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1. Introduction
The precise nature of digital libraries remains difficult to define. In the research area, we can see two approaches to the study of digital libraries. In the first approach, dominated by computer scientists, researchers are interested in building computer systems that will make it easy for a user to access an information resource. Such work typically involves the collection and the mark-up of data, as well as its presentation in an interface to the user.  The concern for actual usage is secondary. In the second approach, more typically associated with the library and information science community, digital libraries are seen as collection of information items, typically as they are available on a web site. Researchers in this area are interested primarily in the work that the user does with these resources. The concern for improving these resources is secondary. 

Our point of view is distinct. As trained social scientists, we see the digital library mainly as a social tool. It organizes the transmission from the providers of a collection to the users of the collection, and, in more limited circumstances, the other way around. At the heart of the digital library, as we see it, lies the business model of the collection and dissemination of contents. This paper is about digital libraries business models. But the term business model should be interpreted in a general meaning as a simplified vision of something that keeps somebody busy, rather than about operating a digital library as a monetary revenue-generating device. We conjecture---though we have no empirical evidence to back up this claim---that digital libraries are held back more by the lack of business models than by technical issues. We admit this is somewhat of a truism. It should come as no surprise that with computer technology advancing at the rate of Moore’s law and with network throughput advancing at a much faster rate, social reality has yet to catch up with the opportunities that are offered by this new technology. 

From that point of view, this paper will illustrate our view of digital libraries as, essentially, tools for communication and documentation between users. This vision is distinct from the received wisdom that places a single user at the centre of the action and looks at the digital library as a service to the user, irrespectively of how that service can be sustain. We believe that successful digital libraries will be characterized by levying a community of users who retrieve information from the library as well as contribute to it. 


This paper primarily deals with illustrating work that leads to the implementation of systems that realize our vision. Our field of application is scholarly communication. We introduce two examples. There are the RePEc and Socionet digital libraries. RePEc is a large digital library for academic economics. Socionet started off as a copy of RePEc. More recently it has taken on more of its own life. Both are freely available the public. 

We have been working on these projects for a long time. RePEc started life in 1997, but its origins go back to efforts coordinated by Thomas Krichel since 1993. There is no recent document that summarizes our joint experience on this project. We hope that this paper will further help to understand growth of RePEc and the work of Socionet.
In the remainder of the paper, we first introduce RePEc. Then we turn our attention to Socionet. A final section of this paper discusses our experience with these projects.
2. The RePEc project

For this abstract, we will skip the history of RePEc. Thomas Krichel has been the long-run driving force behind RePEc. RePEc is now the largest decentralized academic digital library in the world. Figures from the RePEc web site at http://repec.org show the following statistics

The RePEc database holds over 223,000 items of interest, over 127,000 of which are available online: 
125,000
working papers  


95,000  
journal articles  

1,000   
software components  


750   
book and chapter listings  

4,100
author contact & publication listings  
7,800
institutional contact listings  

RePEc is a collaborative effort that unites data from over 370 archives. There are basically four types of archives. Direct document archives furnish data about publications that were issued by the providers of the archive. This is the vast majority of archives. Intermediated document archives furnish data that has been provided natively in format that is not compatible with the ReDIF format that is used by the RePEc. Intermediated archives rely on the cooperation of the providers of the original data. There are three archives that contain data that has been gathered by robots or by hand, or from existing bibliographical collections from data sources without the collaboration of the providers. Such collection was done intensively in the earlier years of the project, but has now completely stopped. Finally there are some special-purpose archives.  These deliver personal and institutional data. 

RePEc data is encoded is “attribute: value” templates similarly to email or http header. Users do not access the data in that form. Instead there is a plethora of user services to which use the data. Some of these user services are in fact contributor services. In particular, the RePEc author service is a service by which authors provide some personal information and then create associations with the document data in the RePEc database. The most frequent association is authorship. Thus, we are creating a relational database that provides an author record that relates to document records in a many-to-many relationship. 

The RePEc author service is unique to the RePEc digital library. Despite its seemingly simple infrastructure, it is becoming the key piece. The data that it produces is not only used by user services to put together a list of an authors’ work. It is also used to aggregate usage figures per person. Such usage figures are compiled across user services by the LogEc project. These figures give a good picture of how well authors are exposed. We think that it is a catalyst to their participation.  

3. Socionet
During ten years in Russia, because of economic crisis, there was a permanent problem with accessing new research publications and materials. Libraries as many other organizations in Russia could not provide cheap and qualitative services for academic institutions. In situation of crisis researchers and academic institutes were searching new alternative ways to get access to modern research information. To some extent the RePEc database allows solving of this problem. Thus, in 1997 a Russian mirror of RePEc as a part of Russian Virtual Laboratory for Economists and Sociologists (RVLES) was created with financial aid of Russian Fund of Research in the Humanities. Before the end of 1999 the mirror was based completely on RePEc business model. RVLES mirror of RePEc has only one principal difference from RePEc: all instructions were in the Russian language. 

From 2000 year a project to develop new services based on RePEc database was supported by the Ford Foundation. The second Russian reincarnation of RePEc was called the Socionet, because the main idea of the project was a transformation of RePEc network of documents collections into a social network. The Socionet project is focused on building of personal set of tools, which should allow individual researchers and different units of academic organizations fulfil their activity within a professional information space established by the Socionet. 

To fit this idea the Socionet should be more flexible to structure of information flows disseminated in Russian social science community. As a result Socionet has more social disciplines and data types (types of collections) compared to RePEc. From this moment of time the Socionet lost its full compatibility with RePEc database and started its development on its own way. Thus the principal deviation between the two projects is that 
To make it easy for Russian speaking users to publish their research materials in Socionet/RePEc database, Socionet created two tools: 1) the so called “Personal Zone”, which gives users many services including online interface to maintain their publications and its collections; 2) the SocioArm software. This is a manager of publications’ collections right on user’s local computer.  It has the ability to synchronize local collections with its Socionet version. 

The next challenge for Socionet is to generally overcome the weakness of Russian system for dissemination of research materials. The idea is to promote the Socionet as a platform to create a national level online infrastructure for scientists. In the first stage, this would be limited to social scientists. The key element of such infrastructure is a service called “Personal Information Robot” (I-Robot). It allows users to trace in automated mode all new additions to Socionet/RePEc database by their interest profile. 

A combination of abilities to publish materials into Socionet information space with its I-Robot tracing mechanism of new additions gives users an implicit network of professional connections. A user can easy place his/her research material into professional database and at the same time he/she will be informed about the same actions of other members of this professional community.    

