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ABSTRACT

In October 2006 the Engineering for Developing Communities (EDC) program at the University of Colorado at Boulder (CU) initiated and sponsored the Amazon River Project. The project consisted of implementing a telecommunications wireless network in the eastern part of Peru along the Amazon River for the purpose of delivering educational and/or telemedicine services to remote villages by using internet connectivity.

The first part of this paper provides the history of, and impetus for, the initial work that eventually became the Amazon River Project; an overview and project description; partnerships involved; network design; technology used; and deployment of the network. The second part describes the challenges encountered within the project’s execution and a detailed description of how these obstacles nearly derailed the project.  The third part explains the new direction the project took in order to avoid failure. Finally, learning experiences will be discussed as well as ideas for future work that could be done. 
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INTRODUCTION

In fall 2005, the Engineering for Developing Communities (EDC) program at the University of Colorado at Boulder (CU), was approached by a CU telecommunications program graduate student who had previously worked for the Peruvian telecommunications regulatory agency.  This student described an existing network of internet cafés that had been put in place throughout Peru as part of a universal access mandate.  Unfortunately, those cafés were underutilized because they were not sufficiently equipped to allow the majority of would-be users access to relevant educational material, including training on basic computer usage.  After significant time and research was invested, it was determined that the initially envisioned partnership to expand an individual internet café into a comprehensive learning center was not likely to succeed.  However, the idea of using telecommunications as a method to deliver information to residents of rural Peruvian villages sparked the interest of several faculty members and telecommunications graduate students.

In October 2006, the project focus and partnerships changed, and the Amazon River Project was born. The new project tied into an existing partnership between Centura Health’s International Medical Missions (IMM) project and their Peruvian healthcare partner facility in Iquitos, Peru.  To identify the needs of the Peruvian people from the rural area outside Iquitos and clearly define the plan for the collaborative project, the CU student project manager joined an IMM trip to Peru.  During this trip he saw that people living in communities along the Amazon River have major health problems as well as a poor educational system.  Most of the communities visited did not have basic utilities such as electricity and potable water and lacked adequate health services.  Out of these needs grew the idea of creating a wireless network to connect people, via the internet, with trained medical staff at the Ana Stahl Clinic in Iquitos. 

The new vision consisted of implementing a telecommunications wireless network in some local communities in the eastern part of the Amazon River.  The network was initially expected to deliver communications services that would benefit at least one local community, with either educational material or for telemedicine access, using internet connectivity.
PARTNERSHIPS

During a second trip in February 2007, the project manager researched potential organizations that would be interested in participating in the project. Various partnerships were established. 

- Centura Health’s International Medical Missions (IMM) Group.  Centura Health provides medical care to more than 500,000 people in Colorado each year.  Along with three other Adventist Hospitals in Colorado, Centura participates in a medical missions program that links with Adventist hospitals in developing communities worldwide.  Centura Health created a partnership with the Ana Stahl Clinic in Iquitos regarding a community health project in Peru.  Centura agreed that CU’s Amazon River Project would be a good link with their partnership and they could use the infrastructure provided in the remote villages for telemedicine services.

- EHAS-GTR (Enlace Hispano Americano para la Salud - Rural Telecommunications Group).  EHAS-GTR is a nonprofit group whose primary goal is to provide telemedicine services to rural communities in developing countries.  EHAS-GTR has provided connectivity to approximately 60 rural communities in Peru.  CU recognized that this group’s expertise in the field could provide vital technology support.  EHAS viewed this project as a way to extend their existing network.

- Explorama.  Explorama is a tourism company with three lodges along the Amazon River.  The Explorama lodges represented a strategic position in which to install the infrastructure for the wireless network.  Explorama had an existing business relationship with the Centura IMM program – they housed (at a reduced cost) and provided a relaxing experience for IMM participants prior to their work assignments in Iquitos.  They also had a close connection with the physician who runs the medical clinic in Yanamono (a rural village along the Amazon River).  So even though Explorama is a for-profit business, they were willing to participate in the project.  Their desire was to share the Internet access with their clients/guests at the lodges.

PROJECT DEFINITION
After these two trips, the project plan was defined.  A wireless network was to be deployed to provide telemedicine services between the Ana Stahl Clinic in Iquitos and the professionally-staffed medical clinic in Yanamono village.  The network was going to be deployed, in part, using Explorama lodges’ existing infrastructure in Iquitos and their lodge at Ceiba Tops, extending the Explorama infrastructure to include their lodge at Yanamono, and including an EHAS-GTR wireless engineer who would provide technical advice and labor support.  Figure 1 shows the network design.  Existing towers at Iquitos and Ceiba Tops (property of Explorama) would be used, a new tower was to be installed at Explorama Lodge, and a 10 meter tall pole was to be built at the Yanamono Clinic.
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Figure 1.  Network Design 

TECHNOLOGY, NETWORK DESIGN AND DEPLOYMENT

With partnerships developed and an initial network design completed, the project leader made a third trip to Peru with plans to start the deployment of the network.  The first step towards completing the link between Iquitos and Yanamono involved building a 42 meter high telecommunications tower at the Explorama Lodge located in Yanamono.  The next step was the expansion of the existing solar-power system and addition of a mounting pole at the Yanamono Clinic. This expansion was needed to provide adequate power for the computers and transmission equipment that were to be installed at the clinic.  In addition to the three 75 watt solar panels, CU also purchased and had installed the necessary mounting pole that would allow line of sight between the clinic and the Explorama Lodge.  The third step was to test the equipment configuration of wireless cards, installation of antennas and site preparation (i.e. the cabinet for electrical equipment).  Following EHAS-GTR’s recommendation, the team installed equipment working on the 5.8 GHz frequency with a modified version of Wi-Fi in the network.  During this trip, everything was executed with exception of the last link: Explorama Lodge to the Yanamono Clinic.   

PROBLEMS ENCOUNTERED

Six months passed after the main part of the network was deployed.  Before the final planned trip to Peru, scheduled with the purpose of installing the Explorama Lodge to Yanamono Clinic link, the CU team received some surprising news:  Explorama had increased the height of the tower at Explorama Lodge in Yanamono by 40% and installed equipment to set up a wireless network for their own use.  At the same time, the owner of the Yanamono Clinic informed us that after more consideration and for several reasons, she did not see the need for the services that the project was going to provide.  She felt that there was no significant benefit to consulting with staff at the Ana Stahl Clinic and she wouldn’t send her patients there because it was more expensive than the public hospital in Iquitos.  In addition, she didn’t want to extend internet access to the clinic because she was concerned that her staff would spend too much time on the computer.  This rendered the implementation of the Explorama Lodge – Yanamono Clinic useless. In addition, the EHAS-GTR wireless engineer notified us that he was withdrawing from the project because he was quitting his job.  
In just a few months time, the Amazon River Project had lost its technical support, its intended recipient of the Internet access/telemedicine link, and, very likely, Explorama’s vital support and interest in the project.

SOLUTIONS

The first challenge that presented itself was that of Explorama’s decision to remove the project’s previously installed communications equipment and deny CU representatives unhindered access to the tower that CU had paid to build on Explorama Lodge property.  This not only damaged the working relationship with Explorama, it also put many unforeseen constraints on the project.   Additional challenges included finding a new partner that wanted Internet access for educational purposes and finding someone who was willing to help with the technical side of the project.  Although the project was over budget by more than 2/3 of the originally designated amount, the team felt that canceling the project was not the best option.  The team vowed to find solutions to these problems and identify another new direction for the project.    
With regards to the technical support needed, the CU team found another engineer and hired him to complete the project.  He came highly recommended by contacts at EHAS-GTR, lived in Iquitos (as opposed to the EHAS engineer who lived and worked in Lima), and was able to begin working with us immediately.  

In the search for alternative partners, the medical clinic director mentioned that there was a library situated less than a mile away from the Yanamono Clinic.  The so-called ”Library in the Amazon Jungle” is a single room building with no electricity, screen windows and less than one hundred books.  The librarian / educational program director showed strong interest in the project, so a new partnership was made.  The change in location brought new challenges.  Security was a major concern because the library facility was not staffed 24-hours per day (as was the case at the medical clinic).  The windows were only screened in and the library did not have existing secure facilities for the required technical equipment including computers, solar panels, antennas and wireless cards.  In addition to the new security concern, the team was informed that due to policies banning destruction of native trees that surround the library, a new tower was not possible.  Finally, there was the sensitive matter of reclaiming equipment that had already been installed at the Yanamono clinic.  The clinic director had been using the additional power we provided to run lights and was reluctant to give that up.  However, given the fact that the project was already over budget and the clinic director was no longer willing to be the test site for the network, the team decided to remove all project-related equipment from the clinic.  Unfortunately, that created additional hard feelings between the CU team, the Yanamono Clinic Director, and the staff at Explorama who have very close ties with the clinic.  This friction further damaged the already disintegrating relationship with Explorama Lodges.  The CU team is still working to rebuild the relationship with Explorama staff in Yanamono and is making every effort to move forward and find a win-win solution.

CURRENT PROJECT STATUS

Two computers were installed in the library and they are being used to teach basic computer skills to the Yanamono children and those from surrounding villages.  Figure 2 shows the children working on their first assignment, these children had never seen a computer before.  At night they computers are stored in a custom-built lockable desk.  Our most recent communication from the library is that the students took a field trip to Iquitos (a full day event) to use the internet.  The students said that they look forward to being able to access the internet from the library in Yanamono. 

LEARNING EXPERIENCES

Several lessons were learned throughout this project, some at a higher cost than others.  

1. The team learned that it is necessary to have written contracts clearly stating obligations and terms, especially in the case of international partnerships.  This would have helped all parties involved avoid any misunderstandings as to their responsibilities.

2. It would have been helpful to have found a local organization, perhaps a non-profit, which would have benefited directly from the service and could have provided support while the implementation team was not there.
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Figure 2:  Children in Yanamono working together on a computer assignment.  

3. The team learned the importance of planning, especially with regards to a project of this magnitude. It’s not sufficient just to outline the purpose or identify a need; the project manager needs to be sure all aspects of the project can be successfully and completely carried out within the established budget.  

4. The importance of monitoring expenditures with regard to advancing a project cannot be overstated. 

5. Finally, the team discovered that proper cultural understanding and outstanding communication skills are the two main components determining whether or not this project is finished successfully.  This applies not only to the language barrier specific to this project, but also to the sensitivity and awareness necessary when interacting on a professional level with people of a different culture.  Although all CU graduate students who worked on this project were native Spanish speakers, they were not all Peruvians and that created some cultural friction at times.
CONCLUSIONS AND FUTURE WORK

Wi-Fi networks are an efficient solution in providing telemedicine and distance education services.  However, the implementation and deployment of this type of network is expensive, not to mention the high expenses of maintenance and equipment supervision required.  It has yet to be determined if this technical solution is indeed appropriate for use in rural communities.
The EDC Program at CU, in collaboration with faculty involved with the Interdisciplinary Telecommunications Program, is constantly researching more cost efficient technology solutions in the provision of telemedicine and distance education. 
The final conclusion for this project is one that has been stated many times:  If all problems the world faced were technical, they would be solved by now!
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