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Introduction: EcoSystems was founded in 1996 in Nepal to design, test, and market solutions for significant rural transport and energy problems that confront Nepal’s villagers:

•
an estimated 1,000 to 1,500 river crossing sites which need bridges

•
rural areas needing appropriate ‘long distance transport’ 

•
nearly half the population and most rural schools which may never have electric power

As a product development and marketing company EcoSystems’ initial success with lightweight, inexpensive ‘WireBridges’ has been followed by R&D focused on roadless transport, and human pedal-generated power together with simple home lighting systems. 

Key context factors include:

•
the enormous need for basic improvements in transport and power 

•
about 12 million Nepalis live in the hills where bridges, roads, and power are scarce

•
traditional transport solutions that are often environmentally destructive &/or hazardous

•
the difficult business climate that limits innovative investment 

•
the lack of protection for intellectual property

•
rural clients who cannot afford the infrastructure

•
only limited tradition of seeking solutions from the private sector

•
corruption which blocks access to needed government infrastructure funds
•
Nepal’s war with itself -- no functioning local government

The Change: With good design & entrepreneurship, we intend to overcome transport and energy barriers in Nepal, and eventually worldwide, with new ‘best practices’ that enable rural people to live better, safer, and more harmoniously with their environment.

Key rural barriers that are being addressed include:

•
isolation & danger -- unsafe river crossings up to 170 meters wide

•
remoteness & poverty -- low quality, unreliable, environmentally harmful roads & trails

•
darkness & ignorance -- no affordable power for light or education

Theory of Change: We believe innovation and service delivery are best achieved by entrepreneurial organizations which a) can tap the (essentially unlimited) private capital market to undertake risks and to grow, and b) are compensated based on their own performance. 

In theory, governments and others who want to promote change could outsource innovation and service delivery challenges to entrepreneurs using performance-compensated challenge contracts. Well-designed contracts would shift the performance risk to the provider from the buyer and simultaneously build local capital, skills and the economy. 

In Nepal there is an enormous need for better infrastructure, education, and health services. There are many opportunities for improvements in all these sectors. When we founded EcoSystems in the mid 90’s the climate seemed favorable for innovation. We assumed that the many government agencies and NGOs involved in rural development would welcome and purchase innovative transport and energy products.

After developing the first WireBridge product, we discovered that there was almost no ‘market’ to sell to, i.e. customers offering to buy a bridge. Local communities lacked the resources, and government itself, or the donors and their NGO proxies still dominate these sectors as ‘suppliers’, rarely acting as ‘buyers’ for the public.

There were several lessons. 

•
for EcoSystems to meet the needs of Nepal’s villagers for bridges, or for licensees in other countries to do the same in their rural areas, there must be an effective market. Where the communities do not have the money to purchase their infrastructure, the social buyers (governments, donors, and NGOs) in those areas must help. If such social buying patterns already exist, the prospects for technology licensing are better.

•
as the social buyers gain experience with outsourcing to buy existing products, it may be an easy step for them to outsource the R&D to create new products or services.

Given what we have learned, to pursue a ‘market led, private-sector driven’ development model, EcoSystems will:

•
make a major effort to obtain long term contracts with Nepal’s social buyers,

•
license entrepreneurs in other countries to use EcoSystems’ technologies where there is both the need (and market) for these products, and where the entrepreneur agrees to enter into a reciprocal cross-licensing for improvements and new technologies,

•
together with the other licensees, lobby the social buyers for performance-based development (R&D plus service delivery) contracts.

Prospective licensees will be existing private organizations with relevant competence in construction or manufacturing, a good reputation, adequate financing, and a spirit of innovation.

The Model: As EcoSystems is now nearly 9 years old and grew opportunistically, the ‘Model’ is an improved version, in hindsight, for starting an appropriate technology development firm.

The organization form selected was a private company, registered in Nepal where the government permits foreign ownership up to 100%. His Majesty’s Government licensed the company to develop and market transport and energy solutions. 

Target problems were to be selected which would have minimum overlap with existing government and donor programs—to avoid non-market competition, predatory regulations, and demands for bribes. Targets were also chosen for which successful solutions would have a mass impact in Nepal. Three subjects were targeted: impassable rivers; areas having poor surface transport or where roads would have negative environmental impact; and areas without the prospect of affordable power.

Appropriate to the skills needed for these challenges, a team was needed involving 

•
a company for financing, management, engineering control, and marketing

•
local villagers for definition of the need and testing of the solutions

•
an outside fabrication shop for models and production

•
volunteers (engineering & communication) from overseas

•
a fulltime local staff for logistics, construction, M&R, sales…

Once the resources and organization are in place, the design and retest process iterates until the products meet consumer acceptance, effectiveness, safety, and cost goals.

Once a commercially viable product is developed, then the twin selling effort that challenges most social ventures must begin: selling to the potential clients on the one hand, and the donors and government on the other. There are also the usual practical issues of adequate inventories, ensuring equipment quality, training the staff to maintain high quality standards in the field, and somewhat unique to Nepal—building acceptance with all sides in the civil conflict.

Given the very low income levels in rural Nepal, it is clear that government and donors have to provide nearly all the funds for villagers to purchase any infrastructure developed in this effort. There was then, and still is, no practical way to secure a commitment in advance to funding for the villagers IF the development is successful. The ‘market risk’ is substantial. Prospective donors include those with significant in-country presence (embassies, bilateral and multilateral foreign-government-financed aid agencies, foundations, and international NGOs) and those groups (foundations, churches, service organizations…) and individuals mostly in the US, Japan and Europe whose own charitable objectives are served by these infrastructure solutions.

EcoSystems has not attempted to collect qualitative and quantitative indicators for the benefits of the bridges to the local people. During the insurgency it has not been safe to do social surveys. Surveys also cost money, and require trained interviewers. There are many professional organizations for impact monitoring, so when the civil conflict is past we hope to enlist assistance for this.

Implementation: In 1996 EcoSystems was registered as a private company. This status enabled us to experience what local entrepreneurs must face, ‘from the inside’, and provided an excellent basis on which to learn, understand, and seek to change the business environment.

At that time it appeared possible to finance the project personally without asking outsiders for help. Labor and materials costs were low enough that the ‘burn rate’ ($1,000 to 1,500 per month) seemed manageable. Also, the project appeared so risky that it seemed impractical, if not unethical, to ask others to give or invest funds. Public ‘challenge funds’ were not available. With our own funds at risk, we were acutely aware of the need for monitoring and cost control.

In other settings with larger teams and budgets, the tasks of management, financing, sourcing technology, and eventually undertaking the marketing might have been distributed to other partners. In this case the scale of each element was small enough that it could be handled literally ‘in house’, with part of a large rented residence converted to office and workshop. This allowed high productivity at minimum cost. The owner/managers contributed the full-time-equivalent of one person to EcoSystems without charge.

The local staff in Nepal is led by a talented Nepali (a ‘natural’ engineer’) whose prior career was in the hotel industry where he gave professional attention to detail and to client needs—two essential characteristics for success. He helped find four good field supervisors, several of them with limited formal education, and arranged part-time assistance to make the office efficient.

Many Nepalese ‘engineers’ exist. We found however that the few with genuine skills, self-motivation, and love of their field are often entrepreneurs themselves, or for our small operation, were unaffordable. Over the years, engineers, both local and expatriate were invited to visit the worksite and critique the prototypes. Their input to the design was valuable, but the bulk of the creative R&D came from the overseas interns and the in-house Nepali staff and the fabrication shop employees. 

For the past four years EcoSystems had one to three overseas volunteers, supplemented from time to time by unemployed expatriates who spouses had jobs in Kathmandu. The overseas volunteers paid their travel and insurance costs; EcoSystems provided housing, a bicycle, and $150/month for living expenses. The volunteer response was overwhelming, with more than 100 applicants for each position.

There are many small machine shops in Kathmandu but very few that have the equipment and skills for accurate work. Early prototyping began with one of these shops, and then we shifted to another to follow several key machinists who had changed jobs. It is unusual for a shop to be good both at prototyping and bulk production. The interns spent significant time in these shops, both learning and training. 

A risk and disadvantage of having only one or a few qualified fabrication shops is that they depend very much on key individuals. Health or family issues, as well as emigration can alter the capacity of a shop overnight. Making the prototypes and production units ourselves was considered briefly but found to be wholly impractical and uneconomic. EcoSystems’ four field personnel and the Coordinator are able to test the equipment and make small adjustments with simple tools, supplemented with help from small local machine shops.

[image: image3.jpg]


The main features of EcoSystems’ products were defined with help from the stream of villagers who visited the worksite. They were eager to give their ideas, often with insight as to what would and would not be helpful to them.

•
The first development target was the WireBridge. Once its design was commercial, requests from the villages were overwhelming. In December 1998 the first WireBridge was installed. By October 2005 bridges 30 and 31 are under construction. We hoped from the start to build bridges at a rate of about eight per year, enough to cover all recurring and development expenses. This was not to be.

Infrastructure funds that are with the government and some of the international NGOs turned out to be accessible only with the payment of ‘rent’, which we would not do. Most large donor agencies had their own agendas, set years before, and no flexibility to consider using innovative products, to say nothing of promoting innovation. Another foreign aid agency, itself in the business of building ‘big’ bridges, looked at this technology from the private sector as a threat to their way of operation and livelihood.

Without help from the central government and the main foreign aid groups, early funding had to come from unconventional sources: from a Belgian children’s fund, a Canadian school-building group, the German embassy, an American bridge building charity, a Hong Kong-based charity, and individuals who had visited and wanted to help Nepal. 

The pricing strategy for bridges, once they were commercial, was to recover all recurring and amortized costs when operating at 2/3 of capacity. Earnings above this level, should that occur, would be used for further R&D or scaling of the technology abroad.

It should be noted that financing from private equity and sales is unlikely to be successful wherever there is direct competition from organizations subsidized by government or charitable donations. 

In 2003 EcoSystems won the San Jose Tech Museum award for Economic Development. The cash prize was $50K. This helped meet the ongoing development expenses during a conflict-induced lull in bridge contracts.

•
The WireRoad, a kind of rural monorail, has now reached the functioning prototype stage. The next step is to build a ‘beta’ test with a first customer. Two clients have shown interest in a system, but they both lack the ability to finance this without government or donor assistance. The conflict is also delaying almost all exploratory survey work. Surveyors after all must carry with them suspicious large instruments, which makes everyone nervous. This impacts our ability to move this technology ahead.

•
Finally, the EcoPower pedal generator, battery charging station, and home lighting systems are in prototype stage. Further work on this system is now being transferred to California because it is impractical under existing circumstances to continue the R&D in Kathmandu.

Impacts: 

•
The Institution
Eight years of R&D and operations have molded EcoSystems, the institution, into an efficient team, with adequate skills, equipment, and supply arrangements for WireBridge and WireRoad construction and maintenance. 

To reach an equivalent performance level for the EcoPower systems EcoSystems will subcontract the electronics assembly to a reliable local electronic ‘fabrication shop’ or hire an appropriate electronic technician. 

Involvement of overseas volunteers has proven to be almost always a positive ‘win win’ arrangement, but volunteers must be screened carefully and given good hospitality during their stay. 

•
Fundraising (selling to the ‘social buyers’) has turned out to be the constraint on growth. Roughly $500K has been given by sponsors to help communities buy bridges since December 1998. To maintain the team in its R&D and construction mode about $150K/year is needed.

•
Impacts

Since December 1998 we estimate that about 1.6 million individual trips have been made across Nepal’s rivers on WireBridges – without any reported accident. A large part, perhaps half of these, have been children going to and from school. Another positive effect of the WireBridges has been the temporary suspension of hostilities near the bridge sites to allow the EcoSystems team safe passage and provide a positive work environment.

•
The WireRoad and EcoPower prototypes have been tested by many villagers with positive feedback, but none have yet been deployed.

Design for Scale: EcoSystems must solve a number of challenges in California, Nepal and in other countries which can benefit from EcoSystems’ new technologies.

In California:

•
Now that the founders of EcoSystems have returned to California, a new mechanism based there is needed to support promotion, fundraising, and intern recruitment. 

•
R&D related to electronics and the power systems cannot be done at this time in Nepal and must be shifted to California. Various options are being explored.

In Nepal:

•
Within Nepal there needs to be greater local funding of the EcoSystems products. Two of the bridges built recently were funded by donors who may become long term significant supporters. Discussions with them, and other donors are ongoing. Commitment for 10 or more bridges per year (about $150K/year) is needed to ensure stability.

•
The founders lived in Kathmandu during the time that all the past interns came there. They were able to anticipate the interns’ needs and provide a good environment to make their experience memorable and their work as productive as possible. If additional interns are needed, a new support net must be created.

Other Countries:

•
EcoSystems’ founders want to make available these transport and power technologies as broadly and promptly as possible. The plan is to draft a form of exclusive, no-fee technology license. The licensee’s obligations would include an initial payment to cover the costs involved in the licensing and training, a commitment to maintain quality standards, as well as the reciprocal commitment to share with other licensees around the world the innovations made through their own R&D efforts. Already there is interest in the bridges and power systems in Central and South America, and in the bridges in Turkey.

•
EcoSystems will follow up on the applicants that have already shown interest and expand the licensee group as efficiently and rapidly as possible.

•
Where possible, EcoSystems will identify donors who wish to see these technologies be introduced, and enlist their assistance to ‘prime the pump’ by funding an initial construction contract for licensees.

Overall impacts: 

We wish to see continued, real progress in “appropriate design” of rural products, especially by the new licensees; reliable and sufficient donor assistance to the rural communities for their infrastructure needs; and from the private licensees, rapid rollout with demonstrable benefits.

Scale-up: These steps are being, or soon will be, taken:

•
forming a California-based EcoSystems team 

•
acquiring means to continue R&D in California (people, place, funds)

•
enlisting financial assistance to accelerate this program

•
obtaining broader program funding within Nepal 

•
finding a way to accommodate interns in Nepal

•
drafting the licenses

•
screening countries, prospective licensees and possible donors 

Change at Scale: For each of EcoSystems’ products the primary goal is to make sure that they in fact help the targeted beneficiaries to overcome their obstacles: dangerous crossings, isolation, darkness… With time the basis for good metrics will evolve: the total available market (households in the dark, in a particular area), the percentage of these households which have acquired a home lighting system, the percentage of these systems that are functioning properly after X years, some measure of the satisfaction and suggestions from the owners…

A further metric will be the performance of the licensee: the extent to which they have got the systems into the hands of the rural people, the quality (absence of failures?) of their work, the extent to which they have contributed to the licensee association’s R&D partnership, the quality of the data they provide which is required for measuring the beneficiary impact (above)…

Action Plan: EcoSystems’ tasks relate to California, Nepal, and Other Countries.

California:

•
EcoSystems’ worksite and address for the moment can be in Menlo Park. If there is to be fundraising to cover USA expenses (communications, PR, technical development, travel…) a new legal entity may be needed. A 501(c)(3)?

•
For good PR and communication, recruit an intern for min 8 hours/week 

•
For R&D for EcoPower and transport systems, recruit 2 engineers each 4 hrs/week 

•
For fundraising and speaking activities, recruit an intern for min 8 hours/week

•
Raise funds to support admin costs of interns, materials for R&D, 4 bridges/year, travel & due diligence costs for scaling

Nepal:

•
Main focus is to broaden program funding to 8+ bridges/year

•
Continue efforts to build and maintain existing bridges

•
Seek funds to construct the beta WireRoad system

•
Reconsider an intern and hospitality system for autumn 2006

•
Continue pulley tests

•
Conduct field tests of power systems

•
Organize manufacturing, distribution and service for power systems

Other Countries:

•
Complete the draft for licensing EcoSystems technologies

•
Follow up on existing requests for licenses

•
Screen additional countries for need and funding

•
Within target countries, identify & contract suitable licensees

email: dhsowerwine@earthlink.net      Tel/Fax: 650-853-1713      999 Olive Street Menlo Park, CA 94025
www.ecosystemsnepal.com   

