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EXECUTIVE SUMMARY

As an initiative of Grameen Foundation USA, the Grameen Technology Center is committed to information technology solutions that increase the efficiency of microcredit institutions.  Improving financial controls and efficiency will allow microcredit institutions to expand their operations and in so doing, help more and more individuals lift themselves out of poverty through dignity.  

High volume transactions, group solidarity lending, and field operations in poor rural locations all make microcredit a difficult market niche to support with commercial portfolio management and accounting products.  However, as MFIs move to scale up their operations, they recognize that manual or spreadsheet-based systems can not provide the accurate and comprehensive information needed.  

Moreover, the lack of data standards makes long term financing difficult and prevents necessary collaboration within the sector for credit checks, securitization, and poverty impact assessments.  A consistent system of information management, transfer and analysis across the industry will allow this parallel financial system, microfinance, to compete on equal terms with the mainstream financial sector, improving access to large-scale funds.  

The Microfinance Open Architecture Project (MOAP) is a volunteer initiative dedicated to developing open-source architecture for microfinance management and information systems (MIS).  The grassroots philosophy, low margins, and innovative tendencies of the emerging microfinance industry make it a good match for Open Source Systems development.  

MOAP will consist of three components: 

1) Data standards – standards that can be used within the system internally to allow for modularity and loosely-coupled system components, and externally as an interface to exchange data with other systems, institutions and on-line data clearinghouses

2) A reference implementation – a prototype software system that can be modified and used directly by microfinance institutions, or which can serve as a model from which to develop their own systems 

3) Software architecture specifications – detailed guidelines suitable for system implementers regarding the design and implementation of MIS systems for microfinance

Newer technologies such as XML and Java will be employed as they offer a way to build flexibility into the architecture from the beginning and allow for better system scalability.  Java will allow us to maintain a platform-neutral approach and XML is a flexible format for data transfer and a common standard across many industries, technologies and application platforms.  

Under the MOAP proposal, benefits can accrue to a wide range of market participants, increasing the capacity, standardization and information exchange possibilities between different stakeholders in the industry.  Beneficiaries include microfinance institutions, funding agencies, software vendors and other third parties including banks, rating agencies and regulators.  

The target date for project completion is December 2005.  The project is in its initial stages and there is already significant momentum and an active mailing list on the project’s sourceforge website (http://moap.sourceforge.net).  Currently there are five developers contributing to the project and we have had significant support and input from CGAP and the MIX market.  If the momentum continues, we are confident this project will revolutionize the way microfinance institutions operate.  

BACKGROUND

Grameen Foundation USA and Grameen Technology Center

Grameen Foundation USA works in partnership with the Grameen Bank, pioneer of small loans to the poor, to fight poverty all over the world.  The Grameen Bank was started in Bangladesh in 1976 as an action-research project that attempted to provide loans to very poor people to allow them to start ‘micro-businesses’.  Twenty-five years later, Grameen Bank has 2.4 million borrowers, 94 percent of whom are women and has loaned more than $3.7 billion in amounts averaging less than $200.  

Propogated by a network of NGOs, community organizations, government agencies and other civil society actors around the world, microfinance has developed into a parallel financial system, giving people living in poverty access to affordable, reliable credit and micro-enterprise support, allowing them to lift themselves out of poverty with dignity.  

Grameen Foundation USA (GFUSA) was established in 1997 to provide financing, technical assistance and technology support to the growing numbers of grassroots institutions that are effectively replicating Grameen Bank's success in countries as diverse as Malaysia, India, Uganda, Mexico and the United States.

Through the Grameen Technology Center, GFUSA aims to champion a breakthrough in the scale and reach of microfinance services to the poor.  Information systems, if applied to address the challenges of offering financial services to hard to reach people, can have a tremendous impact not only on the bottom line, but the top line – the ability to raise funds from new sources.  

The Case for Automation and Data Standardization

Figure 1: Information Exchange Requirements in Microfinance
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One of the most important kinds of information exchange conducted at microfinance institutions is basic financial reporting.  Many different kinds of financial reports are needed for the effective functioning of an institution, which can be intended for a variety of audiences as seen in Figure 1.  The primary information exchange requirement for MFIs is the intra-institutional financial reporting, including loan officer/operational reports, portfolio reports, financial statements, cash flows and summary reports.    

Secondly, Microfinance institutions often attract loan capital or grants that are intended for specific social purposes, such as the betterment of a particular community or class of clients.  Therefore, it is important for institutions to be able to monitor, track and communicate their performance with regard to certain social indicators.   However, the current state of standardization in this area is much less satisfactory than that in the area of financial reporting, primarily due to the lack of a strong reference model such as that can be provided by the formal financial services industry. 

A consistent system of information management, transfer and analysis across the industry will allow this parallel financial system, microfinance, to compete on equal terms with the mainstream financial sector, improving access to large-scale funds for use by its clients.  However, high volume transactions, group solidarity lending and field operations in poor rural locations are some of the challenges that make microfinance difficult to support with commercial, traditional portfolio management and accounting products.  A robust software infrastructure will allow for better forecasting and planning by financial service providers, thereby improving their ability to manage funds, sustain their services and maintain accountability to clients and investors.  

The Case for Open Architecture

Commercial information system products for the microfinance sector, encompassing portfolio management, accounting, financial planning, and human resources do exist and increasingly the debate within Microfinance Institutions (MFIs) is not whether they should have a system, but when they should implement a system.  However, even today, a vast majority of MFIs do not have a computer system but instead rely on paper and pencil throughout the operations, with the frequent use of excel for summation reports.  

Commercial vendors have a difficult time reaching sufficient market share given the wide variety of functionality within the sector and the remoteness of many installations.  To keep costs down, many vendors choose to use an easily available database system, such as Access, which may not scale up to millions of transactions.  The vendors also choose a development environment such as Visual Basic which has many adherents worldwide.  While this keeps cost down, the technologies involved may not adequately address long term issues of interfaces with third party systems and flexibility with regard to design modification.   However, the cost of building a system from the bottom up can range from $30,000 to over $1 million, depending on complexity and vendor access to low-cost labor.  In most cases, this is not a viable option.  

Figure 2: Existing Management Information System Solutions
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The grassroots philosophy, low margins, and innovative tendencies of the emerging microfinance industry make it a good match for Open Source Systems development and the proposed Microfinance Open Architecture Project (MOAP) will be an enormous contribution to the growth and progress of microfinance.  
MICROFINANCE OPEN-ARCHITECTURE PROJECT (MOAP)

Project Components

The Microfinance Open Architecture Project (MOAP) is a volunteer initiative dedicated to developing an open-source architecture for microfinance management and information systems (MIS).  The project envisions a three-pronged approach towards defining this architecture.  These three components will work together to provide microfinance institutions, vendors, technology companies and donor agencies a robust framework that could then be used to specify, develop, extend and even evaluate specific MIS implementations.  

Specifications will remain transparent to a wide range of users and comment will be continually sought.  However to begin a project of this magnitude, a core development base needs to exist.  That work will be managed out of Grameen Technology Center with personnel on the ground in India.  

The three main components of the project are:

Data Exchange Standards

One of the most important components of the architecture will be in the definition of appropriate data exchange standards.  This will be important both within the system, as an internal interface allowing for modularity and independent evolution of system components, as well as externally, as an interface to other systems and applications.  This will also facilitate electronic information exchange and reporting, which is currently taking hold in the mainstream financial services industry.  For the definition of these standards we will rely on XML, a standard meta-language for information representation across many industries.  

Reference Implementation 

A reference implementation incorporates a set of guidelines, standards and system requirements for an implementation.  It serves as a model and/or code base for future derived implementations.  For this purpose we will develop a complete MIS implementation.  All of the software and documentation developed for the reference implementation will be distributed under a free software license, such as the GNU GPL
, so that the entire community can leverage future improvements.   

The MOAP architecture consists of a set of focused, well-designed tools that can be used in combination or independent of other tools.   It is based on the idea of open data standards and interoperability.  The reference implementation will incorporate each of these tools:
Portfolio Input Tool: 
For inputting data from the field

Accounting Plug-ins: 
Plug-ins to third-party accounting systems

Report Generator: 
To create formatted HTML reports from a relational database

Portfolio Aggregator: 
To export XML data from the branch offices into a central MFI database
Portfolio Manager:  
For managing a consolidated loan portfolio

Network Aggregator: 
Intended to consolidate data from a number of MFIs useful for network organizations, donors, banks, rating agencies and others interested in interacting with a group of MFI partners
Network Manager: 
To analyze data about a number of MFI partners

Security Layer: 
To allow MFIs to limit individual access to the various components and features of the MOAP system
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Figure 4: MOAP Architecture

Software Architecture Specifications 

This will include documentation about the basic modules required in an MIS for microfinance, the appropriate functionality for each module, and how they might be inter-connected.  We will include documents detailing the functionality, design and implementation of each of these modules.  Similar materials have been published previously
 
, but our approach will be different in that it will be intended for system implementers.  It will focus on software engineering principles such as modular, object-oriented design, and how they could usefully be applied in the design of an MIS for microfinance.  We will emphasize concepts such as loosely coupled interfaces between software components, which can be achieved through technologies such as XML.  A loosely coupled design decouples individual software modules, allowing the individual parts to vary and evolve independently.  

Technologies Employed

Newer technologies offer a way to build flexibility into the architecture from the beginning and allow for better scalability of any solution.  Furthermore, this project assumes that large MFIs will need to replace in-house systems within the next few years with systems that can scale rapidly and interface with more mature implementations of XML and web services in the financial services industry. 

· XML:  We are planning to use XML as the data interchange format between the accounting and portfolio management systems, as well as one of the output formats for the reporting system.  We will also use XML as the standard format for all configuration files and temporary data storage.  XML is a flexible format for data transfer, and is a common standard across many industries, technologies and application platforms.
· GNUCash (http://www.gnucash.org) is a GTK-based personal accounting system, distributed under the terms of the GNU GPL.  It provides most of the features and functionality required for the accounting system of MOAP, and includes a robust C-based accounting engine that can be used in developing other applications as well.  Initially we plan to use the existing GNUCash accounting system (with some extensions and modifications) in MOAP, using the Windows port of GTK to maintain system independence.  
APPLYING MOAP

Microfinance Institutions

Microfinance institutions without an existing computerized system can use the architecture as a base from which to develop an MIS.  Smaller organizations may be able to use the system as-is by adapting some of their protocols and processes to match those supported by the reference implementation.  Others could contract a local software service provider to add the modifications, screens or additional reports that they might require.  Under the terms of the GPL, these additions should then be contributed back to the larger community for use by other organizations.

Organizations with more specialized needs can use the architecture as a reference point for the development of their own system.  For example an organization may adapt the portfolio system from the reference implementation to use along with their existing accounting system.

Organizations with existing relationships with software vendors can use the reference implementation and architecture guidelines to request changes and additions to the functionality provided by the vendor.  For example, they may request that their software support the XML data standards so they can exchange data with other standards-compliant organizations.

We have been and are working with several potential users of the system.  Listed below are a few of the microfinance institutions we are currently working with who could benefit from successful implementation of the MOAP project:

·  
Grameen Foundation USA supports micro-credit programs in approximately 20 countries, with a combined outreach of close to 1,000,000 borrowers. Through its Grameen Bank Replication Program, it works to mobilize financial and human resources in support of initiating and scaling up programs that replicate the Grameen Bank approach.  We will work to identify appropriate partners from this vast network in various aspects of this project.

· Grameen Capital India: Following the groundbreaking securitization deal between ICICI Bank, India’s largest private commercial bank and SHARE Microfin, a GFUSA partner organization, which generated $4.3 million in new loan capital to help the poorest of the poor in India,  GF-USA, ICICI Bank and Citigroup are incorporating an India-based finance company, Grameen Capital India Pvt. Ltd., to structure additional securitization transactions to help secure this much-needed capital.  We will work closely with Grameen Capital in the development of a strong reference model for financial reporting in this field  
· CEFI Network: This is a loose network of SHG-based microfinance institutions located throughout India.  It currently has member institutions in eight states of India, and collectively has promoted thousands of SHGs with tens of thousands of members.  It has expressed interest in supporting the development of the project and leveraging the results in its partner institutions.

· CCD / Mahakalasm Federations A community-based microfinance institution located in Tamil Nadu, India.  We are working with them on the framing of the project specifications, and have done detailed field studies at their location.  They have expressed interest in supporting the project and will be one of the first pilot implementations. 

Local Software Vendors

Local software vendors can use the reference implementation as a model to improve their software to meet the needs of microfinance institutions, or can service the institution by installing and customizing the MOAP product and training MFI users on how to use the product. 

In order for the MOAP product to evolve, incentives must be put in place to urge software developers hired by MFIs to release product improvements into the public domain.  These competition-based incentives will advance product feature enhancements, bug fixes, documentation and general knowledge to the MFI industry.  

Funding and Regulatory Agencies

Soft loans or grants from development agencies and donors are usually contingent on social reporting to demonstrate the relevant impact of microfinance programs.  Funding and regulatory agencies can request data from microfinance institutions in the form of XML reports as specified in the architecture. 

Regulatory and funding agencies can also use the reference implementation and guidelines as a benchmark to measure existing systems when evaluating the capacity of an organization to handle donor funds.  

MOAP DEVELOPMENT PROCESS

Timeline 

The project activities will proceed along three major tracks:

· Data Standards Development;

· Reference Implementation Development and ;

· Software Architecture Specifications.  

There will be some overlap and coordination required between the three tracks, but it is useful to think of them independently in terms of planning the project activities and overall timeframe.  The duration of the project will be six quarters (eighteen months).  We expect development phase to extend into quarter 2 and quarter 5. 

	Track
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4
	Quarter 5
	Quarter 6

	Data Standards
	
	Requirements Workshop
	             Development
	Candidate

Draft
	

	Reference Implementation
	Specification
	Developer Meeting
	             Development
	Beta Implementation
	Testing and Evaluation

	Software Architecture Specifications
	
	Architecture/ User Manual
	Outreach Workshop


Figure 3: A timeframe of proposed activities classified according to three tracks

Project Activities

Data Standards Development.

· Data Requirements Workshop – The data standards development process will commence with a data requirements workshop.  Approximately 10-15 representatives from several large MFIs (organizations with varying lending methodologies and organizational structures), donor agencies, regulatory boards and independent experts will be invited to this workshop.  It is likely the workshop will be held in India due to the large, vibrant and diverse microfinance industry and the presence of several banks, donors, and regulatory agencies that have shown an interest and maintain a presence there.

· Development – When the data requirements have been drafted, this document will be turned over to a team who will develop the actual draft specification.  This team will be led by an expert XML programmer, supported by contributions from the working group and online volunteers.  

· Candidate Draft - The output of this process will be a draft specification, which can then be vetted amongst the working group to arrive at a candidate draft.  A candidate draft is a draft specification that is ready for further review by a wider audience.  In our case the candidate draft can be forwarded to an organization like CGAP, who will then organize a larger working group for the further refinement and finalization of the specification.

Reference Implementation Development

· Specification – The specification of the reference implementation is being developed by a team led by the Project Manager and Technical Manager\Architect  (who are both microfinance technology specialists).  The development team is discussing and iterating on the desired functionality and design of the reference implementation.  The initial process is taking place on-line, through project mailing lists and online chats.  A development platform has been decided, and open source software packages that can be used in the implementation are being researched.  This process has already begun on the MOAP web site (http://moap.sourceforge.net ).  The final output will be a software requirements specification (SRS) and a technical plan for the reference implementation.  These will be discussed and finalized during a developer meeting, where the core members of the development team will be invited to discuss the project plan.

· Development – Once the specification materials are complete, development can begin.  The project will be segmented into distinct modules that can be worked on somewhat independently.  The likely division of components is between the portfolio management, accounting and reporting systems.  A development lead will be selected for each module.   The Technical Manager and Project Manager will coordinate the work between the different modules.

· Beta Implementation – The initial development will conclude with a beta implementation that is ready for testing and evaluation.  This implementation will be complete and robust enough to make it easily customizable for actual use.  Moreover, by this time the project team and the project code base will have reached a level of maturity that will make it much easier to attract, incorporate and retain more volunteers in the development process.  The project will have reached the critical mass required of an open source software project after which it can sustain its own momentum.

Software Architecture Specifications

· Open Architecture Manual – This manual will outline the design and functionality of the reference implementation, highlighting important software engineering aspects such as loosely coupled interfaces, XML data formats, modularity and object-oriented design.  It will be intended not only as a reference for the use of the reference implementation, but also as a guide to the key design decisions taken in its development.  This reference will include information about the software design and exposed APIs, so that it is easy to customize, extend and modify the reference implementation for deployment in a particular organization.  This will consist of a detailed object and function reference so that programmers can utilize some of the code base in their own projects.  These references will also be useful internally to the project programmers in further developing the reference implementation. 

· User Manual – This manual will outline the functionality of the reference implementation for an average user.  It will document important features and functionality for all types of users, including institutional staff, management and clients.  It will consist of separate manuals for the accounting system, for the portfolio management system and for the reporting system.  It can be used when one of these modules is used as-is (or nearly as-is) by an institution.  We will provide translations into the local language for our initial pilot users.

· Outreach Workshop – This event will bring together parties who will be interested in using the open architecture for their own purposes.  It will include participants such as MFI representatives, software vendors, programmers and local technology companies.  The workshop will have two tracks - technical and managerial.  The technical track will advise programmers and vendors how they can extend the open architecture for their own needs, and how these additions can be contributed back to the project repository.  For vendors wishing to develop derived implementations, we will explain the major architectural and design decisions and how they affected the development of the reference implementation.  We will also outline the design and importance of XML data standards so that they can be supported in existing products.  In the managerial track we will outline how the open architecture can be leveraged in developing or customizing a MIS implementation for use in a particular organization, and how that organization can leverage the benefits of the open architecture approach most effectively.

Project Status

Although the project is currently in the initial stages, there is already significant momentum and an active mailing list on the project's sourceforge web site (http://moap.sourceforge.net).  There are 5 developers currently contributing to the project.  The project is being managed by James Dailey and Tapan Parikh.  The current activities of the development team can be summarized as follows:  

· Platform-neutral approach – We are in the process of adopting a platform-neutral framework, relying on a Java development environment and XML data storage. This will allow the reference implementation to be run on most popular operating systems.

· Use cases – We are developing a list of common microfinance use cases, so that the development team can better understand the purposes for which an MIS is needed.

· Accounting system – We have been spending time evaluating existing open source accounting systems for use in the reference implementation.  Currently the leading candidate is GNUCash, a Linux-based personal accounting system.  We plan to extract the core libraries of this application, which will provide a robust and flexible accounting engine for our needs.  These libraries are based on the standard C libraries, meaning that they can be used on other platforms such as Windows and MacOS as well as Linux.

· Software Requirements Specification (SRS) – We have started work on the Software Requirements Specification (available upon request), the key document that must be prepared based on which development can begin.  We have decided the basic framework and decomposition of the application into accounting, portfolio management and reporting subsystems, supported by several other complimentary modules.  An initial functional requirements draft has been circulated on the mailing list, and is currently being revised by the development team.

· XML Schema Development – We have begun development of the initial XML Schema for microfinance data exchange, which we can share with other interested parties at the first data requirements workshop as an example for further discussion.

We have started initial discussions about data standards using XML with CGAP and the MIX market.  Both organizations are very interested in, and supportive of, such an effort. 
APPENDIX 1: DEVELOPMENT TEAM

Project Managers

Grameen Technology Center, an initiative of the Grameen Foundation USA has as a core goal to help Grameen-style programs to have realistic options and a process for implementing an information management solution such that they can scale up rapidly and efficiently.  The end result is the ability to reach more and more poor borrowers with cost-effective access to funds, such that they can raise themselves and their families out of poverty.  The Grameen Foundation USA through its Grameen Technology Center will handle project management and will be the recipient of project funds.  It will administer and manage the grant, hire the US-based project managers, and coordinate all of the project activities.
James Dailey (Project Manager): James will oversee the project, and manage the project administration from the Grameen Technology Center.  He will liaise with industry groups and large MFIs in the Grameen network for the collection of system requirements and coordinate system deployments.  James is a Microfinance MIS specialist and is currently leading the MIS Automation project at the Grameen Technology Center.  He is consulting with some 10 programs currently on their MIS implementations. He is also closely working with Vendors, to identify needed solutions for said programs. 

Tapan Parikh (Technical Manager and Architect): Tapan will be the main manager and architect of project development.  He is currently taking a lead role in the design and specification of the architecture and reference implementation.  Thereafter he will coordinate efforts between the portfolio system and accounting system development teams, and handle the design and development of the reporting system.  Tapan is an expert programmer and computer scientist.  He received his Sc.B. Degree from Brown University and his M.Sc. in Computer Science from the University of Washington in Seattle.  He was formerly in charge of the Hisaab project at Media Lab Asia, focusing on microfinance and user interface design for semi-literate users.  He is currently Director of Technology at ekgaon technologies pvt. ltd.

ekgaon technologies pvt. ltd. is an open-source software development and services company based in Ahmedabad, India.  ekgaon has a history of technology development in support of social causes, and has worked on several development projects with NGOs, MFIs and other Community-Based Organizations (CBOs).  ekgaon has offered to coordinate the recruitment, hiring and management of project development staff based in India, and will work with local institutions to deploy working implementations based on MOAP.  ekgaon will serve as a model for the future sustainability of the project, as it  plans to eventually support and sustain MOAP programmers through successful field implementations of the technology.

GNUCash Development Team: This project’s development team is advising us on how to use and extend the open-source GNUCash accounting system for use in the project.  

Volunteers

The open source development community can be harnessed once the project has some initial code, however a number of coders have already joined the project and many more contact us on a regular basis.  The intention is to make use of volunteers as much as possible throughout the project so as to build a community of people who understand the system.  Documentation will be a key component of the effort, allowing people in other countries to pick up where developers in Silicon Valley leave off.  With the worldwide expanse of microfinance it will be possible to have developers working around the clock. 

Ben Busse has been an enterprise software product manager for over 5 years in Silicon Valley and Hong Kong. Ben is currently a Senior Product Manager for LiveCapital, an enterprise software company in San Mateo, California that markets automated credit origination and portfolio management applications to Fortune 500 companies. Ben grew up in Washington, D.C. and holds a BS in Operations Research and Industrial Engineering from Cornell University.

Felipe Albertao is a software engineer working for a world leader in mobile communications located in Mountain View, California.  For the last 10 years he has been involved with business systems development and information technology consulting for companies of all sizes. His experience includes successful global software projects in Brazil, Argentina, Switzerland, and the USA. In 2000 he co-founded OnLive.com, a pioneer provider of Internet-based technical support solutions in Brazil. For the past 3 years he has also been actively involved in technology projects for non-profit organizations. He is an active member of "Projeto Metafora", a Brazilian group focused on the research and development of Free Software solutions for collective intelligence, collaborative tools and social purpose technology. 
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