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Act 183 E-Fund Program Analysis
Impact on Schools, Telecommunications Providers
and Communities across Pennsylvania
Act 183 of 2004 established the E-Fund to provide a framework and a financing mechanism for
upgrading broadband infrastructure in Pennsylvania’s K-12 schools. It allocated $60 million over six
years for telecommunications, equipment, distance education initiatives and technical support to help:





Build capacity for fostering best practices in teaching and learning;
Enable more equitable access to instructional content and support;
Create cost-efficient and effective technology tools for improving learning; and
Connect educators and students throughout the Commonwealth.

The E-Fund was an experiment in “demand aggregation.” The idea was to encourage multiple schools to
buy technology services together in order to get a better deal. Private companies that earned the
business would make new investments to serve the schools. In turn, the upgraded infrastructure and
associated services would be available to other customers in the surrounding community.
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The experiment worked. The E-Fund helped 678 schools across Pennsylvania increase their broadband
capacity by an average of 534%. Old, expensive T1 circuits were replaced by new, affordable Ethernet
access, and the number of schools using fiber optic cables more than doubled, closing the digital divide.
Despite the six-fold increase in service, the E-Fund helped keep costs under control. Overall broadband
price increases were limited to 1.9% annually after inflation while the price per unit of bandwidth
declined 92%. These developments encouraged a culture of collaboration as schools worked together
across regional boundaries to employ their new technology resources in the classroom. Today, 2,640
school buildings are connected statewide in a safe, secure, high-speed network for K-12 education.
Telecommunications providers also benefited from the new interest in school broadband networks.
Revenues from telecommunications purchases by Pennsylvania schools grew 69% during the E-Fund
period to $210 million per year. Communities experienced accelerated deployment of new services like
Metro-Ethernet and high-speed wireless as providers marketed their new investments to other buyers.
Ultimately, the E-Fund helped Pennsylvania modernize its educational technology infrastructure by
transforming broadband service from a scarce to an abundant resource. This is important because it
enables systems and services that deliver educational information to the individual student for a more
personalized learning experience. How educational professionals apply these systems and sustain these
services in a post-E-Fund world will determine Act 183’s lasting impact on education in Pennsylvania.
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Introduction
Act 183 E-Fund Law

This program analysis evaluates the impact of the Act 183 E-Fund
on Pennsylvania schools, telecommunications providers and
surrounding communities. These three constituencies are
important because of their combined impact on the availability of
world-class technology resources for students and teachers.
The report compares data from before the E-Fund’s
implementation (typically FY 2005-06) to the present (FY 2011-12).i
It also compares information from schools that elected not to
participate in the E-Fund program to those that did.
The hyperlinks embedded throughout the document provide quick
access to background materials and references, including three
interactive Appendices. Appendix A is a Glossary of Terms,
Appendix B contains report data in spreadsheet and pivot table
format and Appendix C contains interactive maps. Data was
collected using several tools compiled in Appendix D, including:






Surveys of intermediate units and individual schools
Calls and emails to compile and/or clarify information
Right to Know Requests for school telecom contracts
Reports from federal E-Rate program filings
Act 183 applications and funding reports
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Act 183 Background

1

The E-Fund was created as part of an comprehensive update of
state telecommunications law known as Act 183 of 2004 (included
in Appendix E). It amended Chapter 30 of the Public Utilities Code
to modernize the way telecommunications companies bought and
sold services in the wholesale market and at the retail level. It also
provided a combination of mandates and incentives to encourage
statewide rollout of advanced broadband services to under-served
parts of Pennsylvania.
One component of Act 183 was known as the Education Technology
Program, also known as the E-Fund. In return for a more flexible
regulatory environment, certain phone companies could contribute
to a dedicated fund administered by the Pennsylvania Department
of Education (PDE) for specific technology improvements. Eligible
uses were specified in the legislation (see sidebar).

Eligible Uses Specified in
the Enabling Legislation
A. Purchase or lease of
telecommunications services,
infrastructure or facilities to
establish and support
broadband networks
between, among and within
school entities and not for
the provision of telecommunications services to the
public for compensation
B. Purchase or lease of
premises telecommunications network
equipment and end-user
equipment to enable the
effective use of broadband
networks between, among
and within school entities
and not for the provision of
telecommunications services
to the public for
compensation
C. Distance learning
initiatives that use the
foregoing broadband
networks
D. Technical support services
for the activities described
above (A-B-C).

Notably, only a few paragraphs of the 98-page enabling legislation refer to the E-Fund. Act 183 was
written by experts in telecommunications law without much involvement by educational professionals.
To provide educational expertise and facilitate effective implementation, the legislation authorized PDE
to create E-Fund Guidelines in order to administer the program (Appendix F). Guidelines were issued
during the summer of 2005 after a process that reviewed legislative objectives and defined educational
priorities. The Guidelines were reviewed annually by PDE and subject to a more comprehensive analysis
in 2008 after commissioning a mid-point review of the program. Generally, the Guidelines remained
consistent with only minor changes through 2011, the final year of the program.
PDE developed the E-Fund as a competitive grant program open to any Local Education Agency (LEA) in
Pennsylvania. The law mandated priority consideration for applications meeting one of three criteria:




Applications for schools buying services from E-Fund contributing companies
Consortium applications filed on behalf of multiple school districts or LEAs working together; or
Applications for schools with no broadband service (defined as 1.54 megabits per second);

Each year, PDE convened a review team to evaluate E-Fund applications and select grant recipients. The
team followed specific scoring criteria consistent with the enabling legislation and the Guidelines. The
list of all LEAs that applied for and received E-Funds and the scoring matrix also are in Appendix F.
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F IGURE 1: S CREENSHOT

OF I NTERACTIVE

M AP OF E-F UND R ECIPIENTS

Figure 1 shows a screen shot of the first interactive map in Appendix B. It plots 678 LEAs that received
E-Funds from 2005 to 2011: 463 school districts, 65 career and technical centers (CTCs), 33 intermediate
unit locations (IUs), 113 non-public schools and four alternative/charter schools.ii

2

3

Overall, 115 grant applications were received and 65
were funded in the year of application (57%). PDE
attempted to work with unsuccessful applicants in
order to help them receive funding. In fact, 37 of the 50
unfunded applicants (74%) ultimately received E-Funds
through another consortium or in subsequent years.
Only 13 applicants (11%) were entirely unfunded due to
one of three reasons: ineligible status (e.g. several
colleges applied); ineligible services (e.g. they sought EFunds for unauthorized uses); or they did not propose a
program aligned with well enough E-Fund priorities.iv.

Ultimately, 89% of applicants received funding. Every LEA seeking E-Funds for telecommunications
services was financed at the full amount to subsidize the nonrecurring costs for upgraded infrastructure.
That includes 11 applications for 49 schools without broadband service at the time of submission and all
applications seeking funding for schools buying services from E-Fund contributing companies.v All
the funded applications were
consortium submissions except for
E-Fund Expenditures
two: Warren County School
by Eligible Use Categories 2005-2011
District and Pittsburgh City School
District. Both were large district
submissions serving multiple
12%
school buildings.
Figure Two depicts how E-Funds
were allocated to schools based on
the four statutory eligible service
categories: telecommunications
services, equipment, distance
learning initiatives and technical
support. Almost half of E-Funds
(46%) were used to pay for school
telecommunications purchases,
followed by distance learning
initiatives, (33%) equipment (33%),
and technical support (12%).vi

46%
33%

9%

Telecom Services
Distance Learning

Equipment
Technical Services

F IGURE 2: B REAKDOWN OF E-F UND E XPENDITURES - A LL C ATEGORIES
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Every LEA seeking E-Funds for
telecommunications services
was financed at the full
amount required. That
includes 11 applications for
49 schools without
broadband service at the time
of submission and all eligible
applications seeking funding
for schools buying services
from E-Fund contributing
companies.

Over the six years of the program, $60 million was
collected from Pennsylvania local telephone companies
by the Public Utilities Commission for the E-Fund and
$58.3 million was paid out in E-Fund grants to LEAs. The
balance ($1.7 million) was used by PDE to administer
the program, in accordance with the lawiii.

Established by PDE
- Enable technology and
telecommunications services
to prepare schools to
embrace educational goals
- Build capacity for best
practices in teaching and
learning and student success
by fostering content
development and enabling
content distribution,
including distance learning,
among Commonwealth
schools
- Help enable more
equitable, 24/7 access to
instructional content and
support among
Commonwealth schools
- Create cost-efficient and
effective tools for
applications to help improve
learning
- Connect educators and
students throughout the
Commonwealth to promote
easy and effective sharing of
information, ideas and best
practices

In the E-Fund Guidelines, PDE issued its own set of strategic
considerations consistent with the enabling legislation (see sidebar
to the left). The first two statements relate to capacity, the overall
ability of schools to exchange information for productive purposes.
The next statement deals with equity, or ensuring that all schools
have fair access to critical services. The last two focus on the costeffectiveness of technology applications and how they are used for
collaboration among different learning institutions.
This section evaluates the impact of the E-Fund on Pennsylvania
schools based on these strategic considerations. It proceeds
category-by-category, starting with telecommunications services.

Telecommunications Services
The category of telecommunications services is the first and most
important category of E-Fund eligible uses. It includes four
subcategories established in the Guidelines by PDE: wide area
network (WAN) backbone services, building-to-building (intradistrict) connections, internal connections (inside-the-building
infrastructure) and other telecom. Funding breakouts by
subcategory are shown in Figure 3.vii

E-Fund Expenditures by Telecommunications
Service Subcategories 2005-2011
1%
11%
6%

82%

TE2 - WAN Backbone

TE3 - Building to Building

TE4 - Other Telecom

TE5 - Internal Bldg
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Strategic Considerations

Impact on Schools

F IGURE 3: B REAKDOWN OF E-F UND E XPENDITURES - T ELECOM C ATEGORY O NLY

Act 183 E-Fund Guidelines

4

Although state law does not require competitive procurements for most telecommunications services,
PDE made competitive bidding a requirement for receiving E-Funds. PDE did this to ensure a fair and
accountable process and to comply with the requirements of the federal E-Rate program.
The E-Rate program was authorized by the Telecommunications Act of 1996 and is administered by the
Universal Service Administrative Company. Pennsylvania schools have been using this program since
the late 1990s to receive discounts for most telecommunications services (62%, on average statewide).viii
The federal E-Rate program, and by extension the state E-Fund program, requires that services be
awarded after a competitive bid process to the most cost-effective provider of the services sought. All
E-Funds awarded for telecommunications services enforced this competitive bid requirement.

Capacity
Having adequate telecommunications capacity is a
prerequisite to achieving PDE’s other strategic
considerations for Act 183. Without it, educational
technology goals simply cannot be fulfilled.
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Telecommunications capacity is referred to as
bandwidth and measured in megabits per second
(Mbps). Often, people describe bandwidth as
“fast” or “slow.” A more accurate description is in
terms of flow. Information flows through a wire
like water in a hose. Bandwidth refers to the rate
of information flow from one point to another.

5

Capacity- Why is this important?
Having adequate
telecommunications capacity is a
prerequisite to achieving PDE’s other
strategic considerations for Act 183.
Without it, educational technology
goals simply cannot be fulfilled.

Act 183 defines broadband as a data connection capable of moving 1.544 Mbps of information
downstream (to the user) and 0.128 Mbps upstream (away from the user). In reality, the overwhelming
majority of schools (93%) already met this threshold before applying for E-Funds.ix Today’s bandwidthintensive educational applications typically require higher bandwidth in order to work effectively.
Table 1 shows before and after total bandwidth for all 628 E-Fund recipients. Overall, LEAs experienced
average bandwidth upgrades from 54.2 Mbps to 343.6 Mbps with E-Funds, a 534% increase in total
capacity. All different types of LEAs experienced significant improvements in total capacity.x
Table 1. Average Total Bandwidth Before and After E-Fund- E-Fund Recipients

Type of LEA
Alternative/Charter School
Career and Technology Center
Intermediate Unit
Non-Public School
School District
Grand Total

Values (Mbps)
Average of Total Bandwidth Before Average of Total Bandwidth After
2.6
527.5
11.0
332.4
215.6
915.2
2.8
108.0
60.3
360.1
54.2
343.6

The authors of Act 183 expressed concerns about ensuring adequate broadband capacity to schools that
were struggling with low service availability or high costs. Three things have a significant impact on
these problems in Pennsylvania: the type of community (e.g. rural or urban), the income level of the
population and certain unique regional characteristics, including political and commercial factors.

Variations by Type of Community
The type of community in which a school is located typically has a direct impact on its ability to purchase
adequate broadband. Often, problems are related to population density and proximity to urban areas.
In places with high population density, a single telecommunications cable might pass hundreds of
customers enabling easy and affordable “last-mile” hookup. In a rural community, that same cable
might only pass by a few customers, making last-mile connectivity difficult and expensive.
Rural towns and municipalities also require “middle-mile” access to national broadband networks. Since
middle mile circuits typically have a distance-based component to their cost, long cables connecting
rural schools to big city access points can be very expensive.
The E-Fund set out to address these last-mile and middle-mile capacity problems by subsidizing
construction costs for new telecommunications infrastructure. To maximize the impact, PDE required all
applicants for telecom services to also apply for federal E-Rate funding. That way, new construction
could be financed partly by the federal E-Rate program with the balance paid by state E-Funds. None of
the costs for new construction costs would be borne by the schools.
Table 2 shows the results of this effort. It reports average total bandwidth for E-Fund grant recipients
sorted by Urban-Centric Locale Codes. These Codes are assigned to schools by the National Center for
Education Statistics based on the type of community.xi

Locale Code
City: Large
City: Mid-size
City: Small
Rural: Distant
Rural: Fringe
Rural: Remote
Suburb: Large
Suburb: Mid-size
Suburb: Small
Town: Distant
Town: Fringe
Town: Remote
Grand Total

Values (Mbps)
Average of Total Bandwidth Before
15.0
57.5
30.8
4.9
12.1
1.5
142.1
9.9
56.1
8.0
8.5
2.9
54.2

Values (Mbps)
Average of Total Bandwidth After
1,000.0
550.0
250.0
121.8
248.7
100.0
719.5
177.5
289.5
74.2
133.8
100.0
343.6
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Table 2: Average Total Bandwidth by School Locale- E-Fund Recipients

6

Before the E-Fund, schools in rural areas reported total bandwidth averaging 1.5 Mbps to 12.1 Mbps.
Schools in small towns fared about the same, with bandwidth between 2.9 Mbps and 8.5 Mbps. At
these low levels, rural schools were struggling to meet basic needs for exchanging information.
Contrast that with the schools in cities and suburbs. Large, suburban schools had the most bandwidth,
averaging 142.1 Mbps per LEA before the E-Fund was launched. City schools ranged from 15.0 Mbps to
57.5 Mbps. This reflects greater availability and lower costs for last-mile and middle-mile service.
After the E-Fund, rural and small-town schools have much better capacity, comparable to their more
urban and suburban counterparts. Factoring in the lower number of students at smaller school districts,
many rural schools actually have superior capacity as measured in available bandwidth per student.

Variations by Income Level
Community income levels also impact broadband capacity in schools. Schools in low-income areas are
affected in two ways. First, schools may not be able to afford the services they need. Second, it may
not be available; providers may be reluctant to invest in low income areas where customers cannot
afford their services. The E-Fund attempted to fix this problem by providing money directly to lowincome customers and offering incentives to providers.

Average Total Bandwidth by % Low IncomeE-Fund Schools Only
71-100%
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61-70%

7
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F IGURE 4: A VERAGE T OTAL B ANDWIDTH BY I NCOME LEVEL - E-F UND S CHOOL D ISTRICTS

Figure 4 presents the results of this effort. It shows broadband capacity in E-Fund school districts sorted
by income level. The percentages depict the ratio of students enrolled in a school from low income
families.xii Districts in every income category experienced increases in capacity with the E-Fund.

Schools with the highest average total bandwidth before and after E-Fund are in areas of very high and
very low income. The reason why high income schools purchase high bandwidth is obvious; they can
afford it. The reason why low income areas purchase high bandwidth is largely due to the federal E-Rate
program. It provides higher discount rates to lower-income schools. Schools with an average
proportion of low income families purchased less bandwidth before and after E-Fund. This also is due to
E-Rate. Schools with families of average means receive lower federal E-Rate discount rates.
These facts might be problematic, except for the overall end results. After E-Fund, all schools regardless
of income level are purchasing an average of at least 200 Mbps of capacity. That is sufficient bandwidth
for most educational applications and indicative of adequate capacity.

Besides population density and income levels,
other regional factors impact broadband
capacity in schools. Politics plays a role.
Many schools with good broadband service
before the E-Fund received special funding
from their legislators that was not available to
schools in other regions. Commercial
availability is a factor. Some providers only
operate in limited regions and their services
are not available to schools outside those
regions.

F IGURE 5: PA I NSPIRED L EADERSHIP R EGIONS

Variations by Region

Table 3. Number of E-Fund Recipients and Average Total Bandwidth Before and After by PIL Region

PIL Region
Region 1
Region 2
Region 3
Region 4
Region 5
Region 6
Region 7
Region 8
Grand Total

# E-Fund
Schools
75
99
39
64
105
72
125
99
678

Values (Mbps)
Average of Total Bandwidth
Before
373.9
35.5
3.6
2.6
26.9
11.4
7.0
4.4
54.2

Values (Mbps)
Average of Total Bandwidth
After
973.2
218.1
131.2
139.8
150.0
103.3
708.7
127.6
343.6
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With these and other considerations in mind, Act 183 contains a statutory mandate that E-Fund grants
be distributed geographically across Pennsylvania. As Figure 1 illustrates, PDE met this objective by
financing schools in each of Pennsylvania’s 67 counties. To further evaluate this mandate, Table 3
shows total capacity sorted by the eight Pennsylvania Inspired Leadership (PIL) regions (see Figure 5).xiii

8

Region 1 (Philadelphia area) and Region 7 (Pittsburgh area) have the highest average bandwidth. This is
expected due to larger schools, more telecommunications availability and greater federal subsidies.
However, every region in the state today has an average capacity of at least 100 Mbps available to its EFund schools. Regions with the most significant improvement are those in the most rural areas.

Conclusions about Telecom munications Capacity
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Figure 6 shows
each school district
in Pennsylvania
color-coded by its
available
broadband
capacity, before
and after the EFund. The bright
red “before” map
shows that prior to
Act 183, most
schools did have
adequate
bandwidth.

9

Contrast the red
“before” map with
the green “after”
one. By the end of
the E-Fund, almost
all school districts
in Pennsylvania
had undergone
significant
upgrades in total
bandwidth. Red
schools became
green and green
schools went
purple.xiv

F IGURE 6: T OTAL B ANDWIDTH - E-F UND S CHOOL D ISTRICTS - B EFORE AND A FTER

Telecommunications capacity alone does not help students learn. However, more bandwidth allows for
greater information exchange, which provides better resources for teaching and learning. More
bandwidth has certainly been a result of Act 183.

If information truly is the most valuable
commodity of the 21st Century, then facilitating
information exchange in schools can make a
difference. By this measure, the E-Fund has been
an indisputable success.

Equity

If information truly is the most valuable
commodity of the 21st Century, then
facilitating information exchange in
schools can make a difference.
Visit: http://video.paiunet.org/videos/view/116
for a video vignette of how schools in
northeastern Pennsylvania are using
better bandwidth to help students learn.

Another policy priority of both the legislature and
PDE was to close a growing digital divide among
Pennsylvania’s schools. At the time of Act 183’s
passage, many schools in the Commonwealth
simply could not buy leading edge broadband technologies. Sometimes, the issue was price; services
were cost prohibitive. Often, the issue was availability; it simply did not exist.

 With the E-Fund paying for
the nonrecurring costs,
schools could leverage their
existing spending on telecom
services to support higher
sustained levels of service.
 By combining their buying
power schools could award
their collective business to
the service provider making
the best improvements.
 Both factors led to lower
prices and better service
availability across the state.

The E-Fund tried to solve this problem in the same
manner that it approached the capacity issue, by
subsidizing the deployment of new broadband
facilities. The idea was that by paying for the
nonrecurring costs associated with new facilities,
schools could leverage their existing spending on
telecom services with the federal E-Rate program to
support higher sustained levels of service.
However, Act 183 added to this strategy by
incentivizing joint procurements. Both the
legislation and PDE Guidelines encouraged schools
to work together on their broadband purchases. By
combining their buying power in a process of
competitive demand aggregation, schools could
award their data business together to a service
provider that promised to make new infrastructure
investments. This dual mechanism of financing
nonrecurring costs while promoting consortium
purchasing was designed to drive infrastructure
deployment to under-served regions.
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Mostly, these problems are a function of basic telecommunications economics. Telecom facilities,
including cables, poles, towers, equipment and other physical assets required to deliver voice, data or
video services, are expensive to deploy. As previously explained, telecom companies seek to maximize
their return on investment by deploying their facilities in areas with many potential customers. In rural
areas, low income places or isolated regions, telecom investments have a smaller potential market.
That is why some places always seem to be playing catch-up in telecommunications infrastructure.
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2% 3%

9%
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0%

6%
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83%
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Coaxial Cable Line

Copper Phone Line

Coaxial Cable Line

Copper Phone Line

Fiber Optic Cable
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Licensed Wireless
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Unlicensed Wireless

Unknown
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F IGURE 7: T RANSPORT M EDIUM

Transport Medium- Before

E-F UND S CHOOLS - B EFORE AND A FTER

Figure 7 provides evidence that it worked. It depicts the transport medium of E-Fund schools before
and after they received financing. Prior to the E-Fund, most schools (51%) used copper wires as the
delivery vehicle for their broadband service, either through traditional copper phone lines (38%) or
coaxial cables (13%). A reasonable number of schools had fiber-optic service (40%) and a few had high
speed wireless, but the Commonwealth’s school telecommunications infrastructure was insufficient to
support growing bandwidth needsxv.

After the E-Fund, a preponderance of recipients (83%) report being connected by fiber optic cables.
Another 10% report using high-speed wiresess (licensed or unlicensed) for the last-mile. Most of the
rest (9%) use coaxial cable to connect via cable modems. Many of the coaxial cable connection are for
nonpublic schools that used the E-Fund for upgraded cable modem service.
Among E-Fund school districts, all 463 now use either fiber (410 districts) or high-speed wireless (53
districts). No school district in Pennsylvania that received E-Funds still uses copper as its primary
transport medium for data.

Equity- Why is this important?
At the time of Act 183’s passage, many schools in the
Commonwealth simply could not buy leading edge broadband
technologies. Sometimes, the issue was price; services were cost
prohibitive. Often, the issue was availability; it simply did not exist.

Variations by Type of Community, Income Level and Region

F IGURE 8: T YPE OF S ERVICE FOR E-F UND S CHOOLS - B EFORE AND A FTER

Figure 8 presents the equity consideration in a slighty different manner, by type of service. Prior to the
E-Fund, almost one third of schools were using T1s for their broadband service. T1 service is reliable
and available everywhere, but it can make it very expensive, expecially outside of urban centers. T1s
also have low bandwidth, are complicated to scale and require expensive equipment.xvi

Type of Service- Before

Type of Service- After
1% 0%

2%
1%

13%

0% 0%

0%

6%

4%

32%
11%

93%

37%

Cable Modem

DS3

Cable Modem

DS3

DSL

Frame Relay T1

DSL

Frame Relay T1

Metro Ethernet

T1

Metro Ethernet

T1

Unknown

Unknown

The reason why most schools did not use Metro
Ethernet services before 2006 is because it was
not available. At the outset of the E-Fund, Metro
Ethernet was a relatively new technology
available in big cities by some providers but
certainly not elsewhere in Pennsylvania. Today,
the transformation from an old, expensive
technology (T1s) to a new, affordable platform
(Metro Ethernet) is nearly complete, at least
among school districts. Not a single school
district which received E-Funds still uses T1
service for its primary data connection. In fact,
all E-Fund districts have migrated to Ethernet.

Today, the transformation from an old,
expensive technology (T1s) to a new,
affordable platform (Metro Ethernet) is
nearly complete. Not a single school
district which received E-Funds still uses
T1 service for its primary data connection.
Visit: http://video.paiunet.org/videos/view/112
for a video vignette of how schools are
using E-Funds to closed the digital divide.
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After E-Fund shows, Metro Ethernet service has largely replaced T1 service among E-Fund schools.
Everywhere in Pennsylvania. Ethernet is more affordable, offers better scalability, is easier to use and
requires less expensive equipment than a T1. It also comes in higher bandwidth choices than T1s.

12

Conclusions about Equity
Before the E-Fund, some schools in Pennsylvania had satisfactory service for a reasonable price while
others could not buy what they needed. Those schools were falling behind with no apparent solution.
With the E-Fund, every school in Pennsylvania that applied for broadband subsidies received them. The
E-Fund became a great equalizer for telecommunications services between the haves and the have-nots.
By the standard of promoting equitable broadband access, the E-Fund was an extraordinary success.

Cost-Effectiveness
A primary consideration of the E-Fund has always been the cost-effectiveness of telecommunications
service. Broadband that is available but not affordable provides no benefit to schools. This section
evaluates broadband pricing data for schools before and after receiving E-Funds.
Table 4 shows the average monthly price for service to schools of all types before and after receiving EFunds. Service is defined as the combined price for all data telecommunications services delivered to
the school or district’s primary network connection point. The price refers to the recurring costs paid by
the school before any federal E-Rate discounts are applied.xvii
With E-Rate discounts, schools pay a discounted share of the values in Table 4 based on their actual ERate discount. This varies school-by-school and averages 59% for E-Fund recipients (62% statewide).xviii
Very few schools receive less than a 40% E-Rate discount on telecommunications services.
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Table 4. Average Monthly Recurring Costs for Broadband Service Before and After E-Fund
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Type of LEA
Alternative/Charter School
Career and Technology Center
Intermediate Unit
Non-Public School
School District
Grand Total

Values in Pre-E-Rate Dollars
Average of Total Cost Before
Average of Total Cost After
$654.00
$1,187.51
$1,366.14
$2,052.15
$2,768.82
$2,484.41
$233.51
$672.29
$2,023.58
$2,485.69
$1,733.66
$2,134.38

As Table 4 shows, many schools did not use E-Funds to reduce the price of their broadband services. In
fact, nonpublic schools experienced a tripling of the price they pay for service. CTCs and
Alternative/Charter schools paid almost twice as much. School districts experienced an average
monthly price increase of $462.11 before E-Rate. Only IUs experienced an actual price decline.
Why would schools pay more money for service after receiving grant funds? One reason is because the
price increase was relatively small for a critical educational service, especially after inflation. The pricing
in Table 4 covers a six year period during which the average price increase for all E-Fund schools was
23%. Over the same period, inflation was 11.5%. Therefore, the average real price increase was 11.5%
or 1.9 % per year.xix

The main reason why schools participated in the E-Fund despite paying higher prices is the value of the
new services. New broadband service, although sometimes more expensive, is more cost-effective than
the old, cheaper service. This is best observed by viewing pricing from a cost-per-unit perspective, as
presented in Table 5. The dollars shown are average costs per month per Mbps, pre-E-Rate.xx
Table 5. Price per Unit of Bandwidth Before and After E-Fund

Type of LEA
Alternative/Charter School
Career and Technology Center
Intermediate Unit
Non-Public School
School District
Grand Total

Values in Pre-E-Rate Dollars
Average of Price Per Average of Price Per
Unit of Total
Unit of Total
Bandwidth- Before
Bandwidth- After
$430.23
$9.84
$475.32
$26.67
$390.00
$9.63
$139.09
$55.77
$537.76
$33.73
$465.93
$35.53

% Difference
-98%
-94%
-98%
-60%
-94%
-92%

Telecommunications, like many other goods and services, is priced by sales volume; purchasing in bulk
drives down the unit price. The same way a can of soda costs less when bought by the case instead of
from a vending machine, a megabit per second of bandwidth costs less when bought by a purchasing
consortium instead of by an individual school. The price-per-Mbps plummeted for E-Fund schools
because they purchased more bandwidth.

Cost-EffectivenessWhy is this important?
Instead of trying to conserve bandwidth
and limit information exchange, schools
can consume bandwidth and encourage
the free-flow of information. With
abundant, affordable bandwidth,
Pennsylvania schools have the freedom to
access educational resources worldwide.

This is important because low
bandwidth prices enable a paradigm
shift in the way schools approach
educational data and content. Instead
of trying to conserve bandwidth and
limit information exchange, schools can
consume ample bandwidth and
encourage the free-flow of
information. With abundant,
affordable bandwidth, Pennsylvania
schools finally have the freedom to
access educational resources
worldwide.
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Table 5 shows the magnitude of the change. On average, E-Fund schools experienced a 92% drop in the
cost to transport a unit of data. Districts achieved bandwidth price reductions of more than $500 per
month per Mbps with the E-Fund. Nonpublic schools experienced a smaller reduction because they
purchased less bandwidth. However, they still achieved an average 60% reduction in price. Overall, all
types of LEAS achieved significant reductions in the price of exchanging data.
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Variations by Type of Community, Income Level and Region
Figure 9 below presents pricing variations in telecommunications costs for school districts that received
E-Funds. With a few exceptions, most E-Fund districts today pay between $2,000 to $3,000 per month
(pre-E-Rate) for broadband service regardless of the type of community, income level or region.xxi
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71-100%
61-70%
51-60%
41-50%
31-40%
21-30%
11-20%
0-10%
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Price Comparisons by Type of Community

Conclusions about Cost -Effectiveness
The E-Fund helped establish a standardized price
range for broadband services statewide. With
Act 183, districts of all types in all regions could
expect to pay about the same base price for
high-speed service to their main school location.
This provided more certainty for school
technology professionals in planning for future
networking requirements. And, it offered a
degree of stability to school business officials
seeking to mitigate budget uncertainties.

Because of the E-Fund, schools have a
sustainable infrastructure for critical
telecommunications services.
Visit: http://video.paiunet.org/videos/view/106
for a video vignette of how schools in
Southeastern Pennsylvania are
leveraging consortium purchasing to
reduce costs.

Collaboration
In Act 183, legislators encouraged schools to work together on educational technology. They
established priority consideration for consortium networking projects in which schools were part of a
telecommunications consortium. PDE elaborated on this legislative mandate and established
procedures in the E-Fund Guidelines to encourage collaborative purchasing among schools.
Collaborative purchasing provides access to consortium services otherwise not available to individual
schools. It also allows schools to negotiate volume discounts by aggregating their collective buying
power. When schools also develop a shared infrastructure for distributing educational applications,
they create a culture of cooperation that maximizes school resources across district boundaries. In
Pennsylvania, this is expressed in the proliferation of regional wide area networks (WANs).

In the context of the E-Fund, a regional WAN is a voluntary networks of schools that connect together
with high-speed broadband. Prior to regional WANs, schools did not really network with each other.
Instead, they purchased Internet services independently from each other without coordination. With
each school buying its own Internet access, few had enough buying power get volume discounts or
impact the market. As a result, schools were ineffective in influencing the price of broadband service.
With the E-Fund, IUs organized schools into multi-million dollar broadband purchasing consortia. This
was a fitting role for IUs, which were created by the legislature explicitly to provide services that could
be aggregated among multiple schools.
Even before the launch of the E-Fund, several IUs already operated regional WANs. These early
adopters, which included Capital Area IU 15 near Harrisburg, Colonial IU 20 in Easton, Carbon Lehigh IU
21 and Chester County IU 24, provided models for other IUs to follow. During the first year of E-Funds,
11 IUs led efforts to create regional WANs.xxii Ultimately, 82% of E-Fund monies in the
Telecommunications Services Category ($21.6 million) and 36% of the E-Fund’s grand total would
finance regional WANs.xxiii
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Regional Wide Area Networks
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Before E-FundInternet-Only

Before the E-Fund, schools
connected separately to an
Internet Service Provider (ISP)
for Internet access. Typically,
the Internet was a school’s
only way to exchange data
with the outside world.
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After the E-Fund, most schools
connected to a regional WAN
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After E-FundRegional WAN

instead of an ISP. Then the
regional WAN would secure an
Internet connection serving all
the schools and eliminating the
need for separate Internet
connections to an ISP. This
allows schools to buy Internet in
bulk and save money on volume
contracts.
In addition, regional WANs
provide access to other
educational resources. Schools
on regional WANs do not need
to use the Internet in order to
exchange information with
other regional schools. Instead,
data traffic stays local and secure on its own private network. In addition, regional WANs provide
shared access to other educational networks, like PAIUnet, which provides statewide access to other K12 schools, and Internet2, a worldwide consortium of research institutions. Essentially, most regional
WAN schools get four networks in one: the Internet, Internet2, PAIUnet and the regional WAN itself.

F IGURE 10: S CHOOL T ELECOMMUNICATIONS N ETWORKS B EFORE AND A FTER E-F UN D - I NTERNET O NLY VERSUS R EGIONAL WAN

The key difference between the
way schools purchased
broadband services before and
after the E-Fund relates to how
schools exchange information
with each other and the
outside world. Figure 10
illustrates the differences
between the Internet-Only
model (before) and the
Regional WAN model (after).

Collaborative Internet Access
Regional WANs offer several distinct advantages to schools. One of the most important is access to
affordable consortium Internet services. Table 6 shows before-and-after statistics about Internet access
for E-Fund schools participating in regional WANs, broken down by type of LEA. On average, WAN
schools receiving E-Funds bought 24 Mbps of Internet via regional WANs, up from 7.4 Mbps before.xxiv
Table 6. E-Fund Schools Using Regional WANs for Internet, Monthly Costs and Unit Costs
Values- Mbps and Dollars per Month per Mbps- Pre-E-Rate

Type of LEA
Alternative/Charter School
Career and Technology Center
Intermediate Unit
Non-Public School
School District

Grand Total

Average
Internet
Bandwidth
Before
1.0
4.8

17.2
3.0
7.9
7.4

Average
Internet
Bandwidth
After
9
18
54
5
27
24

Average
Internet
Cost
Before
$256.00
$742.26
$910.31
$104.40
$789.43
$770.92

Average
Internet
Cost
After
$606.10
$438.58
$813.14
$127.39
$642.82
$581.39

Average
Price Per
Unit of
Internet
Bandwidth
Before
$170.67
$310.12
$198.53
$69.60
$234.14
$235.91

Average
Price Per
Unit of
Internet
Bandwidth
After
$69.50
$44.64
$30.30
$39.09
$35.26
$36.41

 E-Fund schools
participating in regional
WANs received 224%
more Internet bandwidth
for a 25% less cost
 That equals $24.7 million
in annual Internet savings
to E-Fund regional WAN
participants.

On a cost per-unit basis, E-Fund schools in regional WANs
improved their Internet access price from $235.91 per
month per Mbps (pre-E-Rate) to $36.41 per month per
Mbps, an 85% reduction in price. To put that in
perspective, consider the following analysis.
On average, 621 LEAs receiving E-Funds and participating
in regional WANs saved $199.50 per month per Mbps
and purchased 16.6 Mbps of additional Internet via
regional WANs.xxv Accordingly, 621 LEAs purchasing an
additional 16.6 Mbps for $199.50 cost savings over 12
months equals $24.7 million in annual Internet savings to
E-Fund regional WAN participants.
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The cost columns in Table 6 isolate the Internet access costs to schools from the additional
telecommunications costs required to deliver the Internet. In telecommunications terminology, this
refers to the Internet “port” charges only. As Table 6 depicts, the monthly costs for school Internet
access declined from $770.92 before the E-Fund to $581.39. To summarize, E-Fund schools participating
in regional WANs received 224% more Internet bandwidth for 25% less cost.
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Internet2
Schools interested in Internet2 also find regional WANs most cost effective way to connect. Internet2 is
a worldwide network of K-12 schools, universities and research institutions for the exchange of data
over high-speed, private circuits. It provides a preferred channel for educational applications that
require a high-quality transmission, such as for high definition videoconferencing.
Today, 489 E-Fund recipients report having access to Internet2 via regional WANs. Prior to E-Fund, only
106 of those LEAs could connect to Internet2. On average, E-Fund schools purchase 1.8 Mbps of
Internet2 via their regional WANs.xxvi

PAIUnet
PAIUnet emerged in 2008 after each IU successfully launched its own regional WAN. Leaders from the
Pennsylvania Association of Intermediate Units (PAIU) decided to connect regional WANS to a statewide
backbone for secure, high-quality and high-speed data exchange. Figure 11 illustrates the topology, of
the network as depicted on the PAIUnet website.xxvii
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F IGURE 11: PAIU NET N ETWORK M AP
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PAIUnet is Pennsylvania’s first statewide network for K-12 education. It was purchased after a
competitive bid process consistent with E-Fund Guidelines and federal E-Rate rules. The E-Fund
provided two rounds of financing to support PAIUnet, the first in 2007 to support network launch and
the second in 2009 primarily for content and professional development. PAIUnet is governed by a Board
of all 29 IUs and managed by a Project Management Team of select representatives from three IUs.

Table 7 shows the breakout of schools participating in PAIUnet by type of LEA. To gain access, PAIUnet
connects regional WANs, which connect individual LEAs, which, in turn, provide access to individual
school buildings (e.g. within a district). By this system, all LEAs access PAIUnet through regional WAN. At
present, 646 LEAs are connected to PAIUnet, including 457 Pennsylvania school districts (91.4% of the
total) and 94 nonpublic schools.xxviii All the IUs remain connected.
Table 7: PAIUnet Participants by LEA
Type of LEA
Alternative/Charter School
Career and Technology Center
Intermediate Unit
Non-Public School
School District
Grand Total

Count of Access to PAIUnet
3
60
32
94
457
646

According to E-Rate filings, 2,640
separate school buildings have
access to PAIUnet via regional
WANs. PAIUnet currently
reaches 1.45 million students K12, up 11 percent from its
inaugural year in 2008.xxix

The PAIUnet website (http://www.paiunet.org/) provides more information about the statewide
network and offers numerous examples of how schools are using it for teaching and learning. It also
explains PAIUnet’s organizational structure and provides an overview of day-to-day operations.

Intra-District (Building-to-Building) Connections

F IGURE 12: T YPICAL S CHOOL D ISTRICT N ETWORK T OPOLOGY

The typical school district in Pennsylvania that uses a regional WAN has a network topology similar to
Figure 12. The district purchases a single high-speed connection to its regional WAN and distributes
Internet and other educational
content to its outlying school
buildings through separate
connections. Often, IUs
encouraged districts to
“piggyback” on the regional
WAN procurements so they
could secure these buildingto-building connections
more cost-effectively as part
of a larger bid process. Of
course, single-campus school
districts do not need to
implement this type of
scenario.
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In the telecommunications services subcategory, approximately six percent of telecommunications
services funding ($1.7 million) was allocated for intra-district, or “building-to-building” services.xxx These
refer to broadband connections linking school buildings within a given LEA, usually a school district.
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Table 8 presents before and after data for intra-district building-to-building connections in E-Fund
school districts. According to survey data and E-Rate reports, the number of E-Fund districts reporting
building-to-building WANs increased from 414 to 457 during the E-Fund period. The average number of
buildings connected per intra-district WAN increased slightly from 5.6 buildings per district to 5.7
buildings per district. And, the total number of buildings connected to intra-district WANs improved
from 2,239 to 2,582 locations.xxxi
Table 8. E-Fund Districts with Intra-District (Building-to-Building) WANs
Districts With IntraDistrict WANs
Before
After

E-Fund Districts with
Intra-District WANs
414
457

Average Number of
Buildings Connected
5.6
5.7

Total Number of
Buildings Connected
2,239
2,582

Compared to other data presented in this report, information about intra-district connections appears
less reliable. The legislature did not require schools to provide any information about building-tobuilding connections and survey submissions by schools to PDE have been inconsistent. To fill in the
gaps, the data team for this report compared actual school submissions about building-to-building
connections to federal E-Rate reports, which are more reliable. Where there were inconsistencies, the
data team used the E-Rate data. This improved upon the original data set and provides more accurate
information for analysis.
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At the outset of the program, some PDE planners were concerned that little grant money would be
available for intra-district connections after paying for regional WAN backbone subsidies. However by
2008, most of the regional WANs already were subsidized leaving ample money for other building-tobuilding connections. In later years, PDE emphasized the availability of funds for such intra-district
connections. According to PDE records, no school seeking E-Funds for intra-district (building-to-building)
telecommunications services was denied or reduced funding during the life of the program.
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Other Telecommunications Services
Besides regional WAN and intra-district services, the EFund also subsidized other telecommunications
services. The internal building subcategory refers to
services required to deliver upgraded broadband inside
school buildings. PDE allocated $158 thousand for this
subcategory, only about one percent of
telecommunications servicesxxxii. The main reason for
the low allocation of funds for this purpose is because
of availability of other funding sources, especially the
expired “Classrooms for the Future” program.

 No school seeking E-Funds
for intra-district (buildingto-building)
telecommunications
services was denied or
reduced funding for the
duration of the program.

“Other telecommunications services” is a catch-all subcategory for eligible telecommunications services
that do not fit neatly into one of the other subcategories. For example, this category was used to
describe the connection linking PDE to PAIUnet. PDE financed $2.8 million for this subcategory,
approximately 11% of the telecommunications services category total. Most of this money was to
facilitate additional collaboration among schools, especially in the area of hosted servicesxxxiii.

Collaborative purchasing provides
access to consortium services
otherwise not available to individual
schools. It also allows schools to
negotiate volume discounts by
aggregating their collective buying
power. When schools also develop a
shared infrastructure for distributing
educational applications, they create
a culture of cooperation that
maximizes school resources across
district boundaries.

An IU will convene a group of schools to
identify educational applications important to
the group but not necessarily affordable if
purchased separately. After assessing
demand, the schools will approach the vendor
about volume pricing discounts and locating
the content server at the IU on the regional
WAN. If the server is located at the IU,
schools can access the content over the
regional WAN without needing the Internet at
all. This provides faster, cheaper and more
reliable connections to run the application.

The best-known hosted services among Pennsylvania schools are video content services. Instead of
using videotapes to supplement classroom instructions, most schools have moved to video-on-demand
services that allow teachers to access content tied to instructional standards. Schools and IUs have
negotiated special deals with the leading video content providers to provide this on-demand content at
discount rates from equipment hosted at the IUs. This provides a superior user experience and has
transformed regional WANs into a critical educational asset.

Variations by Type of Community, Income Level and Region
The data present few important variations in the collaborative capacity of schools based on type of
community, income level and region. Schools are participating in regional WANs in urban areas, rural
areas, suburbs and small towns. Communities of all income levels have schools participating in regional
WANs. Every IU operates a regional WAN for its schools, reaching every county of the Commonwealth.
Where there is a noticeable difference in collaboration is between public schools and nonpublic schools.
Except for a handful of nonpublic schools in regional WANs, nonpublic schools did not start applying for
E-Funds for collaborative projects until late in the program. The Altoona-Johnstown Diocese was the
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CollaborationWhy is this important?

Hosted services are defined as information
applications residing at a secure facility offsite from the end-user. With regional WANs
in Pennsylvania, the hosting site typically is
the IU. Schools have made extensive use of
regional WANs for hosted services. The
concept generally works as follows.
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first, applying for and receiving E-Funds in 2009. In 2010, the Harrisburg Diocese followed and by 2011,
several other Diocesan organizations were actively in pursuit of E-Fund dollars for regional WANs and
other collaborative projects. All of those applications received funding.
By 2011, 94 non-public schools received E-Funds to connect to regional WANs. In addition to Altoona
and Harrisburg, major nonpublic school projects were successfully launched in Erie, Pittsburgh and
Philadelphia, each in partnership with an IU. Overall, PDE’s records show 113 nonpublic schools used EFunds for telecommunications, either to join regional WANs or upgrade Internet connections.xxxiv

Conclusions about Collaboration
The culture of inter-scholastic
cooperation facilitated by the E-Fund may
become a lasting legacy of Act 183.
Visit: http://video.paiunet.org/videos/view/114
for a video vignette of how E-Fund
schools are using collaboration on
academic services to improve education.

Now that most Pennsylvania schools are
connected to regional WANs, educational
professionals are being exposed to a multitude
of new ideas for teaching and learning. As every
PAIUnet school connects to every other with
high-speed broadband, opportunities to share
information have grown exponentially in a very
short period of time. In fact, schools are only
beginning to understand what this means.
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Equipment
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E-Fund Expenditures by Equipment
Subcategories- 2005-2011

This section describes the second major
category of E-Fund eligible uses, equipment.
A school buying broadband service without
having equipment is like a homeowner buying
cable television service without having a TV.
The service is meaningless without it.
The E-Fund paid $13.8 million to schools for
the equipment category, 24% of total E-Fund
expenditures. Figure 13 shows the equipment
breakdown by two subcategories:
telecommunications equipment and content
equipment.xxxv

39%

61%

TE1 - Telecom Equipment
CO1 - Content Equipment

F IGURE 13: B REAKDOWN OF E-F UND E XPENDITURES - E QUIPMENT

Regional WANs and PAIUnet continue to organize their schools in order to take advantage of this new,
free-flow environment. This new system does not come without its challenges. For example, although
statewide networks render district and IU information boundaries obsolete, state laws and educational
customs remain based on the old system. It will take some time for schools to sort this out. In the
meantime, the culture of interscholastic cooperation facilitated by the E-Fund may become a lasting
legacy of Act 183.

Telecommunications Equipment
Telecommunications equipment includes the devices that reside in the school buildings and receive the
connections from the broadband service providers. Typically, this includes routers, switches and
firewalls. The E-Fund paid $5.3 million for this subcategory, 39% of the equipment total.xxxvi
Telecommunications equipment is treated differently by the federal E-Rate program compared to
telecommunications services. On-premise networking equipment only is eligible for E-Rate subsidies if it
is leased from the provider that also provides the transport services and only supports the vendor’s
network. This places restrictions on the ability of schools to use E-Rate dollars for equipment.
For example, suppose a school needs a router as the demarcation point between its intra-district WAN
and the vendor’s commercial network. If the school intends to use that router to distribute traffic to
different schools on its network, it cannot use E-Rate to subsidize the router. Or, suppose the school
wants to purchase telecommunications services from one vendor and rent the equipment from another.
In that scenario, the equipment would not be E-Rate eligible.
Fortunately, the E-Fund program does allow for the purchase or lease of equipment both in statute and
in the Guidelines. This provided flexibility to the schools to choose the most cost-effective and
functional network designs without over-considering the E-Rate implications. As a result, schools were
able to standardize on common equipment, upgrade networking gear to handle high-speed connections
and refresh old or outdated equipment.

Content Equipment

E-Fund recipients used E-Fund monies to pay for
many different types of distance learning equipment,
especially for videoconferencing. Such equipment
included robust (many-to-many) solutions as well as
individual solutions (e.g. web cameras). The intent
was to connect individuals and groups with resources
outside the confines of the classroom.
For teachers and administrators, the most popular
early use of videoconferencing equipment was
holding virtual meetings. The accessibility of
equipment, effective training on best-practices and
robust bandwidth laid the groundwork for costsavings in administrative meeting expenses.

In October, 2010, Attorney General
Tom Corbett facilitated a
presentation of “Sticks and Stones:
Cyber bullying” at the Montgomery
County middle and high schools via a
bridged videoconferencing event.
Click here to see the recorded video:
http://www.mciu.org/Divisions/TechnologyI
nformationServices/Cyberbullying/tabid/62
7/Default.aspx
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In the E-Fund, “Content equipment” refers to end-user devices designed to optimize the use of
broadband networks in schools. Usually, this refers to videoconferencing equipment. It also can include
servers for hosting content or and other interface equipment. The E-Fund paid $8.5 million to schools
for this subcategory, 61% of the equipment total.
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In statistics reported by PAIUnet, by replacing in-person meetings with PAIUnet’s videoconferencing
tools, IUs and schools saved approximately $500,000 in travel costs in 2010.xxxvii
Videoconferencing also was used for students in the classroom. The E-Fund financed virtual field trips,
distance learning opportunities and team-based learning and other kinds of student-to student
collaboration. Ultimately, student applications also would become a popular use of E-Funds.
During funding years 2005 through 2011, 26 different lead applicants used E-Funds for various
videoconferencing projects and applications. Of the $8.5 million awarded, approximately 85% of that
amount was invested in the procurement of videoconferencing units, projectors and miscellaneous
supplies for classrooms, conference and multipurpose rooms (see Figure 14). Equipment was mounted
permanently or configured as mobile units based on usage goals and audience focus.xxxviii
The remaining 15% was allocated for video conferencing bridges and servers. By incorporating a video
conferencing bridge, large group conferences, meetings and learning opportunities are made available.
The bridge connects individual units and counts them as “seats”. Bridges are designed with expansion
capabilities and effectively utilized by many of the E-Fund participating LEAs.
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While the distribution of
the equipment and the
actual usage statistics were
not tracked nor reported
upon during the course of
the funding years, a
representative sample of
pricing and solution set
presents a realistic
opportunity to estimate
the number of video
conferencing units
purchased with E-Funds.

$1,272,160

$7,208,908

Video Conferencing Units

Other VC Tools

F IGURE 14: B REAKDOWN OF E-F UND E XPENDITURES - V IDEOCONFERENCING
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In the 2008 Funding Year, PDE experienced a surge in the number of requests for videoconferencing
units and bridges. PDE funded requests during 2008 with the caveat that the awarded LEAs work
together to establish the most effective way to pool the monies and services to avoid redundancy. The
PAIU Information Management Services committee (PAIMS) took the lead in designing a scalable and
efficient solution for
member schools. The
result was more informed
Video Conferencing Solutions buyers, quicker
by Type Purchased via E-Fund 2005-2011
implementation, and faster
usage of the systems.

F IGURE 15: A NNUAL E-F UND V IDEO C ONFERENCING P URCHASES

The diagram in Figure 15 depicts the number of video conferencing units procured using E-Funds
assuming an average price of $8,500 per unit. This considers the full gamut of solutions and takes into
account high-end room units ($25,000 - $35,000) to low-end portable solutions like mobile web cameras
($40 - $100).xxxix

Content Equipment Video Conferencing Units
Purchased via E-Fund 2005-2011
217
165
148

145

129

2005-2006

2006-2007

123

2007-2008

2008-2009

2009-2010

2010-2011

Conclusions about Equipment
Having affordable, reliable and sustainable equipment solutions for technology and content has been a
priority in considering applications for the E-Fund. Careful consideration inspired collaboration amongst
LEAs and brought forward immediate tangible benefits of the improved telecommunications services
through in-practice examples and coordinated initiatives.
While the programming and content that is delivered via the equipment is ultimately the center of
attention, having misalignment of resources will call attention to the shortcomings of the technology.
That said, it has been a critical assignment in the architecture of E-Funded projects to make certain that
a balance between the bandwidth, technology and content exists. Without exception, technology and
content equipment coincided with telecommunications projects which netted greater bandwidth at
lower cost per unit. Consequently, those steps were considered seriously when entertaining content
delivery that required specific delivery modalities and bandwidth requirements.
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It is estimated that 927 units were secured through the E-Fund investment of $8.5 million for the
expressed purpose of creating interactive, engaging, and cost-saving programs. It is also of note that the
procurement and implementation trends have remained very consistent. This is attributed to the
prescriptive rollout strategies of many of the LEAs whereby initial equipment installation occurred at the
high schools with progressive planning for middle, intermediate, and elementary schools.
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Distance Learning Initiatives
Another statutory use of E-Funds is for distance learning initiatives. Loosely defined in the Act 183
legislation, PDE has allowed liberal use of funds in this category with one important caveat; monies
typically are required to pay for one-time costs instead of recurring expenditures.
Previous sections of this report relied mostly on data collected by the school surveys. In this section,
most of the data comes from reporting records of LEAs to the PDE regarding approved E-Fund project
plans, progress reporting and final expenditures.
In early 2011, the research firm CaseNEX completed a
PDE-commissioned qualitative review of the E-Fund
program with oversight by PAIU. The results are
available online and contain testimony from E-Fund
participating LEAs with details regarding their
challenges and successes with distance learning
initiatives. This information not only informs those
who are evaluating the overall effectiveness of the EFund program but provides, in anecdotal format, a
first-hand account of education reform as online
learning began its journey toward mainstream
implementation.

Building a Better Future:
Pennsylvania
E-Fund Evaluation
-To view the
CaseNEX Case Study about the
E-Fund, click:
http://www.casenex.com/casenet/frontP
ages/Act183/buildingBetterFuture/buildin
gBetterFuture.jsp#TOCLink3

Content and Applications
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Content and applications are among the most popular and important uses of E-Funds within the
Distance Learning category. Content is defined as educationally-relevant digital media. It could be
videos, online textbooks, music files or any other type of electronic media. Applications refer to how
content is used for teaching and learning. Examples are web-based tools, interactive programming or
online courses.
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Content and applications answer the critical question of what to do with a high-speed network once it is
in place. E-Fund recipients purchased online content and licensed digital media in order to provide
worthwhile robust educational programming over their new networks. Recipients also used funds for
various types of online applications; either purchased from vendors or developed themselves. These
applications were integral to the distribution, management and monitoring of logistics and learning.
In 2005, a major logistical challenge in schools was the management of the physical inventory of VHS
tapes and DVDs. Set up as a lending library, the media managers had to coordinate resource requests,
delivery, recovery, and restocking. A very immediate cost-avoidance strategy of converting to online
libraries and leveraging centralized repositories for the real-time distribution of resources was widely
adopted. E-Fund dollars provided assistance with the one-time startup costs associated with creating
the processes and initial inventory and distribution strategy in this new model.

By 2010, content and applications planning had moved to focus on blended learning programs consisting
anywhere from full- to part-time online. Not only were innovative regional solutions becoming
developed, but statewide coordination to ensure sustainability and avoid redundancy became the
normal operating procedure. Procurements began to be broader than the E-Fund LEA reach and could
truly be considered state-wide. The three key drivers for this were the direction from PDE, availability of
E-Funds, and a delivery system to market and support the roll-out (PAIUnet).
The breakdown of content funding year-by-year is shown in Figure 16.xl Twenty-one lead applicants
received funding for content and applications totaling $6 million. All of the funding in this category was
used to purchase content or applications with one or more of the following attributes:








PA SAS-Aligned
Hosted at an IU on the regional WAN
Interactive
On-demand
Competency-based
Consortium priced
Contains measurable performance measures

Content Licenses and Other Content by Funding Year 2005-2011

$690,369

F IGURE 16: B REAKDOWN OF E-F UND E XPENDITURES - C ONTENT

2009-2010

$802,736

$604,663

2008-2009

$359,463

$573,696

2007-2008

$383,018
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$80,059
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2005-2006
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2010-2011
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Content
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This section contains some specific examples from E-Fund recipients that represent “best practices” for
use of digital content for effective education. All of this content is accessible over broadband networks
build or expanded with the use of E-Funds.
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Defined STEM programming (Science Technology, Engineering and Mathematics Education) is
available to Pennsylvania schools at a consortium discount of 80 percent. This discount is
possible due to LEA and E-Fund recipient Chester County IU 24 acting as agent for PAIUnet.



Bucks County IU 22 pioneered a large scale implementation of Safari Montage in Pennsylvania
due, in part, to an E-Fund grant. Safari’s digital content is optimized for distribution over
regional WANs. This allows for higher-quality video and saves Internet bandwidth for other
uses. With this consortium deal, schools receive the service for 70 percent less cost.



An online Asian Studies program was developed by Berks County IU 14. The consortium is
delivering Asian culture and language classes with native language teachers to students across
the Commonwealth. One-time start-up costs were supplemented through an E-Fund award.



An Internet Safety Training program, iSAFE, is available to Pennsylvania schools at a drastically
reduced price (87% discount) due to consortium pricing and centralized access to the training.
Schools will have access to this acclaimed online curriculum as a result of a successful E-Fund
project implementation led by PAIUnet.



Incorporation of digital text books into core curricular subjects has trended nationally. The
alignment of digital text to the classroom scope and sequence along with a robust professional
development program was the focus of an E-Funded project with Capital Area IU 15. By utilizing
digital textbooks available via Creative Commons, the cost for the textbook, itself, is free. The
alignment in Moodle, linking to other free or low-cost resources, and cohort-based professional
development came together for implementation regionally during the 2011-2012 school year.



Many content delivery systems and online content provider aggregation models were
developed faster and with a large regional focus, thanks to the E-Fund. To name a few of these
large initiatives - Capital Area Intermediate Unit 15 has “CAOLA”, Northeastern Educational IU
19 has “VLINC”, Northwest Tri-County IU 5 created “Blended Cyber Services” and Allegheny IU 3
implemented “Waterfront Learning”. Each of these solutions provides a comprehensive online
continuum of content offerings while centralizing the operations, logistics, pedagogy,
monitoring, and communications for the students.



As LEAs produce or purchase marketable content, PAIU has created a centralized portal for
access to those resources in an organized catalog at www.paiunet.org. Discounted pricing is
available on 18 educational programs with new programs being added on a monthly basis. The
portal also provides access to hundreds of online courses from Pennsylvania- certified teachers.
Students have the option to take a single course or a complete curriculum online.

Applications



Beginning with the 2008-2009 funding year, there was an expressed desire for all custom
student and teacher content to be aligned with Moodle. This open source tool became a widely
adopted standard for the management of course and digital content resources and provided a
cost-effective backbone for sharing those courses and digital curricular resources and maps. To
make this recommendation even more relevant, funded initiatives were quite often designed to
“map to PA SAS”.



VoiceThread is a collaborative, multimedia application that presents images, documents, and
videos while allowing participants to navigate pages and post comments in five ways – voice,
text, audio file, video, and “doodling.” Participants also can share their comments remotely,
creating a unique and interactive experience. This innovative learning aid is available to schools
at a discounted rate made possible through the collaborative efforts of PAIUnet and an E-Fund
project.



Lancaster-Lebanon IU 13, Bucks County IU 22 and Montgomery County IU 23 have partnered to
create the PAIUnet Disaster Recovery System. It allows schools to back up critical information at
secure, remote facilities off-site, all via the high speed network, PAIUnet. This mission-critical
system would normally be cost prohibitive, but through the consortium and with the
opportunity to leverage the private network, this necessary solution is now a very real disaster
recovery option for Pennsylvania Schools.



Agenda Manager is available through Capital Area IU 15 and accessible via PAIUnet. It helps
schools manage meeting agendas, minutes and other important tasks associated with effective
and open public meetings. At a more cost effective price than BoardDocs, this paperless
meeting tool is not only “green”, but efficient. The solution leverages the broadband network
and allows for centralized hosting and local control.



“Keystone Commons” was created to be a secure alternative to Facebook and other popular
social networking sites. Funded, in part, by an E-Fund Grant and developed by PAIUnet,
Keystone Commons allows students and teachers to communicate with their peers statewide in
a safe and controlled environment.

Instructional Professional Development
The E-Fund also allows recipients to use monies for professional development. Almost all E-Fund grant
applications included professional development as at least one component of their funding requests,
PDE was generous in its approval of monies for such purposes.
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The opportunity to utilize applications to streamline communications, store and serve critical data,
facilitate and monitor learning, and meet the immediate needs of teachers and students came at the
perfect time for Pennsylvania. With a delivery model in place to plan, implement and measure new
programs, LEAs had the opportunity to compare options with their peers and to seek better pricing and
shared implementation risks by including their statewide cohorts.
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A total of $4.7 million was awarded and described in aligning to the implementation of video
conferencing, content or applications roll-outs. In the early funding years (2005 to 2007), much of the
training required by the applicant LEAs was related to the technology solutions and the professional
development was designated in the technical support training services (TS) category.

Professional Development Expenditures by Funding Year 2005-2011
$1,582,536
$1,343,168

$708,529

$392,351
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$307,696
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2005-2006

2006-2007

$350,226

2007-2008

2008-2009

2009-2010

2010-2011

F IGURE 17: B REAKDOWN OF E-F UND E XPENDITURES - P ROFESSIONAL D EVELOPMENT

As Figure 17 depicts, a surge in professional development funding began in 2008, as coordinated and
broadly implemented solutions were the focus of the grant applications. Anticipating this increase in
funding requests, in early 2009, PDE asked awarded LEAs to attend a series of video conference
collaboration sessions regarding a joint planning and sharing of resources to ensure that resources and
efforts were maximized. A core tenant of that planning was that any custom-created content be
Moodle-accessible so that course sharing would not be deterred by platform incompatibility or
propriety.xli

Much of the success in content and application roll-out can be attributed to finely crafting
communications and training for the professionals who use those resources daily. Additionally, many of
the professional development offerings were not one-time events. The training was delivered live and
most times recorded for later reference or for those who could not accommodate the schedule.
Additionally, because of the trending toward, “just-in-time, just-enough” training, work with
Pennsylvania’s higher education community allowed for rapid development of credentialed sequencing
of professional development modules and interactions.

While the tracking of specific course content and duration of training was not required in status or final
E-Fund reporting, there is enough information available to make the assumption that professional
development was delivered, on average, in a 3-day format at a cost of $300 per seat. Reported costs
indicate that the average cost per training day was $100 per student.
Training educational staff is a core competency of IUs, so it is no surprise that PAIUnet is being used
extensively for professional development. PAIUnet’s fiber backbone is optimized for streaming video,
conducting videoconferences and supporting other bandwidth-intensive training applications. E-Funded
projects seeded broad-reaching professional development programs that have grown into statewide
offerings. Notable E-Fund enabled professional development includes:
Northeastern Educational IU 19 offers an
online professional development program for
teachers and staff via PAIUnet. Educators can
renew initial certification, obtain permanent
certification, attain a Master's Equivalency
Certificate or take courses to improve skills.

- Nearly $4.7 million was
awarded for use in training
for students, teachers,
administrators and staff.
- It is estimated that 15,615
teachers received an
average of 3-days of
professional development
via E-Fund-enabled learning
opportunities.
- That is equivalent to 46,845
days of training.



The Keystone on Demand initiative allows
busy educators to view live or recorded
videos on timely topics through the
PAIUnet.org portal while keeping up-to-date
with new initiatives or teaching strategies.



Tuscarora IU 11 partnered with Penn State
University to develop and deliver seminars
about the new fiscal realities facing schools in
the Commonwealth. High-quality
videoconferencing via PAIUnet was used to
conduct the sessions.



Recently, schools across Pennsylvania participated in a live, interactive professional
development videoconference focused on the Governor’s budget proposal with facilitation led
by Pennsylvania Department of Education Secretary Ron Tomalis. Leaders who could not attend
real-time were able to view the proceedings later via PAIUnet.

Conclusions about Distance Learning Initiatives
Distance learning initiatives for students are trending less toward event-based education and more
toward a hybrid learning model - fully integrating classroom instruction with robust online content. The
availability of quality connections, vetted content and progressive educators has created a solid
foundation for blending online resources into the classroom for differentiated education.
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“Blended learning should be
viewed as a pedagogical
approach that combines the
effectiveness and
socialization opportunities of
the classroom with the
technologically enhanced
active learning possibilities of
the online environment,
rather than a ratio of delivery
modalities. In other words,
blended learning should be
approached not merely as a
temporal construct, but
rather as a fundamental
redesign of the instructional
model with the following
characteristics:
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- A shift from lecture- to
student-centered
instruction in which
students become active and
interactive learners (this
shift should apply to the
entire course, including
face-to-face contact
sessions);
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- Increases in interaction
between student-instructor,
student-student, studentcontent, and studentoutside resources;
- Integrated formative and
summative assessment
mechanisms for students
and instructor.”
Dziuban, C., Hartman, J.,
Moskal, P., “Blended
Learning,” EDUCAUSE
Review, Volume 2004, Issue
7, 2004

Educators have been observing this trend since 2004. Both PDE
and the E-Fund LEAs understand that a solid core foundation of
content that is mapped to outcomes, assigned to individuals based
on assessed need, and delivered in a modality that is aligned with
the learning style of the learner is paramount. EDUCAUSE Review
published the adjacent excerpt in 2004.xlii
The E-Fund provided the framework for educators to “learn by
doing” in utilizing the same educational practices in their
professional learning as they will be implementing the classroom.
The formation of cohorts, job-alike groups, and coordination with
many other technology and educational initiatives that launched
between 2005 and 2011, glued together the parts. Individually,
those parts are not as transformative as the sum of those parts.
In many E-Fund grants, schools adopted a “train-the-trainer” model
for professional development. In such cases, schools established
mechanisms to create in-house subject matter experts who would
formally share their knowledge with their peers. This provided the
added benefit of creating local stakeholders in the E-Fund projects
who were more accountable for results. They could work from
within the organization to encourage more rapid adoption of new
ideas, conduct better evaluation of results and establish program
sustainability after E-Funds expired.
This is a demonstrative shift in philosophy as content vendors are
no longer viewed as the sole delivery option for training, rather
they are the knowledge base and that knowledge is translated into
a localized form and format for local implementation. The
investment that PDE made in distance learning via E-Fund awards
has built capacity, eliminated potential redundancy, and created a
shared teamwork mentality for education professionals.

Technical Support Services
Act 183 recognized that new technologies require new levels of
technical expertise within schools, so the E-Fund enabling
legislation also authorized grant monies for Technical Support
Services. PDE’s E-Fund Guidelines clarified that schools could not
simply use E-Funds for staff salaries, but should use the funds to
hire additional support directly related to E-Fund WAN projects.
Technical support services would emerge as an important enabler
to the other objectives defined in the program.

F IGURE 18: E-F UND E XPENDITURES - T ECHNICAL S UPPORT S ERVICES

Figure 18 shows the ETechnical Support Services Funded expenditures in the
E-Fund Expenditures by Category 2005-2011
technical support services
category for the period
10%
2005 through 2011. $7.1
6%
million was invested in staff
support, technical
professional development,
and distance learning
content. Technical Staff
84%
support (TS1) includes
things like hiring
consultants or specialists to
TS1 - Technical Support
TS2 - Technical Support Training
assist school personnel
TS3 - Technical Support Content
with the execution of WANrelated technology, content
or professional development projects. Often, this included hiring engineers, telecom procurement
experts, contract specialists, curriculum designers, content developers or instructional planners.xliii

The technical support training (TS2) is a professional development category and is more specific. It
refers to training Information Technology staff in schools in the new WAN technologies employed to
include the equipment and content. In the first four (4) funding years, this meant training school
personnel in employing new telecommunications tools and keeping the new networks up and running.
In latter funding years, this training expanded to include cloud technologies, single-sign on and portalrelevant topics, and network expansions for operational efficiencies (e.g. Voice over IP - VOIP). In
assuming $1,000 per average technical course per person for $451,430, it is estimated that 451 technical
professionals within the IUs and school districts were trained.
Technical support content (TS3) supports the ongoing need for training by allowing for the licensing of
commercial or development of custom content aligned to the training needs of the school technical
staff. In accordance with the trending of the student learning and teacher development content, since
2008, much of this content has been secured for online delivery and tends to be highly interactive.
Over the course of the E-Fund program, $670,000 was allocated to technical support content. It is
understood that the overarching content trends and strategies have created a more united approach to
managing content and, as such, it is reasonable to include this number in the total cost for professional
and ongoing development.
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TS1 represents the largest expenditure sub-category in technical support services. Approximately 75%
of the 35 awarded LEAs receiving funds in the broader technical services category. Assuming an average
rate of $100 per hour for $6 million spent, 60,000 hours of technical support services were procured and
provided. Converting this number to a full time equivalent (FTE) number, 29 FTE’s were added across 26
awardees during the six funding years.
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Conclusions about Technical Support Services
The inclusion of a “technical support services” category as an eligible use of E-Funds created a better
alignment between technology, process, people and content. The LEAs had the flexibility to augment
their existing capabilities with specialists while learning new skills for ongoing program management
after the throes of the implementation and testing period. This also allowed for the accurate evaluation
of ongoing level of effort and likely avoided over-staffing or competency gapping in new areas.
As the operations models changed, the operations processes required modification. This is an important
step that is sometimes overlooked during the process of change. By having the ability to temporarily
consult with process and operations experts, the LEAs were able to gain insight into best practices,
define gaps in capabilities, and take time to build a business model around any new solution that
required in-house staffing. This actually provided an important validation and retrospective look at how
to improve quality and efficiency and allowed for widespread innovation and creativity as the LEAs
focused on the strategic, rather than tactical parts of the implementation.

Barriers to Participation
Up to this point in the analysis, discussion has focused on schools that received E-Funds. This section
looks at those that did not.
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F IGURE 19: S CREENSHOT OF I NTERACTIVE MAP - E-F UND N ON -P ARTICIPANTS
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Figure 19 plots the school districts and CTCs that did not receive E-Funds. An interactive version of the
map may be found in Appendix B. Since almost every school that applied for eligible services received EFunds, the primary question is, “Why did some schools not apply at all?” The answer can be found by
scrutinizing the non-participating schools.xliv

Overall, 37 districts and 10 CTCs did not apply for the program. Of those 47 LEAs, 13 are in Chester
County. Chester County was an early adopter of advanced networking technologies among schools and
each of the Chester County schools already participated in a regional WAN before the E-Fund existed.
Another eight of the non-participating LEAs are part of Lincoln IU 12 in Adams, Franklin or York counties.
Lincoln IU 12 applied for and received an E-Fund grant in 2005, but those eight LEAs initially chose not to
participate. Later, in 2008, IU 12 incorporated those schools into its regional WAN without the use of EFunds. Instead, IU 12 used technical support services from the Broadband Outreach and Aggregation
Fund (BOAF) to execute the competitive bid process. The BOAF also is an Act 183 program.
The City of Philadelphia School District and its associated CTC did not receive E-Funds. The district
already had a regional WAN before the E-Fund. All of the above mentioned LEAs (23 in total) received
secondary benefits from Act 183 through PAIUnet. They are currently connected to PAIUnet, which
received start-up financing from the E-Fund.
That leaves only 24 non-participating public school LEAs statewide not accounted for in the explanation
above- 16 districts and eight CTCs. Those three percent of school districts declined invitations to
participate in various E-Fund consortia across the Commonwealth.

Nonpublic Schools
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F IGURE 20: S CREENSHOT OF N ON -P UBLIC S CHOOL E-F UND R ECIPIENTS

Figure 20 is a screenshot of an interactive map of nonpublic schools that used E-Funds to upgrade their
broadband capacity. It can be found Appendix B. As depicted in the screenshot, most of the nonpublic
schools receiving E-Funds were in the southeast, southwest and northwestern parts of Pennsylvania.xlv
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As previously mentioned, nonpublic schools discovered the E-Fund late in the process. In the early years
of the E-Fund only a handful of nonpublic schools applied for E-Funds at all, mostly as school hub-sites
on regional WANs. For example, Marian Catholic High School in Schuylkill County was one of the first
Diocesan schools to partner with an IU, receiving E-Funds in 2006 through Carbon Lehigh IU 21 and
Schuylkill IU 29. By 2009, IUs launched diligent outreach to regional nonpublic schools to get them
involved with the program. PDE also actively worked to promote the E-Fund to nonpublic schools.
Four Catholic Diocese organizations led the way in coordinating with regional IUs to connect Catholic
Schools to regional networks: Altoona-Johnstown, Allentown, Erie and Harrisburg. Each of these four
organizations coordinated large groups of schools, oversaw a complex consortium bid process and
worked with an IU to apply for E-Funds. Catholic schools in Altoona-Johnstown connected to
Appalachia IU 8, schools in Allentown connected to Carbon Lehigh IU 21 and Berks IU 14. Erie Diocese
schools joined the Northwest Tri-County IU 5 regional WAN in Edinboro and schools in the Harrisburg
Diocese connected to Lancaster-Lebanon IU 13.
Although there is no E-Fund requirement that nonpublic schools affiliate with IUs, each Diocesan
organization decided that joining an existing, functional WAN was more cost-effective than trying to
create a new, duplicate infrastructure. Joining regional WANs also had the added benefit of exposing
nonpublic schools to district and IU resources outside the realm of telecommunications. Today,
nonpublic schools actively participate in collaborative educational technology programming along with
their public school counterparts.
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A primary barrier to additional nonpublic school participation appears to be the cost of
telecommunications services. According to the survey data, the average price paid by nonpublic schools
for broadband service before the E-Fund was $233.51 compared to $2,023.58 for public school districts.
At the end of the process, nonpublic schools average $672.29 per month compared to $2,485.69 in
public school districts. Nonpublic schools
start out paying less and end up paying
less in almost every scenario.xlvi
Although there is no E-Fund
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Cost does not entirely explain why more
nonpublic schools did not participate. The
Archdiocese of Philadelphia and the
Diocese of Pittsburgh only showed
marginal interest in organizing schools for
an E-Fund project despite extensive
outreach efforts by IUs in those regions.
Ultimately, some schools from both of the
major metropolitan areas participated by
joining regional WANs but the rate could
have been much higher. The Greensburg
and Scranton Diocese also turned down
participation opportunities.

requirement that nonpublic schools
affiliate IUs, each Diocesan
organization decided that joining an
existing, functional WAN was more
cost-effective than trying to create a
new, duplicate infrastructure. Joining
regional WANs also had the added
benefit of exposing nonpublic schools
to district and IU resources outside
the realm of telecom.

Comparisons among Participating and Non -Participating Districts
The previous section discussed the LEAs that did not participate in the E-Fund for various reasons. This
section compares schools that received E-Funds to schools that did not. It also breaks down schools that
received E-Funds and participate in a regional WAN against those that do not utilize either resource.
Since this report did not collect comparison data from non-participating nonpublic schools, it only
analyzes school district data.
Table 9 compares districts receiving E-Funds against those that did not in the categories of average total
bandwidth, average total cost and average price per unit of bandwidth, before and after the E-Fund
period. It includes data from Philadelphia, which skew the averages due to extremely large values.
Philadelphia School Districts buys 3,000 Mbps of service for $51,000 a month.xlvii
Table 9: Comparison of School Districts Receiving and Not Receiving E-Funds-Philadelphia Included

E-Fund Status

Average of
Total
Bandwidth
Before

Average of
Total
Bandwidth
After

Average of
Total Cost
Before

Average of
Total Cost
After

Average of Price
Per Unit of Total
BandwidthBefore

Average of Price
Per Unit of Total
BandwidthAfter

E-Fund

60.3

360.1

$2,023.58

$2,485.69

$537.76

$33.73

No E-Fund

354.2

428.8

$2,000.47

$4,515.33

$349.01

$132.29

Table 10 presents the same data except without the Philadelphia School District. Excluding Philadelphia
lowers the bandwidth and cost averages for a more accurate comparison. While the numbers are
slightly different, the conclusions are similar. On average, schools receiving E-Funds paid less money for
better service and experienced accelerated growth in capacity compared to non-participating schools.
On a cost per unit basis, E-Fund schools pay one quarter what non E-Fund schools pay, on average.
Table 10: Comparison of School Districts Receiving & Not Receiving E-Funds-Philadelphia Excluded

E-Fund Status

Average of
Total
Bandwidth
Before

Average of
Total
Bandwidth
After

Average of
Total Cost
Before

Average of
Total Cost
After

Average of Price
Per Unit of Total
BandwidthBefore

Average of Price
Per Unit of Total
BandwidthAfter

E-Fund

60.3

360.1

$2,023.58

$2,485.69

$537.76

$33.73

No E-Fund

336.2

357.3

$2,000.47

$3,224.09

$349.01

$135.52
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Districts that participated in the E-Fund witnessed average total bandwidth increases from 60.3 to 360.1
Mbps, a 497% increase. Districts that did not participate also experienced bandwidth increases but at a
more modest rate of 21%. Table 9 also demonstrates that districts using E-Funds pay significantly less
for service both in total cost and on a per unit basis.
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Table 11 presents another variation of the participating versus non-participating theme. It compares
districts that both received E-Funds and participate in a regional WAN against districts that do neither.
Philadelphia does not influence the data because they are not counted in either category (the district
did not receive E-Funds but does have a WAN).
The differences are more pronounced when schools have both the benefit of grant financing and a
regional WAN. Districts without either E-Funds or WAN connections average 15.3 Mbps of total
bandwidth, which is not even comparable to the 380.0 Mbps available to the fully participating schools.
Moreover, the non-participating districts pay $482.61 more per month for the less-capable service.xlviii
Table 11: Districts with WANs & E-Funds Compared to Districts without WANs or E-Funds

E-Fund/WAN
Status
E-Fund and
WAN
No E-Fund No
WAN

Average of
Total
Bandwidth
Before

Average of
Total
Bandwidth
After

Average
of Total
Cost
Before

Average of
Total Cost
After

Average of Price
Per Unit of Total
BandwidthBefore

Average of Price
Per Unit of Total
BandwidthAfter

62.8

380.0

$2,011.87

$2,450.27

$535.70

$27.96

3.9

15.3

$2,304.06

$2,932.88

$650.07

$254.17

Table 12 disregards whether a district received E-Funds and only considers whether it connected to a
regional WAN (including Philadelphia). Districts without regional WANs experienced bandwidth capacity
increase of 135% during the E-Fund period, ending at 30.5 Mbps per district, on average. Districts with
regional WANs experienced average increases of 348% and reaching 396.7 Mbps.xlix
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When price is considered, the WAN schools perform even better. Average monthly prices are $410.71
lower for superior service. In this scenario, removing Philadelphia does not make much of a difference
because of the large sample size of WAN-participating districts.
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Table 12: Comparison of School Districts with and without Regional WANs

Row Labels

Average of
Total
Bandwidth
Before

Average of
Total
Bandwidth
After

Average of
Total Cost
Before

Average of
Total Cost
After

Average of Price
Per Unit of Total
BandwidthBefore

Average of Price
Per Unit of Total
BandwidthAfter

WAN

88.5

396.7

$2,000.70

$2,600.56

$517.24

$28.49

No WAN

13.0

30.5

$2,246.34

$3,011.27

$601.77

$174.22

Conclusions about Barriers to Participation
Arguably, the most important accomplishment of the E-Fund was the facilitation of regional WANs,
which helped schools purchase significantly more telecommunications services for less money.

Even if a school did not want to join a regional WAN, it still could have participated in a consortium EFund application for distance learning or technical support. Since every application submitted for
eligible services ultimately received funding, it is difficult to come up with a good reason why a school
failed to take advantage of the E-Fund.

Alignment with Statewide Initiatives
Through the guidance and frequent communications from PDE, many alignment opportunities with
statewide initiatives became possible through the E-Fund. Although these priorities shifted and changed
over the years as the Rendell Administration and later the Corbett Administration launched new
initiatives, the overall priorities remained consistent with the four major strategic considerations
established in the original E-Fund Guidelines.
The Pennsylvania Standards Aligned System (SAS) is a collaborative product of research and good
practice that identifies six distinct elements which, if utilized together, will provide schools and districts
a common framework for continuous school and district enhancement and improvement: clear
standards, fair assessments, curriculum framework, instruction, materials & resources, and
interventions.

PAIUnet is Pennsylvania’s network for K-12 education. It is a system of telecommunications
infrastructure and educational applications reaching schools in every county. Over the past few years,
PAIUnet has revolutionized the way schools exchange information with each other. Today, it also is
transforming the very manner in which students learn. PAIUnet starts with Intermediate Units (IUs). IUs
connect to their member school districts, which in turn connect to their schools. These regional IU
networks link to PAIUnet, which provides access to other statewide resources and the World Wide Web.
The result is a seamless network of interconnected schools all linked together with high-speed
broadband.
Since 2008, most large-scale E-Funded projects have aligned with PAIUnet as a service provider,
consultant, or developer. PAIUnet has the potential to deliver substantial cost-savings to schools by
becoming a streamlined means of information exchange between the Pennsylvania Department of
Education (PDE) and K-12 professionals, including the management of PIMS data (PA Information
Management System). The future success of SAS and PIMS depends on access to high-quality broadband
and PAIUnet provides that connection.
Classrooms for the Future (CFF) has changed the way high school teachers teach and how students
learn in over 540 Pennsylvania high schools, affecting over 12,000 teachers and 500,000 students, by
equipping English, math, science and social studies classrooms with enhanced technology, internet
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Recognizing the alignment between regional WANs and SAS, PDE approved financing in the E-Fund
telecommunications services category to connect the agency’s state network to PAIUnet, enabling more
efficient flow of information between the state and K-12 schools across the Commonwealth. PDE and IU
representatives are currently working to optimize SAS content and systems for distribution via regional
WANs and PAIUnet.
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connected laptop computers for teachers and every student, and other state-of-the art resources.
Teachers are creating assignments that not only use technology, but offer students opportunities to
develop 21st Century skills such as collaboration, problem solving, creativity and innovation. l
The equipment provided by CFF continues to be utilized in stationary and mobile lab formats in most
Pennsylvania schools. This meant that when the networks were installed, students and teachers had an
immediate way to get to the new resources. The E-Fund, by nature of its Guidelines, similarly supports
the expressed goals of CFF:




Recognizing and embracing the need for high school reform,
Enabling teachers to use technology as an effective tool for educating students, and;
Preparing students to enter and successfully compete in the ever-expanding high-tech global
marketplace.

CFF Coaches - Districts participating in the Classrooms for the Future program were eligible for a half
time instructional technology coach to assist teachers with just-in-time learning, in-class modeling and
support to help them utilize the equipment effectively and design rigorous, relevant and studentcentered instructional activities. The instructional technology coach supports teachers with the effective
integration of the laptops and CFF equipment into their daily lessons. Many of these Coaches became
project managers, trainers, and facilitators of E-Fund projects.
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IU TIMs - Regional Intermediate Unit Technology Integration Mentors (IU TIM) act as supports and
resources for the Classrooms for the Future (CFF) instructional technology coach and provide
sustainable support for CFF. The IU TIM develops a professional learning community for all CFF
instructional technology coaches within their respective IU. In this non-supervisory role, the IU TIM
supports instructional technology coaches as they support teachers to deliver data-driven, technologyenhanced lessons in their schools.
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Focusing on the instructional technology coaches’ strengths, the IU TIM collaborates with the CFF
instructional technology coaches in their efforts to help teachers transform classrooms into 21st
Century, rigorous, authentic, differentiated, learner-centered environments. The IU TIM understands
the connections between/among CFF and other PDE high school reform projects. The IU TIMs have
been authors of E-Fund applications, fiscal and project managers for approved projects, and lead
trainers in many instances.

Conclusions about Alignment with Statewide Initiatives
The E-Fund has laid a broad foundation of telecommunications infrastructure and information
applications that can support a wide range of future educational technology initiatives. These initiatives
can have an impact on the administrative aspects of school operations as well as pedagogical aspects
related to teaching and learning. Because the E-Fund encouraged a balance of hardware, software and
professional development aligned to priority PDE programs, E-Fund initiatives have a better chance of
having sustainable success.

Impact on Service Providers

First, it is important to emphasize the financing source for the E-Fund.
When Act 183 was passed, local telephone companies were given
choices by the legislature about how and when to deploy advanced
telecommunications services. Three of the largest telephone
companies elected to pay into the E-Fund in lieu of meeting
accelerated timelines for rolling out broadband service to all their
local access lines. The three E-Fund contributing local phone
companies were Alltel, Sprint and Verizon.
Alltel later became Windstream and mostly operates in western
Pennsylvania. The company recently acquired D&E Communications
in the Lancaster area and Norlight Communications, a fiber company
from the Midwest. These acquisitions have significantly expanded
Windstream’s facilities in the Commonwealth.
Sprint also experienced significant changes in its corporate structure.
The local phone part of Sprint broke away from the cellular telephone
business and became Embarq. Later, Embarq was purchased by
Century Link, the third largest telecommunications company in the US.
Today, Century Link operates local telephone systems in the rural
areas of south and central Pennsylvania.
Verizon is Pennsylvania’s largest local phone company and a major
international telecommunications provider. Verizon has successfully
merged its Bell Atlantic properties with the GTE access lines into
Verizon Pennsylvania. Although Verizon has sold some of its access
lines since the E-Fund began, the company still provides local phone
services across the Commonwealth.
Together, the Alltel and Embarq companies contributed about $1
million to the E-Fund. Verizon contributed $59 million, or 98% of the
total. This amount also includes special supplemental payments to the
E-Fund pursuant to a separate agreement between Verizon and the
Rendell Administration. Overall, $60 million was allocated to the EFund from these three companies. No taxpayer money was involved.

Act 183 E-Fund Law
Financing Mechanism
Section 3015(D)(3) of Act
183 details the voluntary
financing mechanism for EFund contributors.
The legislation states:
Beginning in 2005 and
continuing through 2010,
the commission (Public
Utilities Commission) shall,
no later than June 30,
annually assess each
nonrural telecommunications carrier that files
an amended network
modernization plan under
Section 3014 (B)(3) an
amount to be deposited in
the E-Fund. Each carrier’s
annual assessment shall be
payable in two equal
installments due on October
31 of each year, and on
January 31 of the following
year, and shall be based on
the relative proportion of the
retail access lines served by
the nonrural telecommunications carrier in
relation to the number of
retail access lines served by
all nonrural telecommunications carriers that
have filed an amended
network modernization plan
under Section 3014(B)(3). A
rural telecommunications
carrier shall not be required
to contribute to the E-Fund.
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The previous section of this program analysis focused on the impact of
the E-Fund on Pennsylvania schools. This section evaluates its impact
on the telecommunications service providers that serve them. It
focuses on three important areas as they relate to K-12 services:
market share, company partnerships and return on investment.
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Market Share
One of the statutory requirements of the E-Fund was for PDE to give priority consideration to applicants
buying services from E-Fund-contributing companies. In fact, all such applications that met program
Guidelines were fully-funded at the amount requested for telecommunications services.
Table 13 attempts to quantify the success of E-Fund contributors in bidding for contracts to E-Fund
schools. The “# of LEAs” count shown in the table summarizes the number of E-Fund recipients that
purchased telecommunications transport services to their main school hub-sites from one of the E-Fund
contributors, before and after the program period. A hub-site refers to the main location within a
district that receives the broadband service for distribution to other school buildings in the district. The
dollar figures represent the estimated total contract value of those accounts on a monthly basisli.
Table 13. Transport Services by E-Fund Contributing Companies to E-Fund Schools, Before and After
Sprint/Embarq/CenturyLink
# of LEAs
18

Before E-Fund
Monthly Revenue
$27,946.91

# of LEAs
9

After E-Fund
Monthly Revenue
$30,976.51

Alltel/Windstream
Before E-Fund
# of LEAs
Monthly Revenue
13
$23,767.93

After E-Fund
# of LEAs
Monthly Revenue
16
$41,039.82
Verizon
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Before E-Fund
# of LEAs
Monthly Revenue
117
$178,493.01
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After E-Fund
# of LEAs
Monthly Revenue
123
$284,539.54

According to the data, CenturyLink experienced a decline in the number of E-Fund LEAs hub-sites it
served as a prime contractor, although its revenue from remaining customers increased.
Windstream and Verizon both experienced small increases in the number of E-Fund hub-site customers
along with significant increases in monthly contract value. Total revenues to Windstream from E-Fund
customers increased from 23,767.93 per month before E-Fund to $41,039.82 per month after. Monthly
revenues to Verizon from E-Fund hub-site customers increased from $178 thousand to $285 thousand,
an increase of $106,046.53 per month, or $1.3 million per year, a 59% increase.
Figure 21 shows the before and after market share of all transport providers to E-Fund schools. The
ratios are shown by number of E-Fund LEAs served by each service provider. Prior to the E-Fund, 112
providers and combinations of providers served the 678 E-Fund schools. Verizon began the period with
the largest market share by percentage of schools served with 16%, followed by PenTeleData (15%),
Comcast (11%) and Sunesys (4%).lii

Telecommunications Transport Market Share to E-Fund Schools Before
Alltel, 1%
Verizon, 16%
Comcast, 11%

Sunesys, 4%

PenTeleData, 15%

ACC
Adams CATV
Allegheny Com. Connect
American Computer
AT&T
ATX
Blair-Bedford Co CS
CATS
Choice One
Comcast
Cornwall-Lebanon SD
CTC Communications
CTSI
D&E/Verizon
East Pennsboro SD
Expedient
Frontier
Lebanon SD
Marianna Scenery Hill
Midwestern IU 4
MTT First
NCRPDC
NetCarrier
Northeastern Educational IU 19
Penn Telecom
Pinnatech
Qwest
SaidCom Inc.
Service Electric
Sprint
Sting Communications
Sting/Telcove
TelCove
Unknown
USA Choice
Verizon
Windstream

Level 3, 4%

Access Point
Adelphia
Alltel
Armstrong Cable
AT&T/Verizon
Bentcom Communications
Blazenet
Cavalier
CityNet
Commonwealth
Cove.Net/AT&T
CTI Networks
Cumberland Valley SD
Digital Freedom
Embarq
Fibernet
Hickory Telephone
Level 3
Maw Communications
Millersville University
N. Pittsburgh Telephone
NePa Telephone
Netconex
One Communications
PennTelecom
Pottsville Area SD
RCN
Salsgiver
Service Electric
Sprint/Verizon
Sting/AP-Vo-Tech
Sunesys
Time Warner
US LEC
UUNET (MCI Worldcom)
Verizon/CAT
XO Communications

ACS Inc
Adelphia/KCNET
Alltel/Earthlink
AT&T
Atlantic Broadband
Berks County IU 14
Camp Hill SD
Charter Communications
Cogent
Consolidated Communications
Cove.Net/Sprint
CTI/Netraks
D&E Communications
DQE Communications
Epix
Fibertech
Jeff Tech
Lock Haven University
MCI
Minersville Area SD
Nauticomm
Net PhD
Netsync
Paetec
PenTeleData
Pulsenet Inc
Roy Fritz Enterprises, Inc.
SECOM
Simplicity
Stargate
Sting/BRAIN
TCI Network Solutions
Tony Giazedoni
USA Choice
Velocity Net
Verizon/CTC
Yipes
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F IGURE 21: T ELECOMMUNICATIONS T RANSPORT M ARKET S HARE TO E-F UND S CHOOLS , B EFORE E-F UND

Sprint, 1%
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During the E-Fund period, schools consolidated their telecommunications transport contracts in order to
achieve price discounts and create regional WANs (See Figure 22). The number of prime service
providers (and combinations) dropped to 34 vendors. Sunesys emerged as the new leader in terms of
total number of E-Fund customers with 22% of the market. Sting Communications emerged as a major
provider, with 18% of the E-Fund transport customers. Verizon increased its market share to 18% and
Comcast grew to 16%. PenTeleData’s share declined slightly to 12% from 15% before the E-Fund.liii

Telecommunications Transport Market Share to E-Fund Schools- After

Century Link, 1%

Windstream, 2%

Comcast, 16%

Verizon, 18%

Sunesys, 22%
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Sting
Communications, 18%
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Armstrong Cable

Atlantic Broadband

Century Link

Century Link/Level 3

Chesconet

Comcast

Comcast/Frontier/Verizon

Comcast/Level 3

Comcast/Level3/Verizon

Comcast/Millersville

CTI Networks

D&E Communications

Epix

Franklin County CTC

Frontier

Level 3

Maw Communications

NePa Telephone

Netrepid

Nittany Media Inc.

One Communications

PenTeleData

Private Fiber

Shippensburg University

Simplicity

Sting Communications

Sunesys

Time Warner

Unknown

Velocity Net

Verizon

Verizon/Windstream

Windstream

F IGURE 22: T ELECOMMUNICATIONS T RANSPORT M ARKET S HARE TO E-F UND S CHOOLS , A FTER E-F UND

PenTeleData, 12%

E-Fund schools spend $3.7 million more
annually on telecommunications services
than before Act 183. That represents a
27% increase in recurring revenues to
service providers each year.
Visit: http://video.paiunet.org/videos/view/95 for
a video vignette of how schools statewide
are using networks to permanently
increase available bandwidth.

Overall, the level of telecommunications
spending by E-Fund LEAs increased
significantly during the past six years. Before
the E-Fund, the sum of monthly bills paid by
E-Fund schools for hub-site services was $1.1
million. Today, that number is $1.4 million.
E-Fund schools spend $3.7 million more
annually on hub-site telecom services than
before Act 183, a 27% increase in recurring
revenues. This number is likely significantly
underestimated because it does not include
payments to providers for nonrecurring costs
or for intra-district building-to-building
connections.liv

Table 14 quantifies the overall change in Pennsylvania’s school telecommunications marketplace by
expanding the sample set to all schools and all services. It compares data from federal E-Rate filings by
Pennsylvania schools for FY 2005-06 and FY 2011-12.lv

2005-2006
Total Value of Telecommunications E-Rate Requests
All Service Providers
Verizon Companies
Alltel Companies
$123,749,370.60
$18,199,832.92
$1,584,205.89

Sprint Companies
$2,716,717.79

2011-2012
Total Value of Telecommunications E-Rate Requests
All Service Providers
Verizon Companies
Alltel Companies
$210,133,186.93
$25,173,010.14
$5,183,605.23

Sprint Companies
$1,975,198.96

Pennsylvania schools reported contracts totaling $210 million in E-Rate telecommunications services at
the end of the E-Fund, a 69% increase from 2005-06. Verizon’s market increased by $7.0 million, Alltel’s
increased by $3.6 million Sprint’s declined by $741,000. The Sprint decline is likely attributable to the
divesting of its mobile telephone business, which was included in the early numbers but excluded from
the later figures.
Overall, the telecommunications market for Pennsylvania schools is $86 million larger today than before
the E-Fund. Not all of these gains are attributable to the E-Fund. However, these figures do
demonstrate a strong and growing market for Pennsylvania telecommunications companies during a
corresponding time of otherwise poor economic circumstances.
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Table 14: Total Market Share for All Service Providers and E-Fund Contributing Companies
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Company Partnerships
As the E-Fund encouraged schools to work together on
consortium procurements, schools prodded service
providers to meet their shared demands. Before the EFund, most telecommunications providers worked
independently without formal arrangements for sharing
facilities across company boundaries. The E-Fund
provided incentives to establish new subcontractor
arrangements that maximized the use of existing
facilities without wasteful overbuilding or redundant
construction.
Schools deliberately decided to take a regional
approach to E-Fund procurements. Only a few vendors
could be competitive on statewide projects, so IUs
organized regional bids that encouraged local
competition. This helped schools get the best prices for
services while maintaining local relationships.

Before the E-Fund, most
telecommunications providers
worked independently
without formal arrangements
for sharing facilities across
company boundaries. The EFund provided incentives to
establish new subcontractor
arrangements that
maximized the use of existing
facilities without wasteful
overbuilding or redundant
construction.
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Consortium bids typically required service providers to
deliver services to all locations, not just the easy-to-reach schools. This was a fundamental shift in
school purchasing strategy encouraged by the E-Fund. Prior to this approach, outlying schools in all
regions would get left behind on consortium projects as vendors simply cut them out. With the new
“winner-takes-all” consortium approach, schools made it the vendors’ responsibility to figure out how to
serve all the sites cost-effectively. Providers approached this problem in different ways.
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Sunesys, the current statewide leader in school telecommunications transport, leveraged E-Fund
payments to schools to build its own new facilities. The company’s business model was to leverage
existing fiber lines already deployed in densely populated areas and build new fiber lines to serve
outlying schools. This approach was very successful for Sunesys which deployed miles of new fiber optic
cable in the suburban counties near Philadelphia and Pittsburgh. The E-Fund subsidized the
nonrecurring costs of new service installation after applying E-Rate discounts, so schools only had to pay
recurring costs.
Sting Communications, the number two provider of E-Fund transport services, took the opposite
approach of Sunesys. Instead of using building new facilities to reach schools outside its service area,
Sting partnered with other telecommunications companies for access. Sting earned its margins by
providing high-quality network management services to schools while negotiating affordable
subcontracting arrangements for transport. Over the duration of the E-Fund, Sting established
partnerships with many leading vendors, including Velocity.Net, Zito Media, USA Choice, Century Link,
Level 3, PenTeleData and Comcast. As the successful bidder on PAIUnet, this partnership approach
proved invaluable in keeping the price for statewide backbone services as low as possible.

Verizon decided to partner with a wireless company to reach sites outside its traditional service areas.
Conterra Ultra Broadband entered into a subcontractor agreement with Verizon in 2005 to provide highspeed wireless transport services from out-of-franchise schools to Verizon’s backbone network. This
proved to be very successful for both companies as dozens of towers were constructed across the state.
Comcast Business and PenTeleData, the fourth and fifth largest E-Fund transport providers in
Pennsylvania, are both affiliated with the cable television business. These two companies leveraged
their relationships with other cable companies to provide access for schools outside their franchise area.
They also worked extensively with regional and local cable companies across the Commonwealth to
provide cost-effective service.
Because each of the service contracts was
awarded to the most cost-effective provider
after a competitive bid process, all of these
partnerships helped drive down the costs of
new infrastructure deployment. Where new
facilities were absolutely required, the E-Fund
was an invaluable resource to pay for them,
both last-mile and middle-mile. Due to the
non-negotiable requirement of schools to buy
the most cost-effective services, providers
were incentivized to use existing facilities
before building new. This minimized
redundant deployment and discouraged
wasteful overbuild of telecommunications
infrastructure.

Due to the non-negotiable
requirement of schools to buy the
most cost-effective services,
providers were incentivized to use
existing facilities before building
new. This minimized redundant
deployment and discouraged
wasteful overbuild of
telecommunications infrastructure.
solutions.

As IUs became more sophisticated in overseeing consortium purchases and supporting regional WANs,
some began to explore additional ways to save money for their schools by either consolidating or
separating WAN transport service from Internet service. This provided additional opportunities for
vendors to work with each other and share a piece of a growing market.
Sometimes, transport service providers took the initiative to partner with ISPs in order to provide
complete, integrated service packages to schools. For example, Sunesys did this twice with different
WAN projects. In Bucks County, Sunesys partnered with Reliance Globalcom to provide Internet access
to Bucks County schools via Sunesys transport facilities. In Allegheny County, Sunesys partnered with
Level 3. In each case, the partnership allowed a strong transport provider to provide better integrated
services by partnering with a strong ISP.
In other cases, schools decided to purchase Internet access separately from their WAN transport. In
every case, this was because the integrated costs of WAN transport and Internet access from any single
provider was less cost effective than the sum costs of those services from two different providers.
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Creative Internet Arrangements
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Intermediate Unit One was the first IU to do this in a WAN consortium, purchasing WAN transport from
Verizon and Internet access from Level 3. This single decision saved its schools thousands of dollars in
telecommunications service costs.
Figure 23 shows all the current ISPs providing Internet access to E-Fund recipients by the number of
LEAs served. Sting Communications has the largest market share, with 24% of E-Fund LEAs. Comcast is
next, with a 16% market share followed by Sunesys and PenTeleData. Discrepancies between Figure 23
and Figure 22 (WAN Transport Providers) are attributable to schools purchasing transport and Internet
access separately in order to get the most cost-effective combination of services.lvi

Internet Service Providers to E-Fund Schools

Verizon, 4%

Windstream, 4%

Armstrong
Cable/Sting, 4%
Cogent, 4%

Sunesys, 13%
Comcast, 16%

Sting
Communications,
24%
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Armstrong Cable

Armstrong Cable/Sting

Atlantic Broadband

Century Link

Century Link/Level 3

Chesconet

Cogent

Cogent/IU 7

Cogent/IU7

Cogent/RCN/DCIU

Cogent/Yipes

Comcast

Comcast

Comcast/Frontier

Comcast/Millersville

Comcast/Verizon

Comcast/Yipes

CTI Networks

Epix

Expedient

Frontier

Level 3

Maw Communications

Nittany Media, Inc.

One Communications

PenTeleData

RCN

Salsgiver

Simplicity

Sting Communications

Sunesys

Time Warner

Unknown

Velocity Net

Verizon

Widener University

Windstream

XO Communications

F IGURE 23: I NTERNET S ERVICE P ROVIDERS FOR E-F UND S CHOOLS
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PenTeleData, 10%

Return on Investment
Overall, $26.3 million of the E-Fund was paid to
telecommunications providers for upgraded
broadband services, including an estimated $23.3
million for nonrecurring installation costs. In
addition, PDE paid $5.3 million for networking
equipment and approximately $3 million for
technical services for network design, procurement,
installation and service configuration activities. The
sum of these expenditures is $34.6 million, which
best estimates the amount of E-Fund expenditures
that were directly related to services delivered by
Pennsylvania telecommunications companies.lvii

$34.6 million in E-Funds dedicated
for telecommunications services
leveraged $46.5 million in
additional federal E-Rate funds and
resulted in $78.8 million in new
revenues for Pennsylvania
telecommunications companies.
That is a 128% return on the EFund’s investment.
solutions.

Since the average E-Rate discount for E-Fund LEAs is 59%, the 23.2 million in E-Fund payments for
nonrecurring costs leveraged an additional $33.5 million in federal E-Rate funds for Pennsylvania.lviii
Moreover, the E-Fund investment resulted in annual increases in revenues from E-Fund LEAs for hubsite telecommunications services of $3.7 million. Over six years, that amounts to $22.0 million, which
represents an additional $13.0 million in E-Rate money to Pennsylvania.lix
To summarize, the 34.6 million in E-Funds for telecommunications services resulted in $46.5 million new
federal E-Rate funds for Pennsylvania and $78.8 million in new revenues for Pennsylvania
telecommunications companies. That is a 128% return on investment over six years for the E-Fund.

It is not PDE’s responsibility to evaluate whether the Act 183 legislation was fair to E-Fund contributing
providers, nor is the Department qualified to offer opinions about how it impacted the overall business
of multinational companies. However, the numbers do allow PDE to make several general observations.
First, the marketplace for school telecommunications services increased during the E-Fund period.
Today, E-Fund recipients are spending more money on telecommunications services than before the EFund. That factual statement includes the customers of the three E-Fund contributors.
Second, some of this increase in school spending on telecommunications services is attributable to the
E-Fund. Without the E-Fund, schools simply could not have made the scope and scale of new
investments documented in this report.
Overall, the E-Fund appears to have played an important role in transforming the school marketplace for
telecommunications services providers in Pennsylvania. It has encouraged school consumers to buy
more services, make more informed decisions and stay ahead of emerging technology trends. It is
notable and important that results of these gains have been shared by the private telecommunications
companies that continue to service Pennsylvania schools.
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Conclusions about Impacts on Telecommunications Companies
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Impact on Communities
This section of program analysis presents information about the impact of Act 183 on the communities
in which the E-Fund schools reside. It looks at how Act 183 helped deploy new telecommunications
services to non K-12 consumers in and around E-Fund schools and provides some examples of schoolcommunity partnership that emerged from the process.

New Infrastructure and Services
One of the primary community benefits of the E-Fund was its impact on deploying new
telecommunications infrastructure into under-served areas. Through regional WAN projects, schools
became “anchor tenants” for telecommunications companies to deploy new facilities earlier than
previously planned. Once deployed, those new facilities could be used to provide services to all
different kinds of customers in the community and not just K-12 schools.
Table 15 summarizes examples of how the five leading telecommunications transport providers to EFund schools leveraged E-Funds to benefit the surrounding communities. Sunesys, Comcast and
PenTeleData each used E-Fund investments to deploy new fiber infrastructure into their service areas
for other customers besides K-12. Sting Communications reports using 2,000 miles of fiber facilities,
opening 27 new Points of Presence (PoPs) and building 56 new wireless access towers to service Act 183
schools. Verizon, through its partnership with Conterra Ultra Broadband deployed more than two dozen
towers to provide high speed services across the Commonwealth, mostly in rural areas.lx
Table 15: Community Impact of E-Fund Investments
E-Fund Service
Provider

Type of New
Service

Where Deployed

Fiber

Philadelphia and
Pittsburgh Suburbs

Made new fiber assets available to other
commercial customers after deploying fiber
to 119 E-Fund schools,

Sting
Communications

Fiber and
Wireless

Central and Western
Pennsylvania

Offered new high-speed services to hospitals
across central PA after installing fiber and
wireless facilities to 105 E-Fund schools.

Verizon

Switched
Ethernet

Southwest, Northeast
& across PA

Made Ethernet services in all commercial
markets where new switches were deployed
to service 120 E-Fund schools

Comcast

Fiber

South-Central
Pennsylvania

Expanded business service offerings across
the Commonwealth after successfully
providing fiber services to 42 E-Fund schools

PenTeleData

Fiber

Greater Lehigh Valley

Pioneered the use of school high-volume
school purchases to deploy new fiber
facilities into rural or under-served markets.
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Sunesys
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Community Impact

Education Content Contest
(Application Excerpt)
THE WHAT?
With the advent of
Pennsylvania’s E-Fund,
Pennsylvania schools will
have some of the fastest
broadband speeds and
capabilities in the nation. To
accompany these super-fast
broadband opportunities we
want to provide some great
e-content to our students,
teachers, administrators,
parents and our
communities. To jumpstart
these efforts to deploy the
best web-based applications
to help our communities, we
are launching The Fastest
Education Content Contest.
THE BEST!
The best applicants will
demonstrate an educational,
innovation, creative, and
interesting use of these
super-fast connections while
combining local resources,
academia, businesses and

the community to benefit
students, teachers,
administrators, parents
and the community. The
goal is to find new and
exciting ways to educate
our young people through
the excellent resources
available in our
communities.

School-Community Partnerships
As E-Fund recipients implemented projects across Pennsylvania,
schools became more aware of how their purchasing decisions
impacted other organizations in their community. Often, they
would conduct outreach with community organizations and invite
other non K-12 schools to learn from their consortium purchasing
process. This led to many joint efforts between schools and
community organizations for broadband services and applications.
TECHQuest PA was involved with several of these initiatives.
TECHQuest PA, formerly known as the Technology Council of
Central Pennsylvania, conducted a “Fastest Education Content
Contest” in 2005 coinciding with the launch of the E-Fund program.
In cooperation with several IUs, TECHQuest invited applications
providers to present innovative content ideas for using high-speed
broadband in schools. The winner provided professional
development for schools related to E-Fund broadband networks.
In 2008, TECHQuest financed a demand aggregation project for K12 schools and libraries in south-central Pennsylvania. Participants
were schools in Lincoln IU 12 that previously skipped the
opportunity to participate in the region’s E-Fund application. Using
monies from the Act 183 BOAF program from the Department of
Community and Economic Development, regional K-12 schools
were able to join the IU 12 regional WAN and participate in
collaborative efforts with the early adopters.
Several other BOAF projects were school-community joint efforts.
Intermediate Unit One organized a partnership between McGuffey
School District and Washington County to provide remote video
security services at the school campus using the E-Fund upgraded
network. In Monroe County, Pocono Mountain School District
leveraged its E-Fund network to provide community access to
senior citizens in a nearby community center.
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The TECHQuest Fastest

All of these examples have two things in common. First, in every
case, each provider deployed excess capacity to serve additional
customers besides the E-Fund schools when making their
investments. Second, each investment was designed, deployed,
owned and operated by a private company. PDE placed no
restrictions on how service providers leveraged E-Fund investments
to benefit other buyers. In fact, the E-Fund encouraged it.
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Pricing Considerations
During the debate about Act 183, some policymakers were concerned that schools would experience
significant price increases after E-Funds expired because incumbent vendors could simply increase the
cost. Another worry was that pricing gains by schools would not extend to other customers in the
surrounding communities. This section addresses these issues.
Table 16 compares initial contracts for regional WAN services signed in 2006, to subsequent contracts
for the same groups of schools in 2011. These schools had to re-bid their networks because their original
contracts expired. The table presents aggregate data from five regional WANs in seven IUs including:
Intermediate Unit One southwest of Pittsburgh, Berks IU 14, BLaST IU 17 in Williamsport, Luzerne IU 18,
Northeastern IU 19 near Scranton, Carbon Lehigh IU 21 and Schuylkill IU 29.lxi
Table 16. Comparison between Initial and Subsequent Regional WAN Contracts- 7 Regional WANs

Initial Regional WAN
Contract (2006)
Second Regional
WAN Contract (2011)

Number of
Participating Schools

E-Fund Grant Required for WAN
Backbone Nonrecurring Costs

Average Monthly
Price per LEA

126

$4.4 million

$2,206

155

$541 thousand

$1,920
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From the first round to the second, LEAs experienced average price declines of 13%. Since
telecommunications services are not typically priced differently by type of buyer and monthly costs
were not subsidized by E-Funds, these prices for schools provide a reasonable proxy for prices to non K12 customers in surrounding communities. Overall, they declined during the E-Fund period.
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In 2006, these consortia required $4.4 million in E-Funds for WAN backbone services to launch their new
networks. This money was used to pay telecommunications companies to build infrastructure required
to service the 126 LEAs. In the second bid process, the IUs added 29 schools to their networks but only
needed $541 thousand in E-Funds for new WAN backbone services. Almost all of the new E-Fund
money was attributable to additional schools joining the networks or equipment upgrades.
In these projects, sufficient new infrastructure was built during the first consortium bid process so that
large new subsidies were unnecessary during the second. Non K-12 customers could similarly avoid
large nonrecurring costs for service because the backbone infrastructure already was in place.

Conclusions about Impacts on Communities
The Act 183 E-Fund established a model that encouraged Pennsylvania’s schools to leverage
investments from private companies. As a result, the schools, the companies and the communities
surrounding them all received the benefits of a more robust statewide infrastructure.

Conclusions
This section concludes the program analysis by offering some general observations for policymakers.
Consider it our list of the top four “surprises” about the E-Fund program gleaned from the report data.
1. The E-Fund was sufficiently capitalized to pay for all regional WAN nonrecurring costs
statewide. After the first three years of Act 183, every county in Pennsylvania had an
established regional WAN. It only took about 58% of the E-Fund ($34.6 million) to accomplish
this milestone. The E-Fund was adequately financed to effectively build a high-speed network to
any school that wanted one.
2. Schools had low demand for intra-district building to building subsidies. Only $1.7 million was
paid to finance connections linking school buildings to district hub-sites despite priority
consideration. One reason is because many schools already had building-to-building networks
before the E-Fund. Another is that nonrecurring costs for intra-district connections were
cheaper than regional WAN connections. Overall, the impact of this subcategory was minimal.

4. Non-telecommunications programming was critical to the E-Funds success.
Telecommunications networks always were the top priority of the E-Fund, but the most creative
and impactful educational successes relate to their relevance to teaching and learning. Schools
used E-Funds to fill up their new broadband pipes with robust content and applications. They
experimented with new education delivery models and professional development techniques.
And, the technical support services they purchased were indispensable to many successful
projects. By financing networks and applications, schools had reasons to buy better networks.
Overall, the E-Fund effectively dispersed $60 million in accordance with legislative requirements and
PDE’s strategic considerations. In the areas of capacity, equity, cost-effectiveness and collaboration, the
E-Fund is responsible for measurable gains and demonstrable successes.
Ultimately, the E-Fund helped Pennsylvania modernize its educational technology infrastructure by
transforming broadband service from a scarce to an abundant resource. This is important because it
enables systems and services that deliver educational information to the individual student for a more
personalized learning experience. How educational professionals apply these systems and sustain these
services in a post-E-Fund world will determine Act 183’s lasting impact on education in Pennsylvania.
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3. Nonpublic schools, alternative schools and charters underutilized the E-Fund. It took
significant outreach by IUs and PDE to get other types of LEAs to apply for E-Funds. By the
fourth year of the program, some Catholic Diocese leaders began to organize their schools but
the program never fully caught on. Part of this may be attributable to communications barriers
and some must have been due to program structure. It also could be that many nonpublic,
alternative or charter schools lack the capacity to organize and execute consortia projects of the
scope and scale encouraged by Act 183.
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Appendix A: Glossary of Terms and Acronyms
Applications. Applications are how content is used for teaching and learning. Examples are web-based
tools, interactive programming or online courses. Content becomes an application when it is packaged
and delivered for a specific purpose in the classroom.
Bandwidth. The term “bandwidth” describes the capacity of a telecommunications circuit to transport
information from one place to another. The higher the bandwidth, the faster the rate of transfer.
Content. Content is educationally-relevant digital media. It could be videos, online textbooks, music
files or any other type of electronic media. When content is used for a specific education purpose it may
be described as an “application”.
DS3. A DS3 circuit is a traditional type of telecommunications connection that provides 45 Megabits per
second of transmission bandwidth. DS3 circuits generally are priced based on the distance the circuit
stretches from one point to another.
Ethernet. Ethernet technologies make distance less important in the transmission of
telecommunications data. Where Ethernet services are available, data transport generally is easy to use
and less expensive than traditional DS3s or T-1s. Typically, Ethernet services used across large distances
(e.g. counties) are called Metro-Ethernet or Metro-E services.
Gigabit. 1,000 Megabits.
Internet2. Internet2 is private network of research and educational institutions for the exchange of
data. While Internet2 is not inherently faster than other networks, Internet2 generally is accessed over
high bandwidth transmission circuits and has high standards of quality for participating members.
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Mbps. Megabits per second. Mbps is a standard unit for measuring telecommunications bandwidth. It
measures the rate that one million bits of information can flow from point A to point B over a
telecommunications circuit.
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PAIUnet. PAIU stands for the Pennsylvania Association of Intermediate Units and PAIUnet is the
statewide K-12 they oversee. PAIUnet represents all 29 IUs in Pennsylvania via a formal governance
structure.
T1. A standard commercial telecommunications link. T1s deliver 1.5 Mbps of bandwidth. Buyers can
purchase the full amount or a fraction. T1s come in many different types, such as dedicated (secure
links point to point) or frame relay (not dedicated). T1s are becoming less important to schools as
Ethernet-based services become more available.
WAN. Wide Area Network. For this analysis, a Wide Area Network is defined as a dedicated
telecommunications system that connects like-minded users (schools) in a regional network for the
exchange of information.

Appendix B: School Data Results
Appendix B contains three spreadsheets containing data collected about the schools:
The School Survey Data spreadsheet contains the Master Tab, which is the source documentation for
much of the school information in the report. The Pivot Tables Tab which contains 27 Pivot Tables A-AA
that present the data in various formats. The reference charts for the report also are included in the
Pivot Table Tab.
The E-Fund Expenditure Data presents the data about E-Fund expenditures. It contains a Recipient
Summary by Year Tab, a Recipient Details by Category Tab and a Summary Charts Tab with source
graphics and tables. The remaining four tabs in this spreadsheet contain more detailed information
about the various E-Fund categories.
The E-Rate Data spreadsheet contains three tabs: E-Rate filings from 2005-2006, E-Rate filings from
2011-2012 and Pivot Tables that present some of the information in the report.
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Readers may manipulate the pivot tables to view the data in different ways to compare school
information.
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Appendix C: Interactive Maps



1st Map - All E-Fund Recipients - by LEA (Figure 1):
http://batchgeo.com/map/416b481e97af9cbc249c32625abe72c9



2nd Map - All E-Fund Recipients - Total Bandwidth - by LEA:
http://batchgeo.com/map/302af320dc51f29c77864910102b0549



3rd Map - All E-Fund Recipients - Internet Bandwidth - by LEA:
http://batchgeo.com/map/9eff314f7b9f8655359b26235616149d



4th Map - All E-Fund Recipients - Transport Medium - by LEA:
http://batchgeo.com/map/36db76067a95afa8e8932293ccad4f21



5th Map - All E-Fund Recipients - Type of Connection - by LEA:
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http://batchgeo.com/map/5173438812e41b5fb0586b7ffd6da163
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6th Map - All E-Fund Recipients - Providers - by LEA:
http://batchgeo.com/map/1b37287eb29cf0e7117d95f6c98b0807



7th Map - Non-E-Fund Schools - by LEA (Figure 19):
http://batchgeo.com/map/2fbabe6da7097f8839a307821cfaf544



8th Map - Non-Public E-Fund Recipients - by LEA (Figure 20):
http://batchgeo.com/map/b9b4a1b0970ff71e4c1d349d46c0c1f2

Appendix D: Data Collection Tools
Appendix D contains data collection tools from the information gathering process. Specifically, it
contains the survey used to collect data from schools in both PDF and Excel format. In addition, it
contains instructions that were provided to schools with the survey collection tools.
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Finally, Appendix D contains a sample Right to Know request for school broadband information. Overall,
the data collection team sent 78 Right to Known requests to LEAs in order to compile an accurate and
complete set of school data.
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Appendix E: Act 183 Legislation
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Appendix E contains the actual Act 183 of 2004 legislation as a reference to the reader.
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Appendix F: E-Fund Guidelines, Administration & Background



2010 E-Fund Guidelines



Act 183 Applicants and Funding Status by Year (Excel Spreadsheet)



Act 183 E-Fund Grant Scoring Matrix



Act 183 Interim Report of 2008, which contains a Word Document, two related spreadsheets
and a PowerPoint. This report was prepared for PAIU at the midpoint of E-Fund administration.



Act 183 Interim Report of 2008- Comparison Schools Only Spreadsheet. This spreadsheet
isolates data from seven IUs that have already renewed their regional WANs since the launch of
the E-Fund in 2005.
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Appendix F contains background information about the E-Fund as it relates to PDE. The documents
included are:
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Appendix G: Audience-Specific Executive Summaries
This section provides audience-specific executive summaries for the following Act 183 stakeholders:

State Legislature
Act 183 of 2004 established the E-Fund to provide a framework and a financing mechanism for
upgrading broadband infrastructure in Pennsylvania’s K-12 schools. It allocated funds for
telecommunications, equipment, distance education initiatives and technical support.
Over the six years of the program, $60 million was collected from Pennsylvania local telephone
companies by the Public Utilities Commission for the E-Fund and $58.3 million was paid out in E-Fund
grants to LEA’s. The balance, $1.7 million, was used by PDE to administer the program, in accordance
with the law.
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Today, 2,640 school buildings are connected statewide in a safe, secure, high-speed network for K-12
education:
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The E-Fund helped 678 schools across Pennsylvania increase their broadband capacity by an
average of 534%.



Broadband price increases were limited to 1.9% annually after inflation, while the price per unit
of bandwidth declined 92%.



E-Fund schools participating in regional WANs received 224% more Internet bandwidth for 25%
less costs.



The $34.6 million in E-Funds for telecommunications services resulted in $46.5 million new
federal E-Rate funds for Pennsylvania and $76.5 million in new revenues for Pennsylvania
telecommunications companies. That is a 128% return on investment over six years for the EFund.

Overall, 115 grant applications were received and 65 were funded (57%). In fact, 37 of the 50 unfunded
applicants (74%) ultimately received E-Funds through another consortium or in subsequent years. Only
13 applicants (11%) were entirely unfunded due to one of three reasons: ineligible status (e.g. several
colleges applied); ineligible services (e.g. they sought E-Funds for unauthorized uses); or they did not
propose a program aligned with well enough E-Fund priorities.
Ultimately, every LEA seeking E-Funds for telecommunications services was financed at the full amount
required to subsidize the nonrecurring costs for upgraded infrastructure. That includes 11 applications
for 49 schools without broadband service at the time of submission and all applications seeking funding
for schools buying services from E-Fund contributing companies.

Public Utilities Commission
Act 183 of 2004 established the E-Fund to provide a framework and a financing mechanism for
upgrading broadband infrastructure in Pennsylvania’s K-12 schools. It allocated funds for
telecommunications, equipment, distance education initiatives and technical support.
Over the six years of the program, $60 million was collected from Pennsylvania local telephone
companies by the Public Utilities Commission for the E-Fund and $58.3 million was paid out in E-Fund
grants to LEA’s. The balance, $1.7 million, was used by the Pennsylvania Department of Education (PDE)
to administer the program, in accordance with the law.



The E-Fund helped 678 schools across Pennsylvania increase their broadband capacity by an
average of 534%, from 54.2 Mbps to 343.6 Mbps.



Broadband price increases were limited to 1.9% annually after inflation, while the price per unit
of bandwidth declined 92%. Nonpublic schools experienced an average 60% reduction in price
per unit of bandwidth.



Revenues from telecommunications purchases by Pennsylvania schools grew 69% during the EFund period to $210 million per year.



E-Fund schools participating in regional WANs received 224% more Internet bandwidth for 25%
less costs.



On a cost per-unit basis E-Fund schools in regional WANs improved their Internet access price
from $235.91 per month per Mbps (pre-E-Rate) to $36.41 per month per Mbps, an 85%
reduction in price.



School districts that participated in the E-Fund witnessed average total bandwidth increases
from 60.3 to 360.1 Mbps, a 497% increase. Districts that did not participate also experienced
bandwidth increases but at a more modest rate of 21%.

Prior to the E-Fund, most schools (51%) used copper wires as the delivery vehicle for their broadband
service, either through traditional copper phone lines (38%) or coaxial cables (13%). A reasonable
number of schools had fiber-optic service (40%) and a few had high speed wireless, but the
Commonwealth’s school telecommunications infrastructure was insufficient to support growing
bandwidth needs.
After the E-Fund, a preponderance of recipients (83%) report being connected by fiber optic cables.
Another 10% use high-speed wireless (licensed or unlicensed) for the last-mile and most of the rest (9%)
use coaxial cable to connect via cable modems. Many of the coaxial cable connections are to nonpublic
schools that used the E-Fund for upgraded cable modem service.
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Today, 2,640 school buildings are connected statewide in a safe, secure, high-speed network for K-12
education:
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Among E-Fund school districts, all 463 now use either fiber (410 districts) or high-speed wireless (53
districts). No school district in Pennsylvania that received E-Funds still uses copper as its primary
transport medium for data.
Overall, $26.3 million of the E-Fund was paid to telecommunications providers for upgraded broadband
services, including an estimated $23.3 million for nonrecurring installation costs. In addition, PDE paid
$5.3 million for networking equipment and approximately $3 million for technical services for network
design, procurement, installation and service configuration activities. The sum of these expenditures is
$34.6 million, which best estimates the amount of E-Fund expenditures that were directly related to
services delivered by Pennsylvania telecommunications companies.
Since the average E-Rate discount for E-Fund LEAs is 59%, the $23.2 million in E-Fund payments for
nonrecurring costs leveraged an additional $33.5 million in federal E-Rate funds for Pennsylvania.
Moreover, the E-Fund investment resulted in annual increases in revenues from E-Fund LEAs for hubsite telecommunications services of $3.7 million. Over six years, that amounts to $22 million, which
represents an additional $13 million in E-Rate money to Pennsylvania.
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The $34.6 million in E-Funds for telecommunications services resulted in $46.5 million new federal ERate funds for Pennsylvania and $78.8 million in new revenues for Pennsylvania telecommunications
companies. That is a 128% return on investment over six years for the E-Fund.
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Intermediate Units and Schools
Act 183 of 2004 established the E-Fund to provide a framework and a financing mechanism for
upgrading broadband infrastructure in Pennsylvania’s K-12 schools. It allocated funds for
telecommunications, equipment, distance education initiatives and technical support.
Over the six years of the program, $60 million was collected from Pennsylvania local telephone
companies by the Public Utilities Commission for the E-Fund and $58.3 million was paid out in grants to
LEA’s. The balance, $1.7 million, was used by the Pennsylvania Department of Education (PDE) to
administer the program, in accordance with the law.
Today, 2,640 school buildings are connected statewide in a safe, secure, network for K-12 education:


The E-Fund helped 678 schools across Pennsylvania increase their broadband capacity by an
average of 534%, from 54.2 Mbps to 343.6 Mbps.



On average, E-Fund schools experienced a 92% drop in the cost to transport a unit of data.



With the E-Fund, schools participating in regional WANs received 224% more Internet
bandwidth for 25% less costs.



On a cost per-unit basis, E-Fund schools in regional WANs improved their Internet access price
from $235.91 (pre-E-Rate) to $36.41 per month per Mbps, an 85% reduction in price.



School districts that participated in the E-Fund witnessed average total bandwidth increases
from 60.3 to 360.1 Mbps, a 497% increase. Districts that did not participate also experienced
bandwidth increases but at a more modest rate of 21%.

After the E-Fund, a preponderance of recipients (83%) report being connected by fiber optic cables.
Another 10% use high-speed wireless (licensed or unlicensed) for the last-mile and most of the rest (9%)
use coaxial cable to connect via cable modems. Many of the coaxial cable connections are to nonpublic
schools that used the E-Fund for upgraded cable modem service.
Among E-Fund school districts, all 463 now use either fiber (410 districts) or high-speed wireless (53
districts). No district that received E-Funds still uses copper as its primary transport medium for data.
Overall, 115 grant applications were received and 65 were funded (57%). In fact, 37 of the 50 unfunded
applicants (74%) eventually received E-Funds through another consortium or in subsequent years. Only
13 applicants (11%) were entirely unfunded due to one of three reasons: ineligible status (e.g. several
colleges applied); ineligible services (e.g. they sought E-Funds for unauthorized uses); or they did not
propose a program aligned with well enough E-Fund priorities.
Ultimately, every LEA seeking E-Funds for telecommunications services was financed at the full amount
required to subsidize the nonrecurring costs for upgraded infrastructure.
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Prior to the E-Fund, most schools (51%) used copper wires as the delivery vehicle for their broadband
service, either through traditional copper phone lines (38%) or coaxial cables (13%). A reasonable
number of schools had fiber-optic service (40%) and a few had high speed wireless, but the school
telecommunications infrastructure statewide was insufficient to support growing bandwidth needs.
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Telecommunications Service Providers
Act 183 of 2004 established the E-Fund to provide a framework and a financing mechanism for
upgrading broadband infrastructure in Pennsylvania’s K-12 schools. It allocated funds for
telecommunications, equipment, distance education initiatives and technical support.
Over the six years of the program, $60 million was collected from Pennsylvania local telephone
companies by the Public Utilities Commission for the E-Fund and $58.3 million was paid out in grants to
LEA’s. The balance, $1.7 million, was used by the Pennsylvania Department of Education (PDE) to
administer the program, in accordance with the law.
Overall, $26.3 million of the E-Fund was paid to telecommunications providers for upgraded broadband
services, including an estimated $23.3 million for nonrecurring installation costs.
In addition, PDE paid $5.3 million for networking equipment and approximately $3 million for technical
services for network design, procurement, installation and service configuration activities. The sum of
these expenditures is $34.6 million, which best estimates the amount of E-Fund expenditures that were
directly related to services delivered by Pennsylvania telecommunications companies.
The $34.6 million in E-Funds for telecommunications services resulted in $46.5 million new federal ERate funds for Pennsylvania and $78.8 million in new revenues for Pennsylvania telecommunications
companies. That is a 128% return on investment over six years for the E-Fund.
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Today, 2,640 school buildings are connected statewide in a safe, secure, high-speed network for K-12
education:
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Revenues from telecommunications purchases by Pennsylvania schools grew 69% during the EFund period to $210 million per year.



On average, E-Fund schools experienced a 92% drop in the cost to transport a unit of data.



The E-Fund helped 678 schools across Pennsylvania increase their broadband capacity by an
average of 534%, from 54.2 Mbps to 343.6 Mbps.



E-Fund schools participating in regional WANs received 224% more Internet bandwidth for 25%
less costs.



On a cost per-unit basis E-Fund schools in regional WANs improved their Internet access price
from $235.91 per month per Mbps (pre-E-Rate) to $36.41 per month per Mbps, an 85%
reduction in price.



School districts that participated in the E-Fund witnessed average total bandwidth increases
from 60.3 to 360.1 Mbps, a 497% increase. Districts that did not participate also experienced
bandwidth increases but at a more modest rate of 21%.



Among E-Fund school districts, all 463 now use either fiber (410 districts) or high-speed wireless
(53). No district that received E-Funds still uses copper as its primary data transport medium.

Ultimately, every LEA seeking E-Funds for telecommunications services was financed at the full amount
required to subsidize the nonrecurring costs for upgraded infrastructure.
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