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Introduction


Broadband infrastructure is an essential and basic component of today’s global economy.  In the United States alone, it is estimated that every $1 invested in broadband infrastructure yields almost $3 in return,
 and every 1% increase in broadband penetration is projected to add nearly 300,000 jobs.
 Content rich and interactive websites for news, health, education and government services demanding bandwidth afforded only by high-speed networks have also created innumerable social benefits, including increased civic engagement and improved delivery of government services for social welfare, public safety and disaster relief.  Yet with only 61% of U.S. households currently connected to a high-speed network,
 significant parts of the population – namely low-income, minority, immigrant, non-English speaking, rural, senior and disabled communities – cannot fully participate in this digital revolution due to lack of service by private telecom providers, lack of economic resources to pay for access and equipment, and/or lack of education about the relevance of technology in their lives.
 Not only are these communities deprived of the economic and social benefits from being connected, the cost of their exclusion increases everyday, thereby exacerbating existing disparities.


In response to the growing chasm that is the digital divide, as one of its strategic initiatives to spark innovative solutions that increase demand for broadband and engender technology adoption by un-served and underserved communities, ZeroDivide invested $275,000 between 2005 and 2006 in 5 non-profit organizations, each of which built a community WiFi network in a low-income community in California and provided computer training and equipment to residents.  This report provides a portfolio-level analysis of these 5 investments. (Please see Appendix 1 for a list of grantee organizations and project descriptions).


Project outcomes indicate that ZeroDivide’s community WiFi investments have been effective in ameliorating the digital divide in un-served and underserved communities in that they have helped increase educational and economic opportunity and create social benefits related to civic engagement, public safety, and accessibility to government and social services.  Evidence shows that community WiFi programs are indeed a feasible solution for engendering technology adoption when project goals and programs are targeted to meet specific community needs, strong partner relationships exist between community groups and non-profit organizations and municipal entities and private sector companies, and adequate resources are devoted to community outreach and education in addition to computer training and adoption.  Furthermore, Community WiFi networks are shown to facilitate community asset building by providing residents the ability to own, operate and coalesce around a communication system facilitates the creation and development of social and economic capital, which leads to individual and community empowerment.  In addition, project outcomes reveal that ZeroDivide and their grantees are well positioned to effectively deploy additional community WiFi programs in other un-served and underserved communities, as well as leverage their experience and expertise to advocate for government support to fund such programs and push for regulatory changes on the state and national level that better align economic and social interests of these communities with those of private telecommunications firms and our nation at large.  However, ZeroDivide’s Community WiFi investments have not yet fully developed into self-sustaining social enterprises with the capacity to provide technical support for equipment and network maintenance or fund advocacy, outreach and technology adoption programs on an ongoing basis.

Methodology for Data Gathering & Analysis

The data to produce this report was derived from documents submitted to ZeroDivide by its Community WiFi grantees.  These documents include grant proposals, progress reports, budgets, final reports, as well as interviews with respective program officers for each project funded.  Because ZeroDivide’s main strategic goal was to ameliorate the Digital Divide by sparking social innovation in technology adoption and testing Community WiFi as a proof of concept, and that Community WiFi is still a nascent strategy where best practices for project management is continually being developed, it is important to note that a complete and standardized data set pertaining to project cost and project outcomes was not available for portfolio-level analysis and evaluation.  Specific information related to network availability and usage, training participant demographics and motivations, usage frequency and usage purpose were particularly difficult to ascertain due to several factors: 1) Grantees were not required to collect nor report to ZeroDivide a standardized set of data points; 2) Grantees collected data at different levels of granularity; and 3) Each Community WiFi project differed in scope, and ZeroDivide’s involvement with each project varied in terms of monetary commitment and project phase funded depending on the role of other investment partners.  


The lack of standardization in data collection also made it difficult to calculate direct cost for labor and training when funds allocated to labor for network installation and the delivery of training programs were aggregated into personnel salaries budgeted for the entire grant period.  This Community WiFi study reveals a need for ZeroDivide to collaborate with its non-profit partners to create and implement data collection systems for future projects to track and monitor individual and community-level outcomes for ongoing assessment, evaluation and reporting.

Why Community WiFi?

Community WiFi is a technology demand generation and adoption strategy for bridging the Digital Divide.  Policy makers, community leaders and technology industry experts began embracing Community WiFi as a way to bring broadband access and engender technology adoption in undeveloped markets in the early 2000s when innovations in wireless technology emerged, making available new networking equipment that enabled un-served and underserved communities to deploy local area networks capable of extending access to all their residents with merely one or two wire line connections.  In spite of some technical limitations related to network range, security, and signal reception between physical structures, Community WiFi networks presented a scalable and relatively low-cost and easy-to-deploy solution compared to fiber and wire (i.e., DSL, cable, T1, T3) networks.  Community WiFi evangelists and thought-leaders further saw these networks as a means to creating social capital and fostering asset building in low-income communities.  Finally, when industry standards for WiFi technology became more developed and technology manufacturers began bringing to market more devices with WiFi capabilities built in to meet demand generated by private sector organizations deploying their own WiFi networks, a proof of concept emerged, thus providing the momentum needed to propel WiFi to the fore. 


ZeroDivide set out to test the efficacy of Community WiFi as a technology demand generation and adoption strategy for bridging the Digital Divide with its 5 Community WiFi investments in hopes that it would become a replicable and economically sustainable solution for empowering un-served and underserved communities elsewhere.

Community WiFi Portfolio Overview
	Project Name
	Grantee
	Location
	# Of Households Served
	Grant Amount

	Edenvale/Great Oaks Beehive*
	One Economy Corporation
	San Jose, CA - Urban
	60
	$50,000

	Little Tokyo Unplugged
	Little Tokyo Service Center
	Los Angeles, CA - Urban
	158
	$50,000

	Tribal Digital Village -Tribal Homes Demo
	Southern CA Tribal Chairman’s Association
	San Diego, CA - Rural
	22
	$50,000

	Victory/Evergreen Community Connect
	Sacramento Region Community Foundation
	Sacramento, CA - Urban
	76
	$100,000

	Westside WiFi
	Booker T. Washington Community Service Center
	San Francisco, CA - Urban
	136
	$50,000


*Free WiFi access provided at 3 community technology locations only. WiFi network does not extend to resident locations.

General Characteristics


While circumstances surrounding each Community WiFi project ZeroDivide funded were distinct and disparate in terms of scope, geography, stakeholders, and socio-political dynamics, general characteristics can be drawn.

1. Project Goals and Objectives. All projects were part of larger digital inclusion efforts aimed at promoting community and economic development in un-served and under-served communities through increased digital literacy, and included multiple programmatic components for delivering broadband access, technology training, in-home computer adoption and community-based content to meet those ends. Although ZeroDivide’s involvement with each project varied by scope and timing in terms of number of residents served and project phase funded, the main purpose behind each investment was to seed the implementation of community WiFi systems that had the potential of bridging the digital divide in these communities.  Project goals and objectives included:

(a) Increasing broadband access;

(b) Providing computer training;

(c) Offering free or low-cost in-home computer equipment;

(d) Delivering community-specific content via online community portals;

(e) Implementing community WiFi networks and related programming that result in demonstrable economic and social benefits;
(f) Creating feasible, scalable and sustainable community-based WiFi models that can be leveraged for the advocacy of future projects and replication in un-served and under-served communities in other areas.

2. Location. All projects, except one, were deployed in urban areas.  Two were located in low-income housing complexes, two in low-income neighborhoods.  The exception, a project for a Native American tribal community, was located in a rural area outside of San Diego.
3. Demographics. All projects targeted low-income communities with predominantly large non-white populations that also included significant but widely varying numbers of seniors (6-40%) and disabled persons (5-30%).

4. Technology. Four out of 5 WiFi networks installed off-the shelf networking equipment (Edenvale/Great Oaks Beehive, Little Tokyo Unplugged, Victory/Evergreen Community Connect, Westside WiFi); the Tribal Digital Village network was built using a custom open-source solution created by Champaign-Urbana Community Wireless Network (CUWiN).  Three out of 5 WiFi networks extended range of coverage with off-the-shelf mesh networking technology (Little Tokyo Unplugged, Victory/Evergreen Community Connect, Westside WiFi); one used a custom solution (Tribal Digital Village – Tribal Homes Demo).

5. Community Technology Center. All project sites included a community technology center where residents received training and access to computer equipment and the Internet if they lacked those at home. These centers also provided space for community meetings, gatherings and after-school programs.
6. Community Partnering.  All projects were funded, launched and completed in cooperation with community, non-profit, and municipal organizations and private companies that either provided funding or in-kind donations of computers equipment for computer adoption programs.  Below is a table showing partner relationships for each project funded.

*Rounded to nearest $100
	Project Name
	Grantee
	Partners

	Edenvale/Great Oaks Beehive
	One Economy Corporation
	· City of San Jose Strong Neighborhood Initiative (SNI) – $11,600

· Edenvale Great Oaks Plan Implementation Coalition (EGOPIC) – Outreach & Training

· Knight Foundation – $12,000

· ZeroDivide – $50,000 

	Little Tokyo Unplugged
	Little Tokyo Service Center
	· Community Redevelopment Agency of Los Angeles (CRALA) – $3,500

· Countrywide, Inc. – Refurbished Computer Equipment

· Los Angeles Dept of Water & Power (LADWP) – $100,000 & use of fiber

· SBC Excelerator Foundation – $10,000

· California Consumer Protection Foundation – $50,000

· ZeroDivde – $50,000

	Tribal Digital Village -Tribal Homes Demo*
	Southern CA Tribal Chairman’s Association
	· Champaign-Urbana Community Wireless Network (CUWiN) – Software, Installation & Training

· Free Press – $10,800

· ZeroDivde – $50,000

	Victory/ Evergreen Community Connect
	Sacramento Region Community Foundation
	· Center for Mutual Cooperation – Youth Engagement & Training

· NetEquality – Installation

· Sacramento Mutual Housing Association (SMHA) – Project Coordination & Training

· Twin Rivers Unified School District  – Free online computer learning courses

· ZeroDivide – $100,000

	Westside WiFi
	Booker T. Washington Community Service Center
	· San Francisco Dept of Youth & Family Services – $45,000

· San Francisco Housing Authority – Project Coordination

· StreetTech – A+ Training & Certification

· Strides Center – Refurbished Computer Equipment

· ZeroDivide – $50,000


*The Hewlett Packard Foundation funded the creation of the Tribal Digital Village itself, which provides Internet access to community centers, tribal administration buildings and libraries across the reservation.

Project Duration


The grant period for projects funded varied from 12-24 months due to differences in scope, though actual project durations lasted approximately 3-27 months.  For example, the Tribal Digital Village Project was a pilot program for testing eventual broadband extension from community centers to tribal offices, educational centers, schools, and 2,400 individual residences. Because this pilot phase only involved 22 homes, the project was completed in a little over 3 months even though the community-wide rollout is still in process to date.  Conversely, the Victory Evergreen Community Townhomes Project, which was part of Sacramento’s municipal digital inclusion effort and thus inherently more complex, involved the delivery of WiFi access, equipment and training to 76 households located in a municipally owned low-income housing complex.  Consequently, it took nearly 27 months to conduct the stakeholdering and coordination required to complete the project.  In general, the 5 ZeroDivide funded community WiFi networks were deployed on-time and projects goals and objectives were met successfully.

Project Cost


Zero Divide invested $50,000 in each project except for one – the Community Connect project at Victory Evergreen Community Townhomes in Sacramento, California, which received $100,000.00.  These investments, however, only covered a portion of total project cost in that partner organizations also provided funding and donations of labor and computer equipment in-kind.  Furthermore, because ZeroDivide funded specific projects within broader digital inclusion programs, project costs reported to ZeroDivide were not reflective of the total cost required to fund these multi-phased programs.  Motivated, engaged and committed project staff members also admittedly augmented additional hours required for project success with their own time.  Therefore, neither cost-benefit nor cost effectiveness models were applied to the existing data set since overall project expenses were not available for ascertaining meaningful measurements for analysis.  However, some data does reveal minimum start-up capital expenditure requirements for deployment:

*Rounded to nearest $100
	
	Network Hardware/ Software
	Network Installation

(Labor)
	Internet Connection Costs/Year
	Computer Equipment/ Peripherals
	Tech

Training
	Total

	Edenvale/Great Oaks Beehive
	$6,300
	Unknown*
	$4,300
	$5,300
	Unknown*
	$13,000+

	Little Tokyo Unplugged
	$14,900
	$0**
	$0**
	$0**
	Unknown*
	$14,900+

	Tribal Digital Village -Tribal Homes Demo
	$27,200
	$8,800
	$6,000
	$7,000
	$2,000
	$45,000+

	Victory/ Evergreen Community Connect
	$35,400
	$0**
	$2,000
	$0**
	$6,000
	$43,400+

	Westside WiFi
	$15,000
	Unknown*
	$7,000
	$0**
	$15,000^
	$37,000+


*Aggregated into staff salary totals.

**In-kind donation.

^Only represents salaries for Youth Leaders ($10,000) and Youth Instructors ($5,000) who were hired and trained to train residents; does not include personnel salaries for time spent on training youth trainers.

Technology Overview

Network Architecture (High-Level)


The table below shows the high-level network architecture of each Community WiFi network ZeroDivide seeded, four of which were built using innovative mesh networking technology that enabled community non-profits like ZeroDivide’s grantees to bring broadband access to un-served and underserved communities without taking on high, upfront economic risks.  These mesh WiFi networks were relatively inexpensive and easy to deploy compared to fiber and wire-line solutions in that one or two fiber or wire connections can be leveraged to extend access to all residents located within a range.  Essentially, each ‘Community WiFi Network’ is connected to an ‘Internet Backbone,’ originating from either a privately held Internet Service Provider (ISP) or a government municipality (‘Broadband Provider’).  In the case of the (ISP), the ZeroDivide grantee would pay a monthly fee directly to the ISP for service.  In cases where a municipality would dedicate a number of fibers from its own network to the Community WiFi system, such as the one in Little Tokyo, there would be no fee.  Bandwidth available for each Community WiFi network varied depending on the type of broadband connection provided. 
	Community WiFi Network
	Internet Backbone
	Broadband Provider
	Broadband Type
	Bandwidth

	Edenvale/Great Oaks Beehive
	Edenvale/

Great Oaks Community Centers (3)
	Unknown
	Unknown
	Unknown

	Little Tokyo Unplugged
	Little Tokyo Service Center
	LA Dept of Water & Power

(Municipality)
	Fiber
	40 Mbps

	Tribal Digital Village -Tribal Homes Demo
	Southern CA Tribal Chairman’s Association

(Main Office)
	AT&T

(ISP)
	T3
	45 Mbps

	Victory/Evergreen Community Connect
	Victory/Evergreen Townhomes

(Housing Complex Offices)
	Covad

(ISP)


	DSL

(4 lines)
	5 Mbps

(each line)

	Westside WiFi
	Booker T. Washington Community Service Center
	SpeakEasy

(ISP)
	DSL

(2 lines)
	6 Mbps

(each line)


Network Architecture (Community-Level) 

On a community level, ZeroDivide grantees delivered broadband access to individual resident households located in the area by connecting their respective Internet backbones to a mesh networking system comprised of strategically placed nodes that create multiple gateways to the Internet and antennas that amplify connection signals.  Each node is connected to more than one other node in the network via a point-to-point link, and data is transmitted between nodes in the network using the best path at any particular time. While all households contain a device for receiving broadband signals (‘router’), only some households also have a strategically placed node. Below is a table detailing the mesh network specifications for the 4 Community WiFi projects that implemented them:
 (Please see Attachment 2 for a general mesh network topology diagram.)
	Project Name
	Equipment Vendor
	# of Nodes
	Avg Download Speed

	Little Tokyo Unplugged
	Firetide
	41
	1-2 Mbps

	Tribal Digital Village -Tribal Homes Demo
	CUWiN**
	22
	4-5 Mbps

	Victory/Evergreen Community Connect
	Meraki
	35
	1-5 Mbps

	Westside WiFi
	Meraki
	11
	1.5 Mbps


*Proprietary mesh hardware/software created by Champaign-Urbana Community Wireless Network.

Mesh networks do come with technical limitations, however.  For one, they are not yet able to provide good connectivity through physical structures such as concrete walls and across great distances. Second, nodes located inside individual residences must remain operational to ensure the highest level of network availability.  And third, the “openness” of the network can present a range of network security issues.  Therefore, in order for a mesh network to operate effectively, network equipment must be adequate, well maintained and strategically placed.  In addition, network managers must be trained to monitor network availability as well as defend against intrusion.

Project Outcomes

Access, In-Home Computer Adoption & Training


The table below summarizes measurable outcomes for access, in-home computer adoption and training subsequent to community WiFi deployments. Prior to deployment, very few residents, if any, had in-home computer equipment or broadband access.  It is important to note, however, that not all residents have been trained, and many of those who did receive training remain without in-home computer equipment due to insufficient in-kind donations for computer adoption programs and/or funds to purchase enough equipment to meet resident demand.  But for these computer adoption programs, which were instrumental in driving resident participation in technology training programs, broadband access alone would not have been great enough of an incentive for engagement.  Thus, insofar as broadband access is a baseline requirement, inability to easily access computer equipment and training are barriers to technology adoption.

	
	Households w/ Broadband Access
	Households w/ Equipment
	Residents Trained

	Edenvale/Great Oaks Beehive
	60
	35
	5*

	Little Tokyo Unplugged
	158
	19
	19

	Tribal Digital Village -Tribal Homes Demo
	22
	22
	30

	Victory/Evergreen - Community Connect
	75
	60
	225

	Westside WiFi
	136
	75
	56

	Total
	451
	211
	335


*Provided technology, community organizing, outreach and advocacy training to 5 active community members who would in turn train others.

Utilization


The table below summarizes utilization rates for community WiFi networks deployed.  Due to the lack of data about resident usage, the types of activities in which residents were engaged while online and the average duration of each session are unknown.  However, utilization rates and program director narratives do indicate some technology adoption and demand for broadband.

	
	Households w/ Equipment
	Technology Centers w/ Access
	Avg. # of Daily Users
	Avg. # of GB Downloaded Daily

	Edenvale/Great Oaks Beehive
	35
	3
	Unknown
	Unknown

	Little Tokyo Unplugged
	19
	1
	176*
	756 GB*

	Tribal Digital Village -Tribal Homes Demo
	22
	17
	35-40**
	10-100 GB**

	Victory/Evergreen - Community Connect
	60
	3
	40-60**
	4.3 GB**

	Westside WiFi
	75
	1
	40-50**
	3-4 GB**


*Per network usage report as of Jan 2009.

**Program Officer’s estimate as of April/May 2009. 
Job Creation/Obtainment


The table below summarizes measurable outcomes related to jobs created and/or obtained subsequent to community WiFi deployments and related training.  Due to lack of data about resident usage and frequency of use for job training and/or job searching, the total number of jobs obtained is unknown.

	
	Jobs Created/Obtained
	Types of Jobs Created/Obtained

	Edenvale/Great Oaks Beehive
	Unknown
	Unknown

	Little Tokyo Unplugged
	1
	1 Wireless Network Technician ($37,000/year)

	Tribal Digital Village -Tribal Homes Demo
	1
	1 IT Support Technician - Unpaid

	Victory/Evergreen -Community Connect
	2
	2 Network Technicians ($250/month)

	Westside WiFi
	26
	- 10 Teen IT Support Technicians ($8/hr)

-13 Entry Level IT Support Technicians trained/placed (Salary Unknown)

- 2 FTEs for SF Digital Inclusion Program (Salary Unknown)

	Total
	30
	


Social Benefits


According to the dataset, the community WiFi deployments and related programming brought numerous social benefits to the impacted communities, individual residents and beyond.  While these benefits are less quantifiable, they do speak to the effectiveness of these projects in augmenting educational attainment, promoting economic development, increasing efficiency in delivery of government and social services, fostering community building and empowerment, and spawning civic action.

1.
Educational Attainment. Community WiFi networks and related programs enhanced the ability of residents to increase their educational attainment by offering opportunities to:

(a) Access technical training and computer certification (18 Westside Court residents obtained A+ certification);

(b) Access technology-focused after-school programs held at community technology centers that engage children and youth such as digital storytelling;

(c) Access online information for school-related research and homework;

(d) Access distance learning courses offered by colleges and universities, including language training and vocational education.

(e) Access school websites that help parents stay informed and get involved in their children’s education.

2.
Economic Development. Community WiFi networks and related programs helped promote economic development by:

(a) Increasing educational and training opportunities for residents to gain the skills required in a technology centric, global economy (e.g., the emergence of “accidental techies”);

(b) Providing employment opportunities in technical support for residents who complete technical training, especially youth;

(c) Attracting visitors to the area with free WiFi and community portals that highlight local attractions, events and cultural heritage, who then patronized local businesses and, in turn, attracted new enterprises (Little Tokyo and Edenvale/Great Oaks).

(d) Enabling resident consumers to make purchases and conduct financial/banking transactions online.

3.
Delivery of Government & Social Services. Community WiFi networks and related programs enhanced the delivery of social services by:

(a) Enabling residents to access online information about government agencies and services;

(b) Enabling residents to interact with government agencies and communicate with service providers online (residents on TANF at the Tribal Digital Village who seldom interacted with their social workers were able to email them);

(c) Enabling emergency service providers like police and fire department personnel to communicate and coordinate activities during times of crisis.

(d) Enabling government agencies to use costs savings derived from increased efficiency to augment other essential programs and services.

4.
Community Asset Building.  Community WiFi networks and related programs engender community asset building by:

(a) Providing residents an opportunity to own, operate and coalesce around a communication system fosters and enhances individual and community empowerment;

(b) Facilitating the development of social trust, an essential component to the building of social and political capital;

(c) Enabling residents to tap into social networks on- and off-line to develop relationships with communities beyond their immediate surroundings;

(d) Encouraging the use and accumulation of other web-enabled devices that further increase technology adoption and digital fluency.
5.
Community Empowerment. Community WiFi networks and related programs fostered the development of social capital and community empowerment by:

(a) Generating awareness and dialogue about the digital divide that spawn civic action and engender cooperation;

(b) Strengthening relationships between residents, businesses, community organizations and government entities, as well as youth, adults and seniors by facilitating increased interaction;
(c) Inspiring residents who received technology training to volunteer to help train others;

(d) Creating shared experiences and feelings about community identity;

(e) Creating civic engagement opportunities that give rise to and cultivate new community leaders;

(f) Facilitating the development of a social network that can be organized and mobilized for civic action.
6.
Civic Action. Community WiFi programs spawned civic action by residents, businesses and community organizations that affected policy on the community and municipal levels.

(a) More businesses and organizations now want to partner with grantee organizations to expand access and computer adoption programs, which has resulted in increased monetary and in-kind donations of equipment and labor.

(b) Grantee organizations are leveraging project success to push for citywide digital inclusion programs in Los Angeles and Sacramento, CA.  The Tribal Digital Village is expanding access to all 2,400 households in the area.

(c) Municipalities are increasingly looking to community WiFi as a tool for economic development and public safety, and funding the development of visitor destination/community portals to benefit residents and local businesses, as well as feasibility studies to examine the potential of utilizing IP-based surveillance camera system to support emergency service departments (Little Tokyo). 

(d) Newly engaged residents began organizing around community issues and working for change.  Westside Court residents reinvigorated the Tenants Association, which served as an organizing source for securing funding from the City and County of San Francisco for neighborhood redevelopment and extending technology center hours from 14 hours per week to 20 hours per week to accommodate demand.  Victory Evergreen residents formed a council to provide input in the creation of a working agreement between the community and Sacramento Region Community Foundation, which included negotiating pricing and terms of their computer adoption program.  Project staff and residents involved with the Little Tokyo project testified before the Public Utilities Commission and were interviewed by press media about their program.

(e) Several staff members involved with the project have become community WiFi evangelists and went on to build networks and/or work on digital inclusion projects in other low-income neighborhoods.

Project Issues & Challenges


Much as local libraries can help foster literacy by providing residents free access to reading materials, community WiFi can help increase technology adoption by connecting residents to the Internet at little or no cost.  However, evidence shows that having in-home broadband access alone is not enough to engender higher levels of technology adoption or fluency, as it is only one part of the solution.  Availability to in-home computer equipment and computer training, as well as community outreach and education about the importance of technology adoption are equally critical to success.  In fact, in order for communities and individual residents to embrace technology as an economic and social imperative and find adoption a worthwhile endeavor, considerable effort and resources must be devoted to outreach and education to obtain buy-in from all stakeholders and create a sense of urgency and attainability.  Community WiFi deployments must also be managed effectively to avoid protracted timelines that lead to increased costs, and a long-term sustainability strategy must be developed to fund ongoing network maintenance and technology adoption programs.  Without addressing these 3 areas, the ability of grantees to reach project goals and objectives and achieve long-term success in bridging the digital divide is hindered.

Community Engagement


The projects garnering high participation rates in training and adoption and ongoing interest in technology adoption were ones that engaged residents and community groups early through surveys, council meetings, and community gatherings prior to deployment.  (Victory Evergreen and Little Tokyo).  The projects that did not include adequate time and resources devoted to outreach experienced a range of issues stemming from weak partner relationships, lack of staff buy-in, and lack of community interest, such as:

· Difficulty in coordinating with and obtaining permission from residents and municipal housing authority agencies to conduct in-home and on-site equipment installations;

· Insufficient equipment donations from businesses and organizations to meet resident demand for equipment giveaways, which hindered participation in training programs;

· Not enough training programs conducted in languages other than English for ESL residents;

· The creation of programs that did not address community-specific needs and/or were not culturally sensitive. (For example, Victory/Evergreen had a sizable Hmong population where parents were not only extremely reluctant to participate themselves, they discouraged their children from participating, especially if programs and activities took place in the evening. Project staff were able to overcome this by informing Hmong parents about the educational benefits technology can bring.)

· Not enough enthusiasm from project staff to sustain high levels of engagement from project planning through implementation.

· Residents unplugging strategically placed in-home, mesh network equipment because they did not understand their function as being a critical piece of network availability. (Westside)

Project Management


Like lack of partner and community engagement, delays arising from logistic and technical issues can also hinder project success by protracting timelines that result in increased costs for already cash-strapped community organizations.  For example, the Tribal Digital Village project suffered a 3-day loss during the deployment phase because software that was not bench tested had to be re-written, which resulted in their having to pay a 3rd party vendor for 8 days instead of the budgeted 5 days for deployment.


In addition, lack of data regarding network usage, training, demographics, adoption, job creation and costs makes measuring ad assessing project success difficult, which might hinder the ability of grantees to substantiate claims around economic and social benefits directly attributable to community WiFi and digital inclusion programs and leverage their success for advocacy and fundraising purposes.
Sustainability


Although ZeroDivide’s grantees have been effective in building community WiFi networks and delivering related programming essential to technology adoption, they do not yet have capacity to provide technical support for equipment and network maintenance and ongoing funding for technology adoption programs.  While most ZeroDivide community WiFi grantees have been successful in leveraging project success to secure additional funding, most have not been able to develop a business model that can generate enough income to off-set all operational costs.  To date, the Tribal Digital Village is the only project likely to become a Wireless Internet Service Provider (WISP) social enterprise.  Little Tokyo Service Center has similar aspirations for its community WiFi network but currently lacks the consumer demand in the area required for sustaining one.


Ongoing funding is also needed to provide training to additional residents, but due to bleak economic conditions, with municipalities cutting services and programs citywide to remain solvent, some grantees are struggling to remain operational.  In fact, Booker T. Washington Community Service Center might lose some staff as well as funding for teen techies.  To create systemic change that would bridge the digital divide in these un-served and underserved communities, grantees must find ways to overcome ongoing funding issues and develop strategies for turning community WiFi networks into social enterprises.  Alternatively, community non-profits and residents can push local governments to develop and support public-private partnerships for community WiFi, a strategy that shows promise in creating long-term sustainability while targeting excluded populations.

Key Lessons & Recommendations

Community WiFi is an emerging concept and best practices for deployment and related programming are still being developed.  In the meantime, sharing key lessons with grantees will add to the collective knowledge base and help increase probability of success of future deployments.

Community Engagement

· Key Learning: Community outreach must begin prior to network deployment.

Recommendations:

· Begin establishing relationships with stakeholders (e.g., residents, community leaders, non-profit partners, government agencies, businesses, etc.) prior to deployment.

· Add a planning phase to project timelines for needs assessment and outreach.

· Devote adequate time, funding and personnel to outreach efforts.

· Key Learning: Having strong relationships with the right partners is key to success.

Recommendations: 

· Partner only with community and municipal organizations that have strong relationships with residents and community leaders and the organizational capacity to deliver programming and services that increase technology adoption.

· Key Learning: Equipment give-away programs are a powerful and important incentive for computer adoption, training and use by residents.

Recommendations:

· Make training an eligibility requirement for computer adoption programs.

· Develop and formalize partnerships with organizations that can provide in-kind equipment donations and/or funding for equipment.

· Provide printers along with computers. (Students need to print out homework/papers.)

· Key Learning: Programs must be targeted to address community needs.

Recommendations:

· Survey residents and other relevant stakeholders prior to deployment.

· Tailor outreach and training programs that address specific needs of each community and are culturally sensitive and language appropriate.

· Transform community technology centers into one-stop-shop community resource centers for social services, job training, after-school programs and community gathering.

· Key Learning:  Community-specific content development is critical to building markets in un-served and underserved communities.

Recommendations:

· Develop and fund digital storytelling programs.

· Create a portal that attracts online visitors with community specific information and invites community members to contribute content.

Project Management

· Key Learning: Avoid logistic and technical issues that cause delays and increase costs by planning ahead.

Recommendations: 

· Allocate time for bench testing prior to deployment.

· Plan and coordinate installation schedules with residents and property managers.

· Identify and test equipment placement points for connectivity issues prior to network deployment.

· Key Learning: Gather data and document progress and activities for project monitoring and evaluation.

Recommendations:  

· Create systems for collecting data and feedback at the individual level (online surveys, sign-in sheets, feedback forms, etc.).

· Collaborate with non-profit partners to create and implement data collection systems for tracking and monitoring community-level program activity for ongoing assessment, evaluation and reporting.

· Develop mechanisms for data and information sharing with partners.

Sustainability

· Key Learning: Secure resources for ongoing network maintenance.

Recommendations: 

· Train local residents to become maintenance technicians.

· Form strategic partnerships with private companies, community organizations, community colleges, vocational schools and/or social enterprises that can provide technical expertise on an on-going basis.

· Develop a long-term strategy to move the community WiFi network to a self-sustaining social enterprise model.

· Key Learning: Secure resources to fund ongoing programs and advocacy efforts.

Recommendations: 

· Form strategic partnerships with non-profits, philanthropic foundations and government agencies dedicated to eradicating the digital divide.

· Maintain organization visibility in the community and keep local residents, businesses, non-profit partners and society at-large engaged in conversations around digital divide issues.

· Generate enough market demand for technology in un-served and underserved communities to sustain a community WiFi-based social enterprise.

· Convene policy summits like the one hosted by ZeroDivide in 2005 on a regular basis to provide stakeholders, such as technology businesses and professionals, government representatives, and community leaders and activists, opportunities to network, exchange ideas and share best practices.

Policy Implications


Because of the ubiquitous nature of technology and the Internet, access is increasingly the portal to economic, political, and social power and equality.  Yet private telecom firms are currently without a compelling incentive – economic or otherwise – to invest in broadband infrastructure that brings access to un-served and underserved communities.  Furthermore, the complexity – and often intractability – of problems associated with the digital divide continue to preclude our government from implementing solutions that reconcile the gap in access on a systemic level.  In such a gummed up political environment, rife with competing interests between private industry, government and consumers engaged in a protracted tug-of-war, it seems community non-profits like ZeroDivide are well positioned to deploy community WiFi programs that include training and outreach components essential to technology adoption, especially since market and political pressures don’t play out the same way in these communities.  These organizations are also well positioned to leverage their knowledge and experience in working with un-served and underserved communities to effectively advocate on their behalf and obtain government funding digital inclusion programs, as well as push for regulatory changes in the telecommunications industry on the state and federal levels that align the economic interests of private companies with our nation’s need for developing infrastructure that strengthens long-term economic growth and global competitiveness.

Community WiFi: An Innovative Approach For Bridging The Digital Divide


ZeroDivide’s community WiFi investments have been effective in ameliorating the digital divide at the individual and community levels due to 3 factors: 1) WiFi technology and equipment are relatively inexpensive and easy to deploy and scale; 2) community WiFi networks operate within an ecosystem where partnerships between community groups and non-profit organizations, municipal entities and private sector companies already exist; 3) community-specific technology solutions and programming helped facilitate increased adoption, fostered effective community building, and promoted civic action and the creation of social capital.


Like microfinance programs, community-based WiFi programs are relatively low-stake, high-touch initiatives that target local populations and leverage their existing relationships with and proximity to service providers.  According to a 2002 study of community electronic networks and social capital, a community-based approach is even superior to a purely market-based one in that it brings long-term benefits from the creation of social and political capital.
 Since the root causes of the Digital Divide extend beyond those related to economics, increased community cohesion and political awareness and participation by a more informed citizenry will help mitigate the problem on multiple levels, as broadband access alone cannot bridge a divide stemming from often generations of systemic and chronic disparities in income, employment, educational attainment, health and civic engagement.  Therefore, community non-profits with a deeper understanding about these underlying issues have a competitive advantage in engendering technology adoption over private telecom firms whose only concern is generating profit by enlisting subscribers who can pay a particular fee for service.  Not only do these community non-profits have more experience in working with communities in need – and usually doing it in a bootstrap fashion, they operate within an ecosystem of cooperation where other community partners can pitch in to help meet community goals and objectives when necessary.  Thus, community non-profits have greater flexibility and capacity to implement targeted, community-specific, adaptive (and thus inherently more innovative) solutions that directly address problems causing and perpetuating the Digital Divide that are endemic to each community. 


Because of their non-profit status and social mission, community non-profits with expertise and experience in deploying community WiFi networks and providing corollary programs successfully are well-positioned to help expand broadband access to un-served and underserved communities nationwide.

Community WiFi: Enhancing Our National Broadband Infrastructure


A robust, national broadband network would yield innumerable economic and social benefits in that many applications and services such as e-commerce, e-government and e-banking that foster development require high-speed Internet connections to work properly.  Municipalities that realize the opportunities afforded by community WiFi are already moving to establish and implement comprehensive digital inclusion programs.  These cities include most of those where ZeroDivide made its community WiFi investments, as well as Denver, Chicago, Minneapolis, St. Paul, Philadelphia and many others.  From enhancing public safety to the delivery of emergency services, alleviating traffic gridlock to social isolation, facilitating parent-teacher interactions to online conversations between cancer patients, enabling distance learning to the secure transfer of electronic records, having broadband infrastructure that is robust and comprehensive is critical to our nation’s global competitiveness in the technology centric, 21st century world.

Technology: An Integral Part of the National Policy Agenda


Our nation’s long-term economic, political and social health demands that we make investments in technology infrastructure and set appropriate policies on a national level to facilitate that process.  In 2004, then President George W. Bush began promoting a free-market, deregulatory-focused approach to universal broadband access by enticing private companies with low taxes, more unlicensed spectrum, less regulation, and a streamlined process for granting broadband providers access to federal land.
  Recognizing the ability of technology to spawn much needed economic development in the midst of our current global economic crisis, as well as its power to transform societies and help government reach top policy goals related to the Economy, Education, Healthcare and Energy and Environment, President Barack Obama has taken a different approach.  First, he made technology a central feature of his domestic policy agenda.
  Then, he pushed through the American Recovery and Reinvestment Act of 2009, which allocates $7.2 billion to expand broadband access, computer center capacity and sustainable broadband adoption initiatives nationwide.  Given this shift in policy – one which makes technology an integral part of our national policy agenda and fundamentally changes the way our society we deals with digital divide issues, it seems ZeroDivide is uniquely positioned to partner with other non-profit organizations already working in those policy areas to create joint solutions where technology adoption is mission-critical.  It may even be worthwhile to investigate whether ZeroDivide ought to develop a customizable turnkey technology adoption program that can be easily plugged into existing and proposed programs at partner organizations that qualify for federal stimulus funding. 
Technology: The Language of The Global Economy

Going forward, it is imperative that any program designed to improve outcomes in education, health, civic engagement, economic development, and social equality include a technology adoption component.  For the global economy doesn’t just require that some of us know how to do some things with technology; it requires that everyone know how to do everything with technology.  Technology is fast becoming an integral part of everyday life and the foundation upon which we are building a new, globalized world, and those lacking in digital literacy will consequently find themselves more and more isolated and excluded.  Ultimately, if technology is truly a tool that can democratize access to information and educational opportunities, diminish income and health disparities, bring scientific and social innovation to the global marketplace, and enhance the ability of all human beings to transform themselves into agents of positive social change, surely we must build a bridge for those who have been left behind.  And while community-owned electronic networks do not automatically lead to technology adoption, it is an important and necessary first step toward digital literacy – a step that ZeroDivide has been courageous and ingenious enough to make.

Appendix 1 - Grantee Organizations and Project Descriptions
	 
	 
	 
	 
	 
	 

	Organization
	Booker T. Washington Community Service Center
	Little Tokyo Service Center
	One Economy
	Sacramento Region Community Foundation
	SoCal Tribal Chairmen's Association

	Contact
	Program Officer:

Jerry Trotter
Programs Director
(415) 928-6596
jtrotter@btwcsc.org

Previous PO:
Michael McCarthy
(415) 581-3943
(415) 845-3214
michaelmccarthysf@gmail.com
	Program Officer:

Davis Park
Dir of Community Technology Programs
(213) 473-1607
dpark@fc.ltsc.org
	Program Officer:
Alan Greenlee


Previous PO: 
Teresa Gonzales
Program Director
(408) 928-1108
	Program Officer:

Priscilla Enriquez
(916) 492-6510
Priscilla@sacregcf.org
	Program Officer:

Matt Rantanen
(760) 742-0582
mrantanen@sctdv.net

	Project Name
	Westside WiFi
	Little Tokyo Unplugged 
	Edenvale/Great Oaks Beehive
	Victory/Evergreen Community Connect
	Tribal Digital Village: Tribal Homes Build-out Demo

	Project Location
	Urban - Westside Court Housing Complex and Booker T. Washington Community Center, San Francisco, CA
	Urban - Little Tokyo Service Center, Los Angeles, CA
	Urban - Edenvale/Great Oaks Neighborhoods
San Jose, CA
	Urban - Victory Evergreen Community Townhomes
	Rural - Indian Reservation, Rural San Diego, Pala, CA

	Project Description
	Community WiFi project launched as part of SF TechConnect program in partnership with SF Dept of Youth & Family Services
	Community WiFi expansion project to extend access to local businesses and residents launched in partnership with Community Redevelopment Agency of Los Angeles (CRALA)
	Community WiFi project launched as part of San Jose Strong Neighborhood Initiative (SNI) in partnership with One Economy and Edenvale/Great Oaks Plan Implementation Coalition (EGOPIC)
	Community WiFi project launched as part of larger Digital Inclusion municipal WiFi project
	Community WiFi project as part of TDV launched in partnership with Champaign-Urbana Wireless Network (CUWiN) to connect geographically dispersed residents 


Appendix 2 - Mesh Network Topology
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� From "Broadband and Economic Development: A Municipal Case Study from Florida," Applied Economic Studies, April 2005 1, George S. Ford, Thomas M. Koutsk.  U.S. Department of Commerce (citing Bureau of Economic Analysis Input-Output Accounts Data, 1999). �HYPERLINK "http://tinyurl.com/cluw5v"�http://tinyurl.com/cluw5v�


� ‘The Effects of Broadband Deployment on Output and Employment: A Cross-sectional Analysis of U.S. Data.” The Brookings Institute. Issues in Economic Policy, Number 6, July 2007. Robert Crandall, William Lehr and Robert Litan. �HYPERLINK "http://tinyurl.com/dmr6q5"�http://tinyurl.com/dmr6q5�


� “Moving the Needle on Broadband.” NCTA White Paper. Washington, D.C. March 2009. �HYPERLINK "http://tinyurl.com/c43w4j"�http://tinyurl.com/c43w4j�


� See Public Policy Institute of California’s Statewide Survey published in June 2008 in collaboration with The California Emerging Technology Fund entitled “Californians & Information Technology.” (�HYPERLINK "http://www.ppic.org/main/publication.asp?i=831"�http://www.ppic.org/main/publication.asp?i=831�)


� The Edenvale/Great Oaks Beehive project only installed off-the-shelf networking equipment in 3 technology centers because their project scope did not include extending access to households.


� Edenvale/Great Oaks Beehive’s project scope did not include extension of access beyond the premises of each of their 3 technology centers.


� See “Wireless Pittsburgh: Sustainability of Possible Models for a Wireless Metropolitan-Area Network” by Jon M. Peha.  (New America Foundation, 2008). �HYPERLINK "http://tinyurl.com/2qxt4e"�http://tinyurl.com/2qxt4e�


� “Social Capital and Community Electronic Networks: For-Profit Versus For-Community Approaches,” American Behavioral Scientist 2002; 45; 868, John L. Sullivan, Eugene Borgida, Melinda S. Jackson, Eric Riedel, Alina Oxendine and Amy Gangl.


� See �HYPERLINK "http://georgewbush-whitehouse.archives.gov/infocus/technology/economic_policy200404/chap4.html"�http://georgewbush-whitehouse.archives.gov/infocus/technology/economic_policy200404/chap4.html�


� See www.whitehouse.gov/issues/technology
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