. They are intended to suggest scope and scale only.
13



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Overview
Ridership has decreased, but the number of routes has plateaued

Routes and Riders,

FY12-FY17

1,800 35,000
%\1,600 30,000

1,400
+ )
Z 25,000 £
< 1,200 5
2 1000 20,000 &
§ o B Routes
£ 800 15,000 § —Riders
S 600 =
- 10,000 =
2 400
Z 200 >000

0 0

FY12 FY13 FY14 FY15 FY16 FY17

14



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Overview
Part of this is because the number of stops — especially door to
door stops — has increased over that time frame

5,000
4,500
4,000

23,500

& 3,000

S 2500

£ 5 000

g y

2 1,500
1,000

500

Number of Active AM Bus Stops by Stop Type,

FY12

FY12-FY17

FY13 FY14 FY15 FY16 FY17

35,000
CAGR
30,000 FY12-FY17
25,000 % m Door to 5%
k= Door Stops
20,000 X
© mCorner
o (o)
15,000 8 Stops 1%
-
-]
10,000 =2
5,000
0

15



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview

The transportation challenge has two goals:

Using anonymized student location data, create an algorithm
a that will optimally route all of our buses, producing efficient
routes and improving on-time performance

Create a series of bell times that are equitably and efficiently
g balanced, reducing transportation costs and accommodating
community feedback

—

These two are inextricably linked, as it is difficult to adjust school start
times without factoring in how buses are routed

16



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview: Routing Challenge
This is not a one day event — participants have time to perfect
their solution

Routing Challenge Bell Time Challenge

Event at Submission Round 2 Submission Selected Award

District Hall Deadline Participants Deadline for Applicants Recipient and
Round 1 Announced Round 2 Interview with Next Steps

Challenge BPS Announced

Overview
Released on
our Website

Routing Data released
on a rolling basis to
applicants who submit Challenge timelines are subject to change;
an NDA any changes will be communicated to all participants.

17



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview: Routing Challenge
The Routing Challenge involves more than just efficient routing

The desired outcome of the Routing Challenge will:

a Allow us to automate our routes efficiently and reliably
g Enable our buses to achieve high levels of on-time performance
6 Consider creative solutions

a Function as a flexible tool, making it possible to test multiple scenarios
based on changes to policy and practice

|

This will allow us to prove the costs of different policy choices and
current practices such as walk-to-stop distances, maximum ride
lengths, grandfathering transportation eligibility from previous
assignment systems, etc.

18



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview: Start Times Challenge
This is not a one day event...

Routing Challenge Start Times Challenge
Event at Submission Round 2 Submission Selected Award
District Hall Deadline Participants Deadline for Applicants Recipient and
Round 1 Announced Round 2 Interview with Next Steps
Challenge BPS Announced
Overview
Released on
our Website

Routing Data and Start
Time Preference Data
released on a rolling
basis to applicants who
submit an NDA

Challenge timelines are subject to change;
any changes will be communicated to all participants.

19




BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview: Start Times Challenge
Solutions for the Start Times Challenge must address a tension
point in the system

The desired outcome of the Start Times Challenge will help us to
understand and quantify the tradeoffs between reducing costs and
accommodating schools’ preferences for start times.

Reducing W Accommodating
Costs Schools

Proposed solutions
within one model

v

The above will allow us to bring multiple plausible solutions to the community

20



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview
We’'re letting participants look under the hood by releasing
never-before-available data

: : Available with Submitted and
Publicly Available Approved NDA

» Fictionalized route information * Anonymized route information
o Student address (and lat/long) List of currently in-use stops

o School assignment and school info  « Rute overview (e.g., stops on
o Type of rider (corner or D2D) each route)

o Estimated walk-to-stop distance

* Fleet information (buses by type,
buses by lot)

* “Rules of the Road”

* “Principals Handbook”

Routing Data

« Aggregated survey results by Individual start time preferences

rt Tim
Sl € school will be available at the school level

Preference
Data

We are not publicly releasing everything to protect
student privacy

21



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview
To help us evaluate submissions, we are looking for three things

within each challenge:

0 A short memo or presentation outlining how you solved this problem

ol

e <Optional> If you see us partnering together in the future, describe what that

partnership would look like (e.g., “my solution will be open source”)

. g

system

1 it ‘ it

Primary criteria for Round 1

of Routing Challenge

: # of Required Service . , Dead-Head Dead-Head Metric Measuring
Scenario Service Miles )
Buses Hours Hours Miles School Preference
Current 3.600 44,500 1,400 2 300
System
Your proposed s . .

Only required for Bell

Time Challenge
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Transportation Challenge Overview

Thank you to our Event Sponsors

Harvard University’s Rappaport Institute for Greater Boston aims to

HARVARD Kennedy School improve governance of Greater Boston by fostering better connections
RAPPAPORT INSTITUTE between scholars, policy makers, and civic leaders. Steve Poftak and
for Greater Boston the Rappaport Institute have been instrumental in planning and hosting

today’s event.

The generous donation of space from District Hall has enabled us to
host this event in such a wonderful space that truly champions D IST R I CT HALL

innovation -- both private and public -- in the City of Boston. A NEW HOME FOR INNOVATION IN BOSTON

23
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Transportation Challenge Overview

Thank you to our Challenge Sponsors

.. . Microsoft’s support has been instrumental in building support and
m= Microsoft

engaging community stakeholders across Boston. They have also made
available Microsoft Azure to all participants.

Google has generously donated one billion point to point distance calculations GO Ie
for participants who complete an NDA to use as part of this challenge. g

The Hariri Institute has helped us develop a more

Rafik B. Hariri Institute for robust anonymous routing dataset to publicly post on
Computing and Computational Science & Engineering  our website — an essential step in encouraging

widespread participation while protecting student data.

SAS has donated nearly a thousand pro-bono hours of computer science

support to improve our stops and routes. The progress that they have < SaS 1I;HO$NER
made has opened our eyes to the power of computer science and is one ’@, . | TO KNOW.

of the inspirations for the Transportation Challenge.

24



BOSTON PUBLIC SCHOOLS #InnovateBPS

Transportation Challenge Overview Longﬁeld N2

FAMILYCFOUNDATION

Thanks to the generous donations of the Longfield Family Foundation and
an anonymous donor we are pleased to announce that we will give out
awards at the end of each challenge:

Award Amount for Award Amount for

Best Idea Proving It Works
i $9,000 + $6,000 gmm $15,000.
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o o = = ===
B soooo wm s6000 mEm  $15.000!
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o o ===

More detailed terms and conditions,
will be announced on our website e



BOSTON PUBLIC SCHOOLS

#linnovateBPS

Transportation Challenge Overview
Where can | go to learn more?

www.bostonpublicschools.org/transportationchallenge

£ BOSTON
/mu

blic Schools

Focuson Childron

0000 ==

Home  About BPS  Schools  Students and Families  Enroll  School Commitiee  Careers  Calendar

RANSPORTATIONCHALLENGE

— 1 Our routes and stops aren’t perfectly efficient and our bell times
are out of balance. We're hosting a challenge to use computer
science to improve our routes and equitably balance our bell
times - with the goal of freeing up funds to reinvest in schools
and to improve the student experience.

In FY 16, ransportztion costs accounted for $110 millon or 1% of the disiricts
budgst On 2 per pupil basis, BPS s ransporistion costis the second highast
2nd mors than fue imes the auerage of the largest 200 public st
Meanwihile, ransportion casts have confinued fo increase, up $33M from
FY11.27 5% annual increase

@

W are hoping fatwe can reach outio e Bosion community — and beyond — for your help addressing the ineficiencies and rising oosts in our
transportafion sysiem. Equitably balancing bell fimes wil impact the ues of naary 100,000 students in Bosion each year. And opiimizing bus rouies
will allow us 1 increase eficiency while reinvesing in ciassroom.

Below you willind allthe information and resources needed to tackle this problem and receive an award!

oo “gznoo) Buses” oy Dasn wochman s Ncensed under CC B¥ 20

‘You are invited to attend
at . This event will be an opportunity for you to learn more about our

current process, meet like-minded transportation innovators, and ask questions.
| | Speaker Bios Below

The Challenges

Routing Challenge
Bell Times Challenge ,
]

More Information

Speakers and Panelists

Resources and Datasets

So how do you win?

~

More Information

Speakers and Panelists

Resources and Datasets

The challenge overview is your one-stop-
shop for everything you need to know!

As part of this process, we are posting a number o

Background Information

The Challenge Overview: <Available April 1st 2017 This is your one-stop shop for everything you need to know about the
challenge - including an overview, evaluation criteria, timelines, and morel

Kickoff Presentation: <Available April 1st 2017= This is a copy of the presentation shared at our kick-off

Non Disclosure Agreement (NDA): This NDA must be submitted in order to advance through the Challenge. This NDA,
accompanied by a one-page letter outlining your qualifications (read more in the Challenge Overview!) will enable access to a more
realistic routing dataset

Principal Transportation Handbook: A helpful resource created by our transportation team providing more context around our
transportation policies

Rules of the Road: A punnily named resource that summarizes the constraints and guidelines that need to be considered as part of
your solution

Sample Output <Fending=

List of Answers to Submitted Questions <Available April 7th, 2017=

Raw Data

+ Simulated "Fake" Student Address Dataset™ This file was created with the support of students and faculty from BU's Hariri. This
file contains data similar to the data-set we will share with those who choose to submit an NDA - a neccessary step to move into
Round 2 of the Challenge - but contains simulated data very similar to our overall student assignment patterns

= One Page Overview of Simulated "Fake" Dataset™ This file contains instructions on the information included in this dataset

*A note on this dataset this information is based on fake students - but real addresses in Boston, randomly pulled from the property tax
records - assigned to fake schools. We did this to protect student confidentiality.

26
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