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Executive Summary
Internews (Washington, DC, USA) commissioned iHub Research (Nairobi, Kenya) to conduct a 4-month study
in Port Harcourt, Nigeria beginning in October 2011 to assess the impact of the introduction of mesh link technology on communications among community activists and between them and human rights organizations
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The project was motivated by a local human rights movement
that began in 2008 when a handful of small, proximate “slum”
or “shanty” communities in the city of Port Harcourt were slated
for demolition and tens of thousands of residents displaced to
make way for a dubious urban renewal plan proposed by the
government. As many of these communities have existed for
decades, the residents have organized in an attempt to stop
the demolitions and disseminate the truth about their communities, the actions of government and their right to remain in
their homes.
The decision to use mesh-casting technology grew from a realization that the communities involved in resistance to demolition exercises were not able to send information out of their
communities to NGOs such as Amnesty International because
of lack of finances and poor access to Internet. This pilot project provides a communications solutions for this group of
activists, citizen journalists and human rights monitors working
in this region of Nigeria.
The pilot project ran from mid-September 2011 to February
20, 2012. Initial data was collected from 10 project stakeholders as well as 28 of the 30 monitors participating in the pilot
project from October 7-14th, 2011. Final data was collected
from February 27-March 4 2012 at the end of the pilot project
with 27 of the 28 monitors who participated in the pilot project.

because of increased ease and affordability. Finally, users of
the piloted technology perceived a decrease in risks involved in
communication, which may have also led to an increase in the
frequency of communication.

Key Research Findings

The effect of the technology on communication between
shanty communities and NGOs such as Amnesty International/
CEHRD did not seem to be as significant as the effect on communication within the communities themselves. Nevertheless,
the technology appears to have increased communication
between community monitors and outside NGOs. Again, this is
likely attributed to cost and convenience.

Impact on communication channels within Nigerian shanty
communities:
It appears that in general, the mesh-casting technology
increased communication among community members of
the Waterfront areas. Communication increased principally

Impact on communication channels between shanty communities and others outside the area:
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Tech effect on facilitating data transfer from Nigerian
shanty communities to others within and outside of the
area:

Recommendations for
the Future

The mesh-casting technology appears to have the greatest potential to enable data movement within high-density
communities. The current available range of the technology
severely limits the potential for high data movement between
communities and those outside the community as the farthest
current range is only approximately 60 meters between two
phones before the signal becomes too weak to use.

Two technological challenges need to be addressed before the
Serval Project technology is implemented in other areas. First,
the range between two phones needs to be extended much
further than 60 meters if the technology is to be used to connect communities to outside services. Second, the technology must include security measures to ensure that sensitive
information cannot be hacked and misused. If such an incident
occurred, community users would quickly lose their trust in the
technology and uptake and use would be difficult to regain.
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Key Inputs
The Collaborative Team
Internews
(internews.org)
Internews is an international non-profit organization whose
mission is to empower local media worldwide to give people
the news and information they need, the ability to connect and
the means to make their voices heard. Based in Washington,
DC and operating globally. In January 2011, Internews created
the Internews Center for Innovation & Learning, which seeks
to strike a balance between local expertise and global learning
in order to develop a comprehensive approach to innovative
information exchange. As part of this mission, the Center has
committed to capturing the technological discoveries of field
offices to enrich the knowledge base of the international development community as a whole by hiring Innovation Advisor in
each region and by implementing pilot projects. The CEHRD
project is one of the first pilot projects that the Center has
implemented in the Africa Region.

Media for Justice Project at the Centre for
Environment, Human Rights and Development
(mediaforjusticenigeria.org)
Part of the Centre for Environment,
Human Rights and Development
(CEHRD) in Nigeria, the Media for
Justice Project works with groups and
social movements fighting for social,
economic, cultural and environmental
justice by helping them use media and
communication technologies to inform, organize, mobilize and
campaign to create a better world. In this project, the Media for
Justice Project at CEHRD partnered with the Serval Project for
development and deployment.

Serval Project
(servalproject.org)
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Serval is a revolutionary, free, open-source software under
development that enables mobile phones to communicate
even in the absence of phone towers and other supporting
infrastructure. The software is designed to be open-source and
free because of the team’s belief that access to communications and information is a human right. At present, the Serval
Project is a small team of contracted and volunteer engineers
embedded in the engineering school of Flinders University in
Adelaide, South Australia. Real-world applications of the Serval
Project work will include rapid establishment of emergency
mobile communications in disaster areas and provision of
mobile telephony and data services to remote communities.
The initial public release of the software is scheduled for late
2012.

iHub Research
(research.ihub.co.ke)
Findings on the participation of African researchers of ICTD in
academic publications highlight emerging concern for African
researchers and their low level of representation in formal
academic literature. Dismayed by such low levels of research
stemming from Africa, iHub—Nairobi’s Tech Innovation
Center—decided to develop a research arm to facilitate local
research capacity building and to conduct local qualitative
and quantitative research in Africa. iHub Research works from
within the nerve center of Kenya’s technology community. The
organization has expertise in technology research and builds
local ICT research capacity in the region.

Technical Background
The technology to use mobile phones to form mesh networks
is only a few years old and was originally designed for disaster relief and rural telephony. Mesh-casting creates “cellular
commons” comprised of cell phones forming voice and data
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networks without the support of telephone companies or
infrastructure. The phones themselves create an independent
network that can blanket a space of over one square kilometer (and when scaled up, much larger areas). Using this independent mesh network, users are able to make calls or send
data directly from their phones without having to connect to
the Internet or any Global Service for Mobile Communications
(GSM) carriers.
Such mesh technology can be disruptive to the current broadband Internet access paradigm, which relies on centrally managed cable and Digital Subscriber Line (DSL). Mesh technology
is important because it allows for freer flow of information
without any moderation and is organic — everyone on the network can contribute.
There is a growing sector of companies providing mesh-casting
technology products and on-going Research and Development
(R&D) efforts to improve the technology. Some examples
include the following:
Microsoft Research (http://research.microsoft.com/en-us/
projects/mesh/) has been working on a handful of meshnetworking projects. The Redmond, Cambridge UK and Silicon
Valley Microsoft Research labs all have been developing various pieces of the mesh-networking puzzle and deploying test
bed mesh networks in local apartment complexes. One of
Microsoft’s mesh-networking projects that could soon become
a product is known as the “Venice Project.” The Venice Project
is an initiative to develop wireless mesh networks that will provide both neighborhood-wide and citywide connectivity in rural
and urban environments.
MeshDynamics (www.meshdynamics.com) is a for-profit,
privately held, US-based corporation that was incorporated in
2005. MeshDynamics’ wireless mesh technology uses a treebased mesh, modeled after wired switch stacks to deploy the
technology. Examples of projects include Meshed border patrol
vehicles operate along the Arizona-Mexico border as part of a
DHS border security initiative since 2005 and vehicle-mounted
nodes that demonstrate reliable connectivity between convoy
vehicles in simultaneous motion that has been deployed combat environment in Iraq,.
Village Telco emerged from a meeting of WiFi hackers who
saw the potential of unlicensed WiFi technologies to delivery
affordable rural access in Africa. WiFi Wireless Mesh Networks
have sprung up in Europe and in North America, but in Africa
there was a need to offer voice as well data services to be able
to serve those communities where Internet use was low or nonexistent. Thus Village Telco was born, a WiFi-based wireless
mesh network that offers voice and data services anywhere.
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Terranet (terranet.se) has been providing mobile peer-topeer technology since 2002. Terranet outfits a special Ericsson
phone with peer-to-peer wireless networking ability. With this
phone, a user can call and text anyone at no cost within two
kilometers, or up to 20 kilometres in a mesh network. Through
TerraNet wireless Internet access point, the phone turns into
a normal wireless communication device. The utility of the
technology is in densely populated clusters, particularly refugee camps, where relief and camp workers can use Terranet
phones.
WiBACK Wireless Backhaul Technology (http://net4dc.fokus.
fraunhofer.de/en/projects/wiback.html) has been developed
by the Fraunhofer Institute for Open Communication Systems
OKUS in Berlin. Powered by solar cells and designed to support
all existing wireless technologies, networks are due to be rolled
out in several countries in sub-Saharan Africa in the summer
of 2012.

Project Design
The Internews-sponsored Mesh-Casting pilot project is unique
in the field of mesh technology in that it is free and opensource, making it widely accessible. The Mesh pilot project
builds on the work of the Serval Project, which has pioneered
the development of open source software to create autonomous mesh-based voice and data networks among Wi-Fienabled mobile phones. The Serval Project mesh is further
enhanced by a “Rhizome”—an application that allows news,
geographical information, software and other content to be
rapidly distributed throughout the cellular commons at no cost
to the users.
The “Mesh-Casting” pilot project aimed to completely democratize the flow of information and move it between phones
directly, providing a less expensive and more connected communication alternative for citizens. Funded by Internews Center
for Innovation & Learning grant, the Media for Justice Project of
the Centre for Environment, Human Rights and Development
(CEHRD) implemented this pilot project to provide communications solutions for a group of activists, citizen journalists
and human rights monitors working in the Niger Delta region
of Nigeria.
Specifically, CEHRD built and managed the information system
to connect the local human rights activists to the Amnesty
International media center, conducted various trainings such as
how to effectively use social media for human rights campaigns
and oversaw the building and adaptation of the mesh technology with the help of the partners from the Serval Project.

Figure 1: The-Serval-Project by Rick Martin– example of how serval can be used

Image taken form http://rickdrawsthings.com/

Training
Over the course of the pilot, CEHRD conducted one initial 5-day
training in late September 2011 with the 30 pilot project participants. The training curriculum was divided into three modules.
The first module was focused on filming. This includes how to
take a good shot, how to get a good sound, in fact how to get a
good media content. The second module intended to improve
understanding on identifying and documenting human rights
violations. The third module was on safety. CEHRD emphasized
how to take precautions while taking shots.
After the initial training, periodic meetings between CEHRD and
project participants were organized in the local communities.

Technical Design
Mesh Casting builds on the work of the Serval Project, which
has pioneered the development of open source software to
create mesh networks independent from the traditional mobile
communication operators. The pilot project aimed to create a
technology that was able to reliably share data over the mesh
network, a system to called “Rhizome.”1
1

Four anticipated applications of the Rhizome transport were: Distribution of user-generated content, e.g., video, audio and document files;
Automatic distribution of updates to the Serval software itself; Twitterlike message stream; and Local map data files that support an off-line
mapping system over which geo-tagged Twitter-like messages can be
overlaid. The last 2 applications could not be designed during the duration of the pilot project.
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The data transfer is done when a participant takes picture or
video footage and shares or sends it via mesh to the network.
This picture or video remains on the mesh until another participant connects to the mesh via Serval and downloads the
images to his or her phone. The mesh network serves as a
server where the footages are stored for connecting participants, who might need to download them later. Only copies of
the files are downloaded while the original copy remains on the
network until it is deleted by the administrator or is deleted due
to the fact that the file has exceeded a certain period so as to
give room for other files.
The pilot period was largely to development the Serval technology up to the point where it could be used to sign and release a
file for automatic distribution over the mesh. This was the first
operational deployment of the system in a real life community situation. Previous uses of the Serval technology have only
been in testing and scenario and simulation contexts.

Delay-Tolerant Functionality
Towards the end of the pilot project, Serval Project developed
a delay-tolerant functionality in response to issues related to
the range of the technology (described below). This functionality allowed data to be shared without requiring the sender
and recipient to both be connected to the mesh network at
the same time.
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This much more useful function liberated the sender/recipient
from having to be connected at the same time. Simply understood, if person A wants to send a photo to person B, but she
(person B) is not connected at that moment, the system stores
the file amongst all the other users who are connected/inrange (persons C, D, E, etc.) and when one of them eventually
comes into contact with person B, the message is delivered.

Pilot Project Outputs
At the end of the pilot project, the Media for Justice Project of
CEHRD had created two advocacy videos to be shared on the
Internet at https://vimeo.com/37591703 and https://vimeo.
com/36185905. The project had also carried out updates on
the Serval software, which were installed on the phones, and
coordinated with each other for various protests and marches
against human rights violations and forced evictions in the city
of Port Harcourt. This included the “Occupy Protest” against
removal of the fuel subsidy in January 2012, protest against the
demolition of houses in the railway community in Port Harcourt
by the Rivers State Government in January 2012.
During the pilot project, Amnesty International conducted
local film screenings of the advocacy videos, which were created through the pilot project. Amnesty International also
launched a housing rights campaign tagged “People Live Here”
in the Port Harcourt communities. A media center is currently
under construction and supervised and implemented by CMAP
(http://cmapping.net/).

Research Methods/Approach
The research component of the CEHRD pilot project was designed and performed by iHub Research under
the supervision of the Internews Innovation Advisor in addition to the Director of Research and Learning in
Washington DC. The research component was meant to study the impact of the pilot project both on the
community and the network, as detailed in the research objectives below.

iHub Research contracted a highly-qualified local researcher
in Port Harcourt, and he worked under the direction of iHub
Research throughout the duration of the project to provide the
local background and conduct the data collection.

Research Objectives
The research focused on how communications channels
changed as a result of the piloted Serval mesh-casting technology. The research sought to answer these two fundamental
questions:
1. What is the impact of the CEHRD project on communication
channels within Nigerian shanty communities, and between
shanty communities and others outside the area?
2. How has the technology worked or not worked in facilitating
data transfer from Nigerian shanty communities to others
within and outside of the area?

2. Sources of Information and Channels of Communication
This can be broken down further to look specifically at:
n
n

n
n
n

n

1. Technical challenges of the system;
2. Sources of information and channels of communication;
3. Usage of Mesh Link Technology by the trained
participants;
1. Technical Challenges of the System
This can be broken down further to look specifically at:
n
n

Complaints by trained users on use of the technology
Any errors or reported difficulties in use

Number of available sources of information
Number of methods to communicate information (send
and/or receive)
Security concerns, as stated by users
Perceptions of the information sources
Levels of trust in the different sources of information
and communication channels
Content of communication (social, work, other)

3. Usage of Mesh Link Technology
This can be broken down further to look specifically at:
n
n
n

n

The research aimed to look at specifically the following issues:
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Number of users of mesh link system
Different types of use of the system
Price associated with the technology for the different
stakeholders
Level of trust in the new technology

4. Further applications and considerations including:
n

n

n

The potential application of this system in other
countries
Effectiveness in addressing technological challenges
that emerged during the pilot project and recommendations for avoiding future design flaws
Other similar projects in Nigeria or other countries and
the comparative advantage/disadvantage of this specific project

Mesh-Casting News in the Port Harcourt Waterfronts
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Research Methods
Sample Design
The research conducted comprised of three parts:

Pilot Project Targets

Criteria for Pilot Project Participants and Locations

Semi-structured face-to-face (or electronic when distance
prohibits face-to-face) interviews were conducted with ten
(10) stakeholders (detailed in the Appendix).

For the pilot project, CEHRD selected 30 human activists to participate. Two main criteria were used for selecting the participants. The first was demonstration of ability to use or knowledge of existing information technologies such as Internet,
phones, Bluetooth. The second is that between 70-80% of
participants were already in the struggle for protecting the
rights of their communities. For instance, in the waterfront
communities, CEHRD had an already established group of concerned citizens, made up of youths and landlords mobilizing to
resist the demolition. They usually met in Town Hall meetings
to make group decisions. CEHRD approached them to select
their representatives and the group selected people to participate in the project. Therefore, the participants are community
representatives.

The interviews with CEHRD focused on the technical issues
and implementation of the technology.

The choice of location was based on sites of on-going struggles. These communities were already involved in resistance to
the demolition exercises.

1. Baseline and End-line Data collected through interviews
with the CEHRD-trained activists
Data was collected through 28 total questionnaire surveys
of the participating CEHRD-trained activists in two (2) participating shanty towns in Port Harcourt, Nigeria. A 10-minute structured questionnaire and 10-minute semi-structured interview was conducted in the language preferred by
the interviewee.

2. Data collected through interviews with Partners and
stakeholders

3. Baseline and Endline Interviews with CEHRD

Research Targets
Of the 30 overall pilot project participants, iHub Research interviewed 28 monitors at the start of the pilot project and 27 at
the end of the pilot project. The data collection team was able
to interview only those who were available during the survey
data collection period.
A mixed method approach was used to address the key research
objectives. A local researcher conducted fieldwork data collection over the course of 30 days from September 20, 2011 to
March 04, 2012. Pilot project monitor participants were interviewed at both the beginning and end of the project.
Project Stakeholders consisted of those partners and project
stakeholders. These stakeholders were identified together with
CEHRD and are detailed in the Appendix.
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Demographic Information about Respondents
Monitors interviewed have attained various levels of education
and have undertaken different occupations as shown in the figure below. Graduate degree holders (13 monitors) outnumber
monitors with other qualifications.

The most frequent reported occupation at the end of the
pilot project was “trader” followed by “student.” Interestingly
enough, many of the occupations reported at the end of the
pilot were different from the data collected at onset. This suggests that this demographic group is constantly changing the
type of economic activities in which they engage.

Figure 2: Level of Education Attained

Figure 3: Occupations at End of Pilot Project
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Main Findings
Daily Source of Information Becomes “Neighbors and Friends”
In the duration of the pilot project, monitors’ most popular
daily source of information changed from television, a passive
means, to a more personal and interactive means, through

neighbors and friends. This seems to demonstrate an increased
trust in communicating with community members for information rather than through a more impersonal method like television, which can potentially be controlled by government.

Figure 4: Where is this Daily Information Obtained

Figure 5: Daily Information Sources (Baseline and Endline Data)
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Nigerian NGO stakeholders identified that a main problem with
reporting human rights abuses in Nigeria is that the state governors control the media houses and determine what is published and not published. As monitors became more exposed
through the pilot project technology to alternatives to getting
their daily information, it seems that they may have began to
rely less on widespread government-controlled media, known
to often lack accurate reporting on human rights abuses.
Data collected prior to the implementation of the pilot showed
that 78.4% of respondents receive daily information from the
television. However, during the follow-up post-implementation
data collection, the most popular daily information sources
changed to neighbors and/or friends (100% of respondents).
Another interesting change was that in the initial data collection, not even one person listed NGOs as a daily source of
information, but by the post-implementation data collection,
44.4% of respondents said that NGOs were one of their daily
sources of information. This may be attributed increased trust
of information from NGOs and increased access to communication with the NGOs.

Monitors Connected Most With Friends and
Family
This data clearly reveals that activists are well connected, with
37% communicating between 4 – 10 times a month with other
activists and 37% communicating between 4 – 10 times a
month with NGOs. Family and friends are communicated with
most frequently from between 11 to over 20 times a month.
At the end of the pilot, the most common method (100% of
respondents) to communicate with community members was

through calls on regular GSM mobile phone networks. The
second most common method (92.6% of respondents) was
through face-to-face communication. This matches with the
fact that respondents communicated most with friends and
family, since friends and family members were not on the
mesh-casting network and therefore could not be reached
unless through regular GSM calls or face-to-face.
Voice calling on the mesh-casting network was the third most
common method with 85.2% of respondents using it. These
calls would largely have been communications made with the

Figure 6: Whom do you communicate with?
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Figure 7: Of These methods, which one do you use most often to communicate with people in
your community

Figure 8: Most Used method to communicate with community members (baseline)

other monitors participating in the pilot project, a small sample
of only 30 people who were able to “connect” on the mesh
network.
When asked to select the most used method to communicate
with other community members, 63% of respondents chose
calling using the GSM mobile phone network. Only 3.7% chose
SMS using mesh-casting technology as their most used method
to communicate with community members.
This seems to suggest that while communicating over the
mesh-network had wide use during the pilot phase, it is
not the go-to-method for users, largely because there are
not enough people on the network.
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Asked how many times respondents used their most frequently
used method, 55.6% used the method between 1 to 10 times
a week. 25.9% used their favorite method between 11 to 20
times a week.

Decrease in Amount of Money to Spent to
Communicate with Community and Amnesty
International/CEHRD
Most of the costs incurred by the users during the mesh pilot
project were those that were not related to the mesh-casting
network directly. The phones were bought in Nigeria from a
telecommunications company named Starcomms. The phones

were required to be registered to Starcomms SIM cards only
and therefore all pilot project participants were required to
use Starcomms as their mobile service provider when they
were making regular GSM calls or SMS. For example, if a monitor made a call to a friend, he had to use the SIM provided
by Starcomms at a certain charge via the Starcomms network.
However, when the monitor called another participating monitor via the mesh network, he could do so for free. Editing or
sending pictures and videos via the mesh were also done for
free.
Nevertheless, during the course of the pilot test, likely as a
result of the piloted mesh technology, respondents’ average
daily spending to communicate with other community members decreased by approximately 7.99%.2 Respondents’ average daily spending to communicate with Amnesty International
decreased by approximately 15.35%.3
Of those who stated a change in the amount of money paid for
communicating, 96% said the amount they paid to communicate within the community decreased. 95.8% said that the
amount they paid to communicate with Amnesty International/
CEHRD had decreased.

The decrease in communication costs is significant because
communication with community and Amnesty International,
on average, increased during the same period that costs
decreased. This reveals that not only was communication
cheaper overall for participants, they were also able to communicate more for these lower costs.

Table 1: Comparison between Baseline and Endline
Respondents’ Average Weekly Spending while
Communicating with Amnesty International/CEHRD
Baseline

Endline

Percent

Percent

Don’t spend any money

7.1

0.0

N1-N200 (US$0.006 – $1.27)

28.6

48.1

N201-N450 (US$1.28 - $2.86)

28.6

22.2

N451-N1000 (US$2.87 - $6.37)

10.7

18.5

Over N1000 (Over US$6.37)

17.9

7.4

Figure 9: Comparison between baseline and endline respondents’ daily spending while
communicating with community members

2	The

percentage decrease was derived by getting the average amounts spent (based on the medians of the ranges. The average spent in at the initial
data collection was 405.55 Naira and at the end of the project it was 373.15 Naira.
3	The percentage decrease was derived by getting the average amounts spent (based on the medians of the ranges. The average spent in at the initial
data collection was 375.96 Naira and at the end of the project it was 318.27 Naira.
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Communicate More Often with Community
and Amnesty International/CEHRD

received. It is unclear whether or not this participant attended
all of the trainings fully.

Because of the mesh-casting technology, monitors stated that
they communicate more often with both their fellow community members as well as NGOs like Amnesty International and
CEHRD. This reveals that not only did participants communicate
more overall, the participants were also able to communicate
more than they did before mesh technology, while still saving
money overall.

In terms of possible uses, it would be possible to use any
Internet-based tool via the mesh, provided one of the phones
is connected to the World Wide Web (WWW). Theoretically, that
phone could then share its connection via the mesh with any
other phone. This is actually one of the best uses for mesh
technology. Although that aspect was not fully enabled in the
technology that was deployed during the project, some of the
users were able to share videos through Internet because the
phone was linked to the Internet for a one-month period.

The training & technology has
helped to bring us together and to
know our rights. Thank you.
—Monitor
The increase in communication could potentially be attributed
to initial excitement about the new technology that may have
led to increased use. Alternatively, the technology’s lower cost
for calling, data transfer, and SMS could be the attraction. It
is impossible to concretely attribute either of these factors to
the increased communication. A longer duration pilot study of
over one year could more definitively reveal if the increased
communication as a result of the technology is a short-term
occurrence or a longer-term trend.

Table 2: Uses of the Mesh-casting Technology by
Participants
Percent

88.5% of monitors stated that they have changed the frequency of community communication since the introduction of
the mesh technology.

Make voice calls

96.3%

Send SMS

59.3%

Send E-mail

18.5%

Of these monitors, 91.7% stated that they communicate more
often with other community members since the introduction of
the mesh technology.

Send video

70.4%

A slightly lower percentage of monitors (74.1%) stated that
they have changed how often they communicate with Amnesty
International/CEHRD since the introduction of the mesh technology. Nevertheless, of those who have changed how often
they communicate, a similarly high number (90.9%) said that
their communication with Amnesty International/CEHRD has
increased.

All But One Monitor Used the Mesh
Technology
There was only one user at the end of the pilot project who
had not used the mesh technology. This was because he did
not know how to use it and because of the technical errors he
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Most pilot project participants used the mesh technology regularly to make voice calls. This was likely because the data sharing aspect was not available until the last month of the pilot
and voice calls were therefore the only aspect that could regularly be used. Once the data sharing aspect was made available,
70% of the participants used it to send video. This is promising
for future use of the data sharing, aspect of the mesh technology, as it appears that the function is not too complicated for
users to understand and utilize.

Mesh-Casting News in the Port Harcourt Waterfronts

Most of these usages [of the
technology] were not unexpected.
The SMS feature has just been used
sparingly, because the participants,
I believe, are more comfortable with
the normal SMS on their mobile
phone (GPRS).
—CEHRD

25.9% of participants used video to communicate with NGOs
about human rights abuses. This appears to correspond with
the activities of the pilot since some of the participants made a
video called “Whose Waterfront?” which they sent to Amnesty
International and CEHRD. The video featured long-time residents of the waterfronts talking about why they settled there.
The video clips used in the editing and production of the video
were shot mainly with the pilot-project phones (Ideos C8150)
and utilized the mesh technology. The uploaded video can be
found at: https://vimeo.com/36185905.

44.4% of participants used the pilot-project phones to conduct
interviews using video. Again, this likely ties to the pilot project activities which included interviewing long-time residents
about their lives and experiences.
Finally, 78.9% of participants stated that they communicate
with their colleagues about work using voice calls on the
mesh network. This is likely because the participants on the
mesh network were largely fellow human rights advocates
who worked together to report human rights abuses in their
communities.

Figure 10: Frequency of activities used on mesh when communicating with amnesty
international/cehrd
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Technical Challenges of the
System
Table 3: Respondents’ stated challenges of the
mesh-casting technology
Baseline

Endline

Percent

Percent

Limited range of phone reception

67.9%

40.7%

Hard to use phone

10.7%

22.2%

Don’t understand how to use it

7.1%

3.7%

Do not trust the system

7.1%

0.0%

Other users not available or reliable

3.6%

3.7%

Internet is not available

0.0%

11.1%

Battery keeps running down fast

0.0%

7.4%

When asked if technical issues were experienced while using
the mesh technology, 51.9% of participants said they had
experienced technical errors/issues.
The limited range proved to be the most frequent stated technical challenge of the piloted mesh technology. Nevertheless, it
seems that the range was not perhaps as much of an issue as
initially expected, noted by the 22.2% decrease from 67.9% at
the start of the project to 40.7% at the end of the pilot project.
The fact that the range may not have been as much of an issue
as initially expected may have to do with the fact that the shanty
communities were using the technologies in very high-density
locations (shanty-towns in Port Harcourt) and people may have
come into close range (less than 60 meters) more frequently
than expected. Nevertheless, the short range of the phones
significantly limits the possible interaction with NGOs (most of
whom have offices quite far from the local communities).

The most regularly experienced technical issue was that the
phone’s battery kept dying. This was an issue that stakeholders
foresaw as becoming a big issue because there is very irregular electricity supply coupled with higher battery use when the
phones are operating the mesh software. One possible solution that stakeholders recommended exploring was the possibility of using solar-powered phones or solar-powered phone
battery-chargers.

Limited Range of Mesh Technology is Greatest Difficulty Experienced
By the end of the pilot project, CEHRD was able to get approximately 60 meters between two phones before the signal
became too weak to continue a voice call. The range was
extended by approximately 60 meters per node/phone added
to the network. Since the Serval system is based on Wi-Fi, it
is limited by the relatively low power of the Wi-Fi transmitter
on offer in most handsets. One of the ways Serval dealt with
the range issue was by developing a delay-tolerant functionality (explained above in Technical Design). The Wi-Fi range of
the phones is limited to around 60 meters due to the fact that
the phones have weak Wi-Fi transmitters. Wi-Fi itself, in other
applications, with enough power and good antennas can go
extremely far (hundreds of kilometers). The issue is that the
phones are not designed to push a Wi-Fi signal very far. The
Serval Project has plans to deal with these phone range issues,
but the plans are still far off.
The greatest perceived difficulty by the end of the pilot project
was the same difficulty that users forecasted they would face,
that is, the limited range of phone reception (40.7% of users).
Monitors also stated that, “we need more and better training”
although they did not specify on what particular training they
would like.

“The battery life of the phone usually drains at a faster rate when the mesh
software (Serval) is running: when not on the mesh the battery lasts up to 8
hours, but while running the mesh it lasts for about 3-4 hours.”
—CEHRD
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Table 4: Greatest difficulty in using Mesh Technology
Percent
Hard to use phone

22.2

Limited range of phone reception

40.7

Don’t understand how to use it

3.7

Cannot read/write

3.7

Other users not available

3.7

Internet is not available

11.1

Battery keeps running down fast

7.4

No difficulty

7.4

Total

100.0

Figure 11: User perceptions on the safety
of the technology

Monitors Believe Mesh Network Decreases
the Risk Involved in Communication
Of the 27 monitors interviewed at the end of the pilot project, 96.3% stated that the mesh technology had changed the
risks involved in communication with others in the community. 92.3% stated that the technology had changed the risk
involved in communication with Amnesty International/CEHRD.
Of those who said that the technology had changed the risk
of communication, all respondents said the risk had decreased
both to communicate within the community as well as with
Amnesty International/CEHRD.
This illustrates strong user trust in the technology to ameliorate risks involved in communicating in violent or tense
environments.
As the pilot project sought to empower local human rights
activists, security was and remains an important issue.
Although the users of the technology believed that the technology had reduced their risk in communicating within the
community and with outside organizations, as it relates to the
technology employed during the project, the Serval application
was actually operating without any encryption or authentication, meaning an adversary could have intercepted, modified, or
impersonated any communication with few barriers.
To change this meaningfully, security at every level is needed.
For sharing of data files, this is relatively easy, and Serval
expects it will occur in the next 3 months or so. The situation
for MeshMS (SMS over mesh) is similar. Secure voice calls will
probably be six months away, as Serval will have to completely
replace Asterisk+SIP+RTP as that combination is not secure on
a wireless mesh network, nor is it feasible to secure it.
To maintain the community users’ trust in the technology, it is

imperative that these technological security measures are instigated immediately. At the time of the final data collection, 92.6%
of users perceived the technology to be safe. Proper security
needs to be put in place to uphold the users’ trust of the security and prevent any breach of sensitive information from being
hacked and potentially used in an unforeseen manner.

Greatest Benefit Of The Mesh Technology
Is Speed And Ease Of Reporting On Human
Rights Abuses
Pilot project participants believed that the best aspect of the
mesh technology is that it is faster to report on human rights
abuses. This may be because monitors no longer need to take
time to obtain money to buy airtime credit to load onto their
phones, prior to sending a report on human rights abuses.
Sending messages and calling with others on the mesh network is free, so the limiting factors are only whether or not the
phone is charged and whether or not the range is sufficient to
contact the person desired. Hence, the elimination of the monetary cost to report likely made the reporting experience faster
using the mesh technology.
In general, participants strongly believed they were more
in touch with others because of the mesh-casting technology. They also believed they were more in touch with NGOs,
although to a lesser degree. Only 11.1% of respondents believe
the mesh-casting technology has not helped them at all.
Finally, the participants appear to strongly believe the technology helped them to spread the word about community issues.
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Figure 12: best aspect of using mesh technology as perceived by users

Table 5: User Opinion of Mesh Technology
Agree
strongly

Agree
somewhat

Disagree
somewhat

Disagree
strongly

“I am now more in touch with others in the community because of
the mesh-casting technology.”

85.2

11.1

0.0

3.7

“I am now more in touch with NGOs like Amnesty International/
CEHRD because of mesh-casting technology.”

66.7

14.8

3.7

7.4

“I now access more data and information because of the meshcasting technology.”

63.0

11.1

3.7

3.7

“The mesh-casting technology has not helped me.”

11.1

0.0

0.0

81.5

“This technology has helped me spread the word about our issues
in Port Harcourt.”

81.5

11.1

0.0

3.7

Percent
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Percent

Percent
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Conclusions
Impact on communication channels within Nigerian shanty
communities: It appears that in general, the mesh-casting
technology has increased communication within community
members of the Waterfront areas (Table 24). Communication
has increased partly because of the increased ease with which
residents can communicate (Table 30) and also because of the
reduced costs of communication (Table 10). Finally, users of
the piloted technology perceived a decrease in risks involved in
communication, which may have also led to an increase in the
frequency of communication (Table 20).
Impact on communication channels between shanty communities and others outside the area: The effect of the
technology on communication channels between shanty communities and NGOs such as Amnesty International/CEHRD do
not seem to be as significant as the effect on communication
within the communities themselves. Nevertheless, the technology appears to have helped facilitate a higher level of communication between community monitors and outside NGOs
(Table 24). Again, this is likely attributed to lower costs of communication (Table 8) and increased ease (Table 30).
Tech effectiveness on facilitating data transfer from
Nigerian shanty communities to others within and outside
of the area: The mesh-casting technology appears to have the
greatest potential to enable data movement within high-density communities. The current available range of the technology
severely limits the potential for high data movement between
communities and those outside the community as the farthest
current range is only approximately 60 meters between two
phones before the signal becomes too weak to use.
In high-density communities however, it seems the technology
can be used very well to facilitate the transfer of information.

One example of this was a live deployment of the Serval system
during a World Habitat Day march and rally in Port Harcourt
on October 3rd, 2011. The users, many of whom were march
organizers, used their Serval-equipped phones to coordinate
and stay in touch during this public event. There was also a
live concert organized for all the residents of the Port Harcourt
water front communities sponsored by Amnesty International
in remembrance of the victim of the October 12th shooting in
the Bundu community by the Rivers state government. Most of
the participants who where again part of organizing the concert, used the Serval equipped phones to be able to coordinate
with each other within the concert venue effectively during the
concert. For more information on the October 3rd march and
the concert, visit: www.people-live-here.org.
Advantages of Serval Mesh Disadvantages of Serval
Network
Mesh Network
Lower Cost Communication
for User

Only as useful as the number
of users on the network

Low upfront investment in
overall set-up cost (because
of less wires and hardware)

Only runs on Android
platform currently and
many users in developing
countries do not yet have
Android phones

Users can share peer-topeer information more
quickly

Low range so need to be
close to other users

Fast deployment of
the technology in any
community

Data can be easily hacked
into and there is no privacy
or data encryption
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6

Recommendations

CEHRD was successful in engaging and training 30 people during this pilot project and were in contact with
them via telephone and at different gatherings and events throughout the project period. Part of the reason for the almost 100%, high participant retention and success in piloting the technology was because of
CHERD’s approach to the pilot project; embedding it into ongoing work, rather than as a one-off opportunity.
Furthermore, keeping the pilot project scope to a manageable level of 30 participants in 2 site locations also
contributed to the success of the pilot. On-going support has been offered for the further development and
implementation of the technology through the Media for Justice Project.

Sustainability
The technology is still in its early days. At present, the only
software available is an app for Android 2.1+ that uses WiFi to
communicate between Android phones. There are large dreams
for the future, but in the meantime, the software is only relevant to “smart” phones that have WiFi, and in the short term,
only Android.
Serval has plans to create mesh-enabled phones that have
a long-range Ultra-High Frequency (UHF) radio that could be
used for SMS/MeshMS and voice calls over potentially a few
kilometers range in an urban mesh, and possibly tens of kilometers in a rural mesh. These phones would be fully optimized
for mesh function, and through successive software updates
would include power and other functionalities in the future. The
proposed phones would also include a built-in Arduino board (a

“Forgotten people, who do not
attract attention and mention in
the conventional media can be
empowered to voice their concerns
and experiences of rights violations
[through mesh technology].”
—Sahara Reporters
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programmable “smart-chip” that can relay instructions to the
device in which it is in), so that the phones could be used to
communicate using other systems (like a radio), and for other
uses, such as supporting low-cost medical devices, for example. Although this customized phone has obvious advantages,
the cost of manufacturing and bringing this type of product to
market is quite high and is unrealistic in the short term. Much
more significant Research & Development on the technology
needs to be done before the sustainability of the technology
can be properly studied.
In terms of the sustainability of the project, a proper framework
for coordination and building synergy (between the current

community of human rights advocacy groups operating in Port
Harcourt) should be explored. All stakeholders interviewed
were willing and interested in supporting the project but many
were not sure exactly of their current role. Nevertheless, the
project in Port Harcourt should be continued, as all stakeholders believe it has very high potential and that the technology
can lead to significant changes in the area.

Future Application in
Other Locations
Suited for:

Not suited for:

High-density living
conditions/environments

Communities spread out
over far distances

Humanitarian Disaster
Situations

Poor electricity facilities
(cannot charge the phone)

Ideal in Environments with
Poor Infrastructure
The Serval Team developed their software with the idea that
nothing should prevent someone from communicating with
others. This technology has high potential especially for use in
times of humanitarian emergencies or disasters when communication is needed the most—in the face of earthquake, wild
fire, or civil war. The technology is powerful in such humanitarian disaster situations because it has the capacity to work with
whatever infrastructure remains available.
The Serval system is ideal to be applied in other countries with
human rights issues and poor infrastructure, such as other
countries across Africa. If so, it will be important to look at
different component and lessons learned from this project, in
particular:
1. Range of the Technology: the range between two phones
needs to be extended to stretch much further than 60
meters if the technology is to be used to connect communities to those outside their area.
2. Security: the technology must create security measures to
ensure that sensitive information cannot be hacked and
used in malicious ways. If such an incident occurred, community users would quickly lose their trust in the technology and uptake and use would be difficult to secure again.
3. Community: one important consideration when trying to
choose a location where to replicate the project should be
the existence of already existing networks of people who
are already readily connecting with each other and trust
each other. Layering the technology onto these existing

communication networks will make it easier for communities to use the technology as an extra add-on rather than
an entirely new system for which participants have to completely change their communication behaviors.
4. Infrastructure: the technology is especially valuable in
extremely high-density, low-resource communities such
as shantytowns, slums, and informal settlements (refugee
camps). The lack of proper communications infrastructure
in terms of GSM network in these communities can provide
an excellent opportunity to use the Serval mesh technology.
However, this opportunity needs to be also weighed against
potential poor electricity infrastructure. If there is no electricity at all, there will be no way for users to charge their
mobile devices and an alternative electricity solution needs
to be provided (solar mobile phone chargers) or the location
site needs to be re-considered.
5. Partnerships and Engagement of Stakeholders. Although the
CEHRD project successfully informed various stakeholders
working in the community of the Mesh-casting project, during the pilot, the project did not aim to reach out beyond
the introductory meetings to other organizations operating
in the community. If the project is to be scaled up, tapping
into existing self-organized community groups through the
other NGOs in the area will keep scaling-up costs low and
participation high.

Security
As discussed earlier, the Serval application is still without any
encryption or authentication, meaning an adversary could
intercept, modify, or impersonate any communication with few
barriers. To change this meaningfully, security at every level is
needed. For distribution of files via Rhizome, this is relatively
easy, and Serval expects it will occur in the next 3 months or so.
The situation for MeshMS (SMS over mesh) is similar. Secure
voice calls will probably be 6 months away, as Serval will have
to completely replace Asterisk+SIP+RTP as that combination
is not secure on a wireless mesh network, nor is it feasible
to secure it. Serval has stated that it will probably take some
months before they are able to address the security issues. For
now, they recommended that the community users be told that
the security component has not been installed and that they
are using a prototype technology that is still being developed.
As the prototype is developed further, initial users will need to
take extra security measures.
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Political issues
The mesh technology has given the residents of Port Harcourt’s
shantytowns a way to defend their rights and also stop forced
eviction in their communities. They have now become citizen
journalists in the communities, helping to create advocacy videos and materials for their campaigns, while also having a cost
effective tool, to coordinate with each other.
The risk of this technology may be that over a period of time,
the government could start targeting the users due to the
impact of their campaigns. Similarly, individuals and companies who are profiting from exploiting the people and keeping
them down may seek ways to stop the protection and promotion of human rights. The telecommunications industry could
also rise to challenge the legality of the use of mesh technology in Nigeria.
On January 1st, 2012, the Nigerian government removed longstanding fuel subsidies, precipitating an economic and social
crisis in Nigeria, the latter typified by the nascent Occupy
Nigeria movement. Thus far there have been 16 reported casualties (as of May 3, 2012), all shot to death by the Nigerian
Policy Force during local demonstrations. This kind of response
to citizen protests may be a foreshadowing of what could
potentially happen if mesh technology becomes too powerful
of a tool in the Nigerian human rights movement.

Technical issues
1. Partnership with Technology Provider
Some of what CEHRD hoped to accomplish, specifically the
creation of a series of tools, documentation and knowledge to
enable other communities to take advantage of mobile mesh
networking for journalistic and information sharing purposes,
was simply not possible due to the limitations of the technology and the time-frame in which updates and upgrades were
made.
The technology partner, the Serval Project—while very easy
to work with—was over-stretched during the pilot project and
therefore not always able to meet the agreed dates for software enhancement with regards to the CEHRD project. This lack
of timeliness resulted in CEHRD’s request for an extension to
the project by one month so as to deploy an updated version

24

Mesh-Casting News in the Port Harcourt Waterfronts

of the Serval application. In the future, clear timelines and
deliverables should be set with the technology partner and an
advance back-up plan established in case deliverables cannot
be met in a timely manner.

2. Technology
At the conclusion of the pilot project, CEHRD were able to get
approximately 60 meters between two phones before the signal became too weak to continue a voice call. The range was
extended by approximately 60 meters per node/phone added
to the network. Since the Serval system is based on Wi-Fi, it
is limited by the relatively low power of the Wi-Fi transmitter
offered by most handsets.
The range issue brings up the question of the installation of
some minimal back-haul or fixed Wi-Fi support infrastructure
to help boost the range and robustness of the phone-based
network. This should not be too technologically difficult, but
there still does not seem to be consensus, at Serval about the
most cost-effective way to set up this backbone.
CEHRD would like the Serval software to be able to not only be
used in one kind of phone, but in a range of phones. Their hope
is that in future, the device can be used in lower-end Nokia,
Samsung and other phones. That would mean that CEHRD
would not have to buy phones for participants and could just
install the software into the existing phones that people own.
This was the first operational deployment of the system in a
real life community situation. Previous uses of the Serval technology have only been in testing and scenario and simulation
contexts. As such, there is still much more R&D to be done on
the technology.
There is a high likelihood of achieving even more encouraging
results if further investments are made into this mesh technology. The priority of investments in terms of refining the technology should be on the following three items starting with the
features that should take the least effort/time: 1) creating a
strong security system of encryptions, 2) increasing the range
between two phones, 3) building the platform to be compatible
on various mobile device platforms. The early-access developer
version of the Serval software is currently only available on
Android, although there are plans to expand to Symbian S60,
S40 and J2ME compatible phones.

Appendix

Note: For security reasons, we cannot publish names of individuals, field location sites or communities.

Interviewed Project Stakeholders
NGO people who work on Waterfront issues:
1. Amnesty International (2 people)
3. Collaborative Media Advocacy Platform.
4. Social Action.
5. Social and Economic Rights Action Centre (Serac).
People involved in community or independent media in Nigeria:
6. Institute for Media and Society in Lagos.
7. Sahara Reporters.
Technologists:
8. Serval Project.
9. The New America Foundation.
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Instruments and Supplementary Materials
Baseline:
Monitors/Users of Technology
Interview Information (to be completed by interviewer):
Z1.
Location of interview (Community name, district, region):
____________________________________________________________
Z2.

Date and Day of interview _______________________

Screener (2 minutes):
Good morning / afternoon. My name is ……………………………, I am working with iHub Research, a
Tech Research Company and CEHRD. We are conducting research on the Meshcasting pilot project
and would like to ask you some questions. It will take no longer than 15 minutes. Please answer all
the questions as honestly as you can. All of your answers will remain completely confidential; your
names will not be used and your specific answers will not be shared with people in the community.
1.1

Would you be willing to answer some questions?
Single
code
Yes
1
Continue
No
2
Terminate Interview

Section One: Demographic Information about Respondent
1.2

Name of Respondent: ________________________________________
(if not comfortable giving name; apply anonymous label, i.e. “User 10”)

1.3

Mobile phone number (if available): ________________________________________

1.4

Gender:

Female
Male
1.5

Single
code
1
2

How old are you?

Less than 15 years
15‐24 years
25‐34 years
35‐44 years
45‐54 years
55‐64 years
65‐80 years
81+ years
DK/NS
NR/Refused

Single
code
1
2
3
4
5
6
7
8
98
99
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Continue
Continue
Continue
Continue
Continue
Continue
Continue
Continue
Continue
Continue

1.6 What level of education do you have? (Probe to precodes below – single answer):
No formal education (cannot read)
No formal education (can read)
Primary not completed
Primary (1 to 6 grades)
Lower Secondary not completed
Lower Secondary (7 to 9 grades)
Secondary School not completed
Secondary School (10 to 12 grades)
Technical Training Diploma (1 to 3 years)
Undergraduate
Graduate Degree Holder
Postgraduate Degree Holder
DK/NS
NR/Refused

Single code
1
2
3
4
5
6
7
8
9
10
11
12
98
99

1.7 What is your main Occupation (Probe to precodes below – single answer):
Single code
1
2
3
4
5
6
7
12
98
99

Farming
Laborer
Civil Servant
Trader
Entrepreneur
Retired
Not doing anything currently
Other.........................................
DK/NS
NR/Refused

Section Two: Communication Channels within Community
2.1
What methods do you generally use to communicate with people in your community?
Single
code
Call using mobile
phone
SMS using mobile
phone
Talk face‐to‐face
Other:_______________
DK
Refused

1
2
3
4
98
99
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2.2

What method do you use most often to communicate with people in your community?
Single
code
Call using mobile
phone
SMS using mobile
phone
Talk face‐to‐face
Other:_______________
DK
Refused

2.3

2.4

2
3
4
98
99

How often do you use this method you have just mentioned to communicate within your
community?

1 – 10 times a day

Single
code
1

11 – 20 times a day

2

21 – 40 times a day

3

Over 40 times a day

4

DK

98

Refused

99

How much money do you spend in 1 day to communicate with people within your community?

Don’t spend any
money.
N1 – N200

2.5

1

Single
code
1
2

N201 – N450

3

N451 – N1000

4

Over N1000

5

DK/NS

98

Refused

99

Where do you get most of your daily information? Select all that are applicable.
(INTERVIEWER READ LIST)

Newspaper
Neighbor/Friend

Single
code
1
2

Television

3

Stranger

4

Other:___________

5

DK/NS

98

Refused

99
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2.6

Why do you use this method(s) to get your information?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

Section Three: Meshcasting Technology
3.1
What, in your own words, is mesh‐casting technology?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
3.2

How do you currently use mesh‐casting technology?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

3.3

Will you be able to use it for other functions in the future? What?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

Thank you. For the rest of this interview, when we say “meshcasting technology,” we will be talking
about the future functionality of the technology, that is, the ability to circulate data like SMS,
video, etc. using an updated version of the same software.
Please remember that there is a difference between the current functionality (voice calls with
Serval) and future functionality (ability to circulate data like SMS, video, etc using an updated
version of the same software).
Section Four: Communication Channels between Amnesty International/CEHRD and
Technology Users
4.1
How often do you communicate with Amnesty International/CEHRD?

Never

4.2

Single
code
1

1 – 6 times a week

2

Once a day

3

Multiple times a day

4

Other: __________

5

DK

98

Refused

99

What methods do you generally use to communicate with Amnesty
International/CEHRD?
Single
code
Call using mobile phone
SMS using mobile phone
Talk face‐to‐face
Other:_______________
DK
Refused

1
2
3
4
98
99
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4.3

What method do you use most often to communicate with Amnesty
International/CEHRD?
Single code
Call using mobile phone
1
SMS using mobile phone
2
Talk face‐to‐face
3
Other:_______________
4
DK
98
Refused
99

4.3

How often do you use this method to communicate with Amnesty International/CEHRD?

4.4

1 – 10 times a week

Single code
1

11 – 20 times a week

2

21 – 40 times a week

3

Over 40 times a week

4

DK

98

Refused

99

How much money do you spend in an average week to communicate with people with
Amnesty International/CEHRD?
Don’t spend any money.
N1 – N200

Single code
1
2

N201 – N450

3

N451 – N1000

4

Over N1000

5

DK/NS

98

Refused

99

Section Five: User Expectations of Technology
5.1
Please could you say the extent to which you agree or disagree with the following
statements? Do you agree strongly, agree somewhat, disagree somewhat or disagree
strongly?
Agree
Agree
Disagree
Disagree
DK
Refuse
strongl somewha
somewhat
strongly
d
y
t
“I will be more in touch with
1
2
3
4
98
99
others in the community.”
“I will be more in touch with
1
2
3
4
98
99
NGOs like Amnesty
Intn’l/CEHRD.”
“I will be able to access more
1
2
3
4
98
99
data and information.”
“I do not expect it to help me.”
1
2
3
4
98
99
“This technology will help us
1
2
3
4
98
99
spread the word about our
issues in Port Harcourt.”
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5.2

Do you think that the new Mesh‐casting technology will change how often you
communicate with others in the community?
Single
code
No, I expect no change in how often I
1
communicate.
Yes, I expect to communicate more.
2
Yes, I expect to communicate less.

5.3

5.4

5.5

3

Other: ……

4

DK

98

Refused

99

Do you think that the new Mesh‐casting technology will reduce the cost of your
communication with others in this community?
Single
code
No, I expect no reduction in the cost of my
1
communication with others in the community.
Yes, I expect reduction in the cost of my
2
communication with others in the community.
I actually expect the technology to increase the
3
cost of my communication with others in the
community.
Other: ……
4
DK

98

Refused

99

Do you think that the new Mesh‐casting technology will reduce the risks involved in your
communication with others in this community?
Single
code
No, I expect no reduction in the risks involved in
1
my communication with others in my community.
Yes, I expect reduction in the risks involved in my
2
communication with others in my community.
I actually expect increase in the risks involved in
3
my communication with others in my community.
Other: ……
4
DK

98

Refused

99

Do you think that the new Mesh‐casting technology will change how often you
communicate with Amnesty International/CEHRD?
Single
code
No, I expect no change in how often I
1
communicate.
Yes, I expect to communicate more.
2
Yes, I expect to communicate less.

3

Other: ……

4

DK

98

Refused

99
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5.6

5.7

5.8

Do you think that the new Mesh‐casting technology will reduce the cost of your
communication with Amnesty International/CEHRD?
Single code
No, I expect no reduction in the cost of my
1
communication with Amnesty/CEHRD.
Yes, I expect reduction in the cost of my
2
communication with Amnesty/CEHRD.
I actually expect the technology to increase the
3
cost of my communication with Amnesty/CEHRD.
Other: ……
4
DK

98

Refused

99

Do you think that the new Mesh‐casting technology will reduce the risks involved in your
communication with Amnesty International/CEHRD?
Single code
No, I expect no reduction in the risks involved in
1
my communication with Amnesty/CEHRD.
Yes, I expect reduction in the risks involved in my
2
communication with Amnesty/CEHRD.
I actually expect increase in the risks involved in
3
my communication with Amnesty/CEHRD.
Other: ……
4
DK

98

Refused

99

In what language do you prefer to communicate?
English
Broken (pidgin English)
Okirika
Igbo
Kalabari
Ijaw
Other:

5.9

7

What do you think would be the most difficult part of using the Mesh‐casting
technology? (Unprompted)
Single code
GO TO Q5.10
1
Hard to use phone
GO TO Q5.10
2
Limited range of phone reception
GO TO Q5.10
3
Don’t understand how to use it
CONTINUE
4
Do not trust the system
GO TO Q5.10
5
Cannot read/write
GO TO Q5.10
6
Other users not available or reliable
GO TO Q5.10

7
Other………
DK
98
GO TO Q5.10
Refused
99
GO TO Q5.10
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5.9.1

You say you would not trust the system, why is this? (Unprompted)
Single
code
1
Personal security
2
Security of victim
3
Others can read my messages
4
I can be traced even if I am told it is
anonymous
5
I need to speak about such things with a
person I trust
I do not trust mobile phones
Others………

5.10

6
7

DK

98

Refused

99

What do you think would be the best part of a mesh‐casting system? (Unprompted)
Single
code
1
Faster to send report
2
Do not have to talk to anyone
3
Easier to report rather than physically
going somewhere
Safer/more anonymous
More reliable
More responsive
Others………

4
5
6
7

DK

98

Refused

99

Section Six: Perceived Security
6.1
Do you think the Mesh‐casting technology is safe and secure?
Single code
Yes
1
No
2
DK

98

Refused

99

6.2

Explain your answer:
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

6.3

Are you worried and/or scared by this system?
Single code
Yes, I am.
1
No, I am not.
2
DK/NS

98

Refused

99
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6.4

Explain your answer (why/why not?).
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

6.5

Are you happy and/or excited by this system?
Single
code
Yes, I am.
1
No, I am
2
not.
DK/NS
98
Refused

6.6

99

Explain your answer (why/why not?).
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

This concludes our study. Thank you so much for your time.
I will contact you in three months (January 2012) to do a followup.
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Interview Feedback

FOR INTERVIEWER COMPLETION ONLY DO NOT ASK RESPONDENT!
PLEASE COMPLETE THIS SECTION AS SOON AS POSSIBLE AFTER THE INTERVIEW.
FIELD CONTROL
I1.

Overall, how did the respondent behave during the interview?
Choose all that apply.
Respondent
Interested
Indifferent
Distracted
Became tired
Other ..........

I2.

1
2
3
4
5

Please note any questions that caused particular difficulties for the respondent:
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………

Baseline:
CEHRD
Background and Expectations
a. How did the idea of the CEHRD Mesh‐casting project come about?
b. What is the background between you/your organization and the other project stakeholders
(esp. Amnesty International and Serval)?
c. How did you decide on the locations where the pilot is taking place?
d. How did you decide whom to train? How did you decide on the training curriculum?
e. Do you interact with the trained technology users? In what ways? Will this technology change
the way you interact with the users? How?
f. What are your expectations for this pilot project?
The Technology
g. How did you first come to know of this technology system?
h. How has the data‐transfer aspect of the technology worked?
i. What were your reasons for choosing this particular system?
j. Are there other technology options that could fit this particular community need?
k. What do you think are the benefits of the Serval system? The costs/down‐sides?
l. Have you faced any technical challenges in setting up or using the system? Social/other
challenges?
m. Do you anticipate any future issues related to the technology?
n. What are your expectations for the technical system?
o. Do you think this technology could be scaled up? How far (national, regional, global)?
Community and Security
p. Do you anticipate any issues related to the trained users? What issues?
q. Has security been a concern for this project? Were any measures taken to ameliorate the
security risk for organizations and individuals?
r. Is there anything you would change about the project or system itself?
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Baseline:
Project Stakeholders
Background and Expectations
1. What is/will be your role in the CEHRD Mesh‐casting project?
2. On a scale of 1 (very little) to 5 (extremely involved), how involved have you been in the
project as a whole? Do you expect that involvement to change over the course of the
project? How?
3. What is the background between you/your organization and CEHRD?
4. What are your expectations for this pilot project?
The Technology
5. How did you first come to know of this technology system? [CEHRD]
6. What were your reasons for designing this particular system? [Serval]
7. Are there other technology options that could fit this particular community need?
8. What do you think are the benefits of the Serval system? The costs/down‐sides?
9. Have you faced any technical challenges in setting up the system? Social/other
challenges?
10. Do you anticipate any future issues related to the technology?
11. What are your expectations for the technical system?
12. Did you ever used any other technology in your work. If yes, which one?
13. How easy/difficult it is the system for you and your organization to use?
Challenges and Constraints
14. What do you perceive as potential challenges and constraints of the project?
15. How do you think these challenges and constraints can be overcome?
16. What do you perceive as your potential challenge and constraints in engaging with the
project?
17. How do you think these challenges and constraints can be overcome?
18. Who do you think should be the critical players/stakeholders in this type of
intervention? What should be their respective roles?
Reporting and Responses to Cases of Human Rights Abuses
19. How do you assess the trend in reporting of human rights abuses in the country?
20. What are the constraints to reporting?
21. What do you think will be the effect of introducing a Mesh‐casting system on reporting of
such abuse cases?
22. How do you assess the trend in responding to cases of human rights abuses in the
country?
23. What are the constraints to responding to such cases?
24. What are the available assets and opportunities for responding to such cases?
25. What do you think will be the effect of introducing a Mesh‐casting system on reporting of
and responding to such cases?
Community and Security
26. Do you interact with the trained technology users? In what ways? Will this technology
change the way you interact with the users? How?
27. Do you anticipate any issues related to the trained users? What issues?
28. Do you currently receive information from the Port Harcourt community members? How
are you receiving it/what means? How is the quality of the data?
29. Has security been a concern for this project? Were any measures taken to ameliorate the
security risk for organizations and individuals?
30. How did you deal with security concerns, if any, before?
31. Is there anything you would change about the project or system itself?
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Endline:
Monitors/Users of Technology
Interview Information (to be completed by interviewer):
Z1.
Location of interview (Community name, district, region):
____________________________________________________________
Z2.

Date and Day of interview _______________________

Z3.

Time started _______________________

Screener:
Good morning / afternoon. How are you? My name is ……………………………. I am working with iHub
Research, a Tech Research Company and CEHRD. We are returning to do followup research on the
Meshcasting pilot project and would like to ask you some questions. It will take no longer than 15
minutes. Please answer all the questions as honestly as you can. All of your answers will remain
completely confidential; your names will not be used and your specific answers will not be shared
with people in the community.
1.1

Would you be willing to answer some questions?
Single
code
Yes
1
Continue
No
2
Terminate Interview

Section One: Respondent Information
1.2

Name of Respondent: ________________________________________
(if possible; use previous label from Baseline, e.g. “Monitor 1”)

1.3

Mobile phone number (if available): ________________________________________

1.4

What is your main occupation:
PROMPT
Farming
Laborer
Civil Servant
Trader
Entrepreneur
Retired
Not doing anything currently
Other.........................................
DK/NS
NR/Refused

Single code
1
2
3
4
5
6
7
8
98
99
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Section Two: Communication Channels within Community
The following questions relate to the way you communicate within the community.
2.1

Where do you get most of your daily information? Select all that apply.
Unprompted
Newspaper
Neighbor/Friend

2.2

2.3

Multiple
codes
1
2

Television

3

Radio

4

Stranger

5

NGO

6

Other:___________

7

DK

98

Refused

99

Why do you use this method(s) to get your information? Select all that apply.
Unprompted
Multiple
codes
Closest
1
Most accessible
2
Most available

3

Security reasons;
protected from
Government
Other:___________

4

DK

98

Refused

99

5

Who in your community do you communicate with? How often? Select one answer for
each category.
Prompt
Never
Rarely (1‐
Sometimes
Frequently
All the time
3x/month)
(4 –
(11 –
(20+x/mont
10x/month) 20x/month
h)
)
Family/Friends
1
1
1
1
1
Work colleagues
2
2
2
2
2
Other activists

3

3

3

3

3

NGOs

4

4

4

4

4

Government

5

5

5

5

5

Other:___________

6

6

6

6

6

DK

98

98

98

98

98

Refused

99

99

99

99

99
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2.4

What methods do you generally use to communicate with people in your community?
Select all that apply.
Prompt
Multiple
codes
1

Call using regular
mobile phone services
Call using mesh‐casting
technology
SMS using regular
mobile phone services
SMS using mesh‐
casting technology
Internet
Send data via mesh‐
casting technology
Talk face‐to‐face
DK
Refused
2.5

2
3
4
5
6
7
98
99

Of these methods, which one do you use most often to communicate with people in your
community?
Prompt
Single
code
1

Call using regular
mobile phone services
Call using mesh‐casting
technology
SMS using regular
mobile phone services
SMS using mesh‐
casting technology
Internet
Send data via mesh‐
casting technology
Talk face‐to‐face
DK
Refused
2.6

2
3
4
5
6
7
98
99

How often do you use (MENTION METHOD STATED IN 2.4) to communicate within your
community?
Prompt
1 – 10 times a day

Single
code
1

11 – 20 times a day

2

21 – 40 times a day

3

Over 40 times a
day
DK

4
98

Refused

99
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2.7

How much money do you spend in 1 day to communicate with people within your community?
Single code
Don’t spend any money.

1

N1 – N200

2

N201 – N450

3

N451 – N1000

4

Over N1000

5

DK

98

Refused

99

Section Three: Meshcasting Technology
Please remember that when we say “meshcasting technology,” we are talking about the ability to
circulate data like SMS, video, etc. using an updated version of the voice software. The following
questions relate to the way you use the meshcasting technology.
3.1

3.1.1

Have you used the CEHRD mesh‐casting technology?
Single
code
Yes
1
GO TO Q3.2
No
2
Continue
DK

98

Continue

Refused

99

Continue

Why did you decide not to use the CEHRD mesh‐casting technology? Select all that apply.
No prompt
Multiple
codes
Didn’t know how to use it.
1
GO TO Q3.6
Didn’t trust it.
2
GO TO Q3.6
The range of the network
was too small.
Technical errors

3

GO TO Q3.6

4

GO TO Q3.6

Didn’t know about it.

5

GO TO Q3.6

Other:___________

6

GO TO Q3.6

DK

98

GO TO Q3.6

Refused

99

GO TO Q3.6
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3.2

3.3

3.4

3.4.1

What activities have you been using mesh‐casting technology to do? Select all that apply.
Prompt
Multiple
codes
Make voice calls
1
Send SMS
2
Send E‐mail

3

Send video

4

Facebook and other social
media
Other:___________

5
5

DK

98

Refused

99

You say you (MENTION EACH ACTIVITY STATED IN 3.2…………………….) using mesh
casting. What do you talk about when using mesh‐casting? Select all that apply.
Prompt
Using
Using SMS
Using E‐
Using
Using Facebook
voice calls
mail
video
and other social
media
Communicate with
1
1
1
1
1
colleagues about
work
Conduct
2
2
2
2
2
interviews
Send
3
3
3
3
3
secret/hidden
information
Communicate with
4
4
4
4
4
NGOs about human
rights abuses
Communicate with
5
5
5
5
5
friends and family
Other:___________
6
6
6
6
6
DK

98

98

98

98

98

Refused

99

99

99

99

99

Have you changed how often you communicate with community members since the
mesh‐casting technology?
Single
code
Yes
1
Continue
No
2
GO TO Q3.5
DK

98

GO TO Q3.5

Refused

99

GO TO Q3.5

Do you now communicate more or less often?
Single
code
More often
1
Less often

2

DK

98

Refused

99
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3.5

The next question is specific to your communications with other community
members. Since you started to use mesh casting, for each of the following activities,
would you say you now use it more often, less often or the same amount when
communicating within the community?
Prompt
Use more
Use the
Use less
Do not
DK
Ref
often
same
often
use at all
amount
Make voice calls
1
2
3
4
98
99
Send SMS
1
2
3
4
98
99
Send E‐mail

1

2

3

4

98

99

Send video

1

2

3

4

98

99

Facebook and
other social media

1

2

3

4

98

99

ASK ALL
3.6

3.6.1

When using mesh‐casting, did you ever have technical issues/errors?
Single
code
Yes
1
Continue
No
2
GO TO Q3.7
DK

98

GO TO Q3.7

Refused

99

GO TO Q3.7

What technical issues did you have and how often did they occur? Select one answer for
each category.
Unprompted
Never
1‐5
6‐10
Over 10
DK
Refuse
times
times
times
d
total
total
Network too small
1
2
3
4
98
99
Not sure what was
1
2
3
4
98
99
wrong, but it wasn’t
working
Difficulty sending
1
2
3
4
98
99
videos/pictures
Phone battery kept dying
1
2
3
4
98
99
Other:___________

3.7

1

3

4

Did you have any other issues with using the mesh‐casting technology?
Single
code
Yes
1
Continue
No
2
GO TO Q4.1
DK

98

GO TO Q4.1

Refused

99

GO TO Q4.1
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98

99

3.7.1

What kind of other issues did you have? Select all that apply.
Unprompted
Multiple
codes
Police/Government
1
pressure not to use it
Family/friend pressure
2
not to use it
Other: __________
3
DK

98

Refused

99

Section Four: Communication Channels between Amnesty International/CEHRD and
Technology Users
The following questions relate to the way you communicate with Amnesty International and
CEHRD.
4.1

How often do you currently communicate with Amnesty International/CEHRD? Select one.

Never

4.2

Single
code
1

1 – 6 times a week

2

Once a day

3

Multiple times a day

4

Other: __________

5

DK

98

Refused

99

What methods do you now generally use to communicate with Amnesty
International/CEHRD? Select all that apply.
Prompt
Multiple
codes
Call using regular
mobile phone services
Call using mesh‐casting
technology
SMS using regular
mobile phone services
SMS using mesh‐
casting technology
Internet
Send data via mesh‐
casting technology
Talk face‐to‐face
DK
Refused

1
2
3
4
5
6
7
98
99
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4.3

Of the following methods, which method do you use most often to communicate with
Amnesty International/CEHRD? Select one.
Prompt
Single code
Call using regular mobile phone services
Call using mesh‐casting technology
SMS using regular mobile phone
services
SMS using mesh‐casting technology
Internet
Send data via mesh‐casting technology
Talk face‐to‐face
DK
Refused

4.4

4.5

Prompt
1 – 10 times a week

Single code
1

11 – 20 times a week

2

21 – 40 times a week

3

Over 40 times a week

4

DK

98

Refused

99

How much money do you spend in an average week to communicate with people with
Amnesty International/CEHRD?
Single code

Don’t spend any money.

1

N1 – N200

2

N201 – N450

3

N451 – N1000

4

Over N1000

5

DK

98

Refused

99

Have you changed how often you communicate with Amnesty International/CEHRD
since the mesh‐casting technology?
Single
code
Yes
1
Continue
No
2
GO TO Q4.7
DK

98

GO TO Q4.7

Refused

99

GO TO Q4.7
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4
5
6
7
98
99

How often do you use (MENTION METHOD STATED IN 4.3) to communicate with Amnesty
International/CEHRD?

Prompt

4.6

1
2
3
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4.6.1

Do you now communicate more or less often?
Single
code
More often
1
Less often

2

DK

98

Refused

99

4.7

The next question is specific to your communications with Amnesty International
and CEHRD. Since you started to use mesh casting, for each of the following activities,
would you say you now use it more often, less often or the same amount when
communicating with Amnesty and/or CEHRD?
Prompt
Use more
Use the
Use less
Do not
DK
Refused
often
same
often
use at all
amount
Make voice calls
1
2
3
4
98
99
Send SMS
1
2
3
4
98
99
Send E‐mail

1

2

3

4

98

99

Send video

1

2

3

4

98

99

Facebook and
other social media

1

2

3

4

98

99

Section Five: User Opinion of the Technology
The following questions relate to your opinion of the meshcasting technology.
5.1

Please could you say the extent to which you agree or disagree with the following
statements? Do you agree strongly, agree somewhat, disagree somewhat or disagree
strongly? (READ each statement aloud and prompt respondent after each statement
to see how strongly they agree or disagree)

“I am now more in touch with
others in the community
because of the mesh‐casting
technology.”
“I am now more in touch with
NGOs like Amnesty
Intn’l/CEHRD because of
mesh‐casting technology.”
“I now access more data and
information because of the
mesh‐casting technology.”
“The mesh‐casting technology
has not helped me.”
“This technology has helped
me spread the word about our
issues in Port Harcourt.”

Agree
strongly

Agree
somewhat

Disagree
somewhat

Disagree
strongly

DK

Refused

1

2

3

4

98

99

1

2

3

4

98

99

1

2

3

4

98

99

1

2

3

4

98

99

1

2

3

4

98

99
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5.2

5.2.1

5.3

5.3.1

Has mesh‐casting technology changed the amount of money you spend to communicate
with others in the community?
Single
code
Yes
1
Continue
No
2
GO TO Q5.3
DK

98

GO TO Q5.3

Refused

99

GO TO Q5.3

If Yes, has mesh‐casting increased or decreased the amount of money you pay for
communicating within the community?
Single
code
Increased
1
Decreased

2

DK

98

Refused

99

Has mesh‐casting technology changed the risks involved in your communication with
others in the community?
Single
code
Yes
1
Continue
No
2
GO TO Q5.4
DK

98

GO TO Q5.4

Refused

99

GO TO Q5.4

If yes, have the risks increased or decreased?
Single code
1

Increased risks

5.4

Decreased risks

2

DK

98

Refused

99

Has mesh‐casting technology changed the amount of money you spend to communicate
with Amnesty International/CEHRD?
Single
code
Yes
1
Continue
No
2
GO TO Q5.5
DK

98

GO TO Q5.5

Refused

99

GO TO Q5.5
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5.4.1

5.5

5.5.1

If Yes, has mesh‐casting increased or decreased the amount of money you pay for
communicating with Amnesty International/CEHRD?
Single
code
Increased
1
Decreased

2

DK

98

Refused

99

Has mesh‐casting technology changed the risks involved in your communication with
Amnesty International/CEHRD?
Single
code
Yes
1
Continue
No
2
GO TO Q5.6
DK

98

GO TO Q5.6

Refused

99

GO TO Q5.6

If yes, have the risks increased or decreased?
Unprompted
Single
code
Increased risks
1
Decreased risks

2

DK

98

Refused

99

5.6

What has been the most difficult part of using the Mesh‐casting technology? Select one.
Single
code
Continue
1
Hard to use phone
Continue
2
Limited range of phone reception
Continue
3
Don’t understand how to use it
GO TO Q5.7.1
4
Do not trust the system
Continue
5
Cannot read/write
Continue
6
Other users not available or reliable
Continue

7
Other………
DK
98
Continue
Refused
99
Continue

5.7

Do you trust the mesh‐casting system?

Yes

Single
code
1

No

2

Continue

DK

98

Continue

Refused

99

Continue

GO TO Q5.8
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5.7.1

5.8

You say you do not trust the system, which of the following is a concern for you (READ
LIST)? Select all that apply.
Multiple
READ LIST
codes
1
Personal security
2
Security of victim
3
Others can read my messages
4
I can be traced even if I am told it is
anonymous
5
I need to speak about such things with a
person I trust
I do not trust mobile phones
Others………

6
7

DK

98

Refused

99

Which of the following is the best part of a mesh‐casting system
(READ LIST; Select one)?
Single
READ LIST
code
1
Faster to send report

2
Do not have to talk to anyone
3
Easier to report rather than physically
going somewhere
Safer/more anonymous
More reliable
More responsive
Others………

4
5
6
7

DK

98

Refused

99

Section Six: Perceived Security
The following questions relate to how you think of the security of meshcasting.
6.1

Do you think the mesh‐casting technology is safe/secure?
Single
code
Yes
1
Continue
No
2
GO TO Q6.3
DK

98

GO TO Q6.3

Refused

99

GO TO Q6.3
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6.2

6.3

Why do you believe mesh‐casting is safe? Select all that apply.
Unprompted
Multiple codes
I have used it to SMS and call
1
GO TO Q7.1
with no problems.
I trust what CEHRD told me.
2
GO TO Q7.1
3

GO TO Q7.1

4

GO TO Q7.1

No one outside the network
has access to the
information.
I have made anonymous
calls that can’t be traced.
DK

98

GO TO Q7.1

Refused

99

GO TO Q7.1

Why do you believe mesh‐casting is unsafe? Select all that apply.
Unprompted
Multiple codes
I have used it and had bad experiences.
1
I think others can read my messages.
2
I don’t trust CEHRD/AI.

3

I don’t understand how the technology works.

4

Other:…

5

NS/DK

98

Refused

99

Section Seven: Desired Changes and Feedback
The following questions relate to any changes to the project that you would like.
7.1

7.2

What changes, if any, would you want to make to the mesh‐casting technology?
Unprompted
Single code
I would get more people to use it so there is a
1
bigger network.
I would prefer using Internet rather than mesh‐
2
casting.
Other:
3
DK

98

Refused

99

Is there anything you wish CEHRD or Amnesty International did differently about this
project?
Unprompted
Single
code
They should have more trainings.
1
They should have given better trainings.
2
They should have been more timely.

3

Other: …

4

DK

98

Refused

99
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7.3

Do you have any other comments or feedback about the mesh‐casting technology or the
project?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………
This concludes our study. Thank you so much for your time.

Z4.

Time ended _______________________
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Interview Feedback

FOR INTERVIEWER COMPLETION ONLY DO NOT ASK RESPONDENT!
PLEASE COMPLETE THIS SECTION AS SOON AS POSSIBLE AFTER THE INTERVIEW.
FIELD CONTROL
I1.

Overall, how did the respondent behave during the interview?
Choose all that apply.
Respondent
Interested
Indifferent
Distracted
Became tired
Other ..........

I2.

1
2
3
4
5

What language was the interview conducted in?
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

I3.

Please note any questions that caused particular difficulties for the respondent:
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

I4.

Additional notes:
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………

Endline:
CEHRD
Background and Expectations
1) Please can you give me a general overview about how the pilot project has progressed
since we last met? (Probe for details as they arise during this general debriefing).
2) Has CEHRD conducted any additional trainings or activities since the initial trainings?
3) Has Amnesty International or your other partners conducted any additional trainings or
activities related to the pilot?
4) When you first started the pilot, you said you expected mesh‐casting technology would
help CEHRD to have more content and reach remote places. Have these expectations
been met? Why or why not?
5) Did anything unexpected happen during this pilot? Please explain.
6) What are your expectations for this project after the pilot ends?
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The Technology
7) What feedback have you received from the users regarding the technology?
8) How many (or what kind of) technical errors or difficulties have the users had? Please
explain in detail these technical errors or difficulties.
9) How many (or what kind of) social or cultural difficulties have been encountered while
piloting this technology? Please explain in detail these social or cultural difficulties.
10) What is the level of trust in the mesh‐casting technology by the community? Why do you
think that is?
11) What types of activities are the mesh‐casting technology currently being used for? (e.g.
social media, Internet, phone calling, SMS, etc.) Were any of these uses unexpected?
Why?
12) What type of content was shared using the mesh‐casting technology? Was it social,
work‐related, or other?
13) Is there still further development of the technology that needs to be done? Please explain
in detail.
14) Do you anticipate any future uses or challenges of the technology?
15) How is the data‐transfer aspect working? Please explain in detail. If it’s not working,
explain why.
16) Do you plan to scale this pilot project up? How far (national, regional, global)? If yes,
what is your timeline and action plan for scaling up?

Community and Security
17) What has been the feedback of the user communities to the pilot project?
18) What has been the feedback of NGOs and donors to this pilot project? Has it changed
CEHRD’s interactions with the NGOs and donors?
19) Have any new members of the community (either NGO or individual users) expressed
interest to you to use the mesh‐casting technology? Will you involve them? How and
when?
20) What is the cost of this project for users? Will they have to incur additional costs once
the pilot is over? What kind of costs and how much?
21) Were there ever any breaches of security or confidentiality during this pilot? If yes, what
happened?
22) Are there any additional security measures that you will take in the future to ameliorate
the security risk for organizations, communities and individuals?
23) Is there anything you would change about the project or system itself?
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Interactions and Challenges
24) What methods do you use to currently interact with the users? Has the mesh‐casting
changed the way you interact with the users? How?
25) Did you notice changes in communication methods during the pilot? (Probe: Anything
different between user‐to‐user interactions? Anything different between user‐to‐NGO
interactions?)
26) What were overall challenges faced during the pilot? How were these dealt with?
27) What do you think are the benefits of implementing this mesh‐casting technology in Port
Harcourt shantytowns? What are the costs/negative aspects?
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About the Internews Center for Innovation & Learning
The Internews Center for Innovation & Learning supports, captures, and shares innovative approaches to communication
through a creative program of research and development worldwide. Founded in 2011, the Center seeks to strike a balance
between local expertise and needs and global learning in order to develop a comprehensive approach to understanding and
catalyzing information exchange.
In Internews’ 30-year history of promoting independent media in more than 75 countries around the world, the last five
years have arguably seen the most changes in the global media and journalism environment. Across all Internews programs,
adoption of cutting-edge technology is integral to advancing the work of the journalists, bloggers, citizen reporters, scholars and others who provide a vital interpretive role for their communities. The Internews Center for Innovation & Learning
deepens and enhances our capacity to link existing expertise to research that helps define, understand and monitor the
critical elements of changing information ecosystems and to pilot projects that apply and test the data, platforms and
digital tools to meet information needs of specific communities. This is far from a solo endeavor. A network of partners,
ranging from technologists to academics to activists is critical to creating and sustaining a dynamic and iterative collaborative space for innovation.

Internews Washington, DC Office
1640 Rhode Island Ave. NW Suite 700
Washington, DC 20036 USA
+ 1 202 833 5740
Internews Administrative Headquarters
PO Box 4448
Arcata, CA 95518 USA
+1 707 826 2030
www.internews.org
E-mail: info@internews.org
Twitter: @internews
facebook.com/internews

Internews is an international non-profit organization whose mission is
to empower local media worldwide to give people the news and information they need, the ability to connect and the means to make their
voices heard.
Internews provides communities the resources to produce local news
and information with integrity and independence. With global expertise and reach, Internews trains both media professionals and citizen
journalists, introduces innovative media solutions, increases coverage
of vital issues and helps establish policies needed for open access to
information.
Internews programs create platforms for dialogue and enable informed
debate, which bring about social and economic progress.
Internews’ commitment to research and evaluation creates effective
and sustainable programs, even in the most challenging environments.
Formed in 1982, Internews is a 501(c)(3) organization headquartered
in California. Internews has worked in more than 75 countries, and currently has offices in Africa, Asia, Europe, the Middle East, Latin America
and North America.

