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Summary

After a presentation of the Spatial Data Infrastructure and inter - organizational partnership context and needs for sharing and exchanging geographical information starting from French examples, the conference suggest a conceptual framework for such partnerships, using four typologies (data, computer tools, legal framework, human framework). Then, we present different issues : legal (relative to data), semantics (semantic problems linked to information sharing), and sociological (power issues). At least, we suggest key factors of success and failures to avoid. 

INTRODUCTION

Possibilities offered by the INTERNET technologies for exchanging, sharing or for the diffusion of geographical information interest GIS users and other stake-holders on the territory, because of the easiness of sharing data. We intend in this contribution to examine their contribution in the implementation of inter - organizational partnerships. 

After a presentation of the inter - organizational partnership context and needs for sharing and exchanging geographical information starting from French examples, the conference suggest a conceptual framework for such partnerships, using four typologies (data, computer tools, legal framework, human framework). Then, we present different issues : legal (relative to data), semantics (semantic problems linked to information sharing), and sociological (power issues). At least, we suggest key factors of success and traps to avoid.

1. THE partnership CONTEXT

The different organizations involved on a same territory have most on time the need to exchange geographical information : groups of communes wish to be able to strengthen the data from their communes in their GIS, at the same time that communes are interested by the ability to access the geographical information of their community ; the technical services of communities wish to gather the network localization of local networks operator ; the departmental or regional administrations in charge of environment, water or Natural Risks consider the opportunity to share some geographical data to work better together (in France see the case of the MISE, Missions Inter-Services de l’Eau / Water Inter - Services Missions where more than ten public offices try to manage jointly rivers and waters) … 

The scales, territories and concerned data are variable (from topographic maps to small scale geographical databases), various tools are implemented (GIS, CADD, miscellaneous…), but all these organizations meet at one moment the need to access other organizations data to improve their knowledge of the territory.

The need for sharing information between organizations can be identified at several levels : share the cost of acquisition and maintenance of reference data (land register, geographical databases, specific data), inform mutually about the available data (metadata exchange), exchange thematic data on the territory to improve the knowledge and the mutual understanding, implement applications for data sharing or diffusion.

We can also note the goal to facilitate the small township access to the GIS technology, in particular allowing them to consult their data, or to share the financial and human means necessary to the GIS.

In 1998, we realized a survey based on about 20 case studies for the French Ministry of Roads and Planning which conclusion was that the results of such partnerships were mitigated [1]. Power issues (individual and organizational), implementation costs and technical difficulties (computer facilities) were the main limiting factors. The INTERNET technologies seems less expensive, easier to implement, more standardized, more effective in this context of exchange and sharing data, and constitute a lever to raise strategic obstacles. So we can wonder therefore if they facilitate the inter - organizational partnerships. 
2. toward A conceptual framework of such partnerships

In the 1998 survey, we suggested that such partnerships could be represented by a conceptual framework, showing first the different states reached by the partnership (static issues), and second its itinerary (dynamic issues).

2.1. Static issues

Partnership features

Many features allow us to describe the partnership. In 1998, starting from the idea that the strategic issues were the main problem, we chose to focus on four of them: two technical issues allow us to identify the level of partnership reached by the participants : the computer tools involved in the partnership, and the data involved. Two other issues allow us to identify the relationship between the partners : the legal issue (formalization) shows which arrangement has been found. The relational issue (called “humanware”) shows the quality of relation between the participants (individuals). The financial issue has not been taken in count : we consider the financial arrangements as a consequence of the other features.
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Each feature is defined as a scale, the first grade being the level 0 of partnership (nothing happens), the last grade being the higher level of mutual confidence and partnership. That is why we can also represent the features as thermometers : more the temperature is raised, more the partnership is advanced.

Image 1 : the static model

The arrows between the boxes show the dependency between the considered parameters.

Partnerships and data 

	
	Type 
	Effect 

	SD
	Shared management 
	Some partners accept that their data are managed by another partner. 

	CD
	Coordinated Management 
	Partners put their data at other actor’s disposal and accept that these influence on features of data. 

	XD
	Exchange of data 
	Partners put their data at other actor disposal. 

	MD
	Sharing metadata 
	Every partner describes data he/she gets, but doesn't put them at other actor’s disposal. 

	ED
	External data acquisition
	In this case (sharing the cost of an external data acquisition) the data of the organizations are not concerned. 

	ND
	Nothing 
	No partnership between organisms concerning data 


Table 1 : the data box

The scale has been defined starting the case studies. In France, people usually start the partnership trying to share the cost of basic data (land register, geographical database…). Then, when they need to go further, they try to share metadata about their own applications. Then they exchange data and, sometimes, accept to make evolve their data to make them compatible with those of partners. The top of the partnership is when they share the management of their data.

Partnerships and computer tools 

The scale has been defined starting from the PHD thesis [2], which suggests a typology of GIS architectures based on the autonomy / coordination dialectics. It has been easily applied to the case studies.

The first level  of coordination is the use of exchange formats and protocols : each organization has its own GIS and exchanges data on demand using defined formats and protocols. In the second level, a shared server is used, but each partner can use its own GIS, using bridges to access the common server (Spatial server solutions are an example). In the federated architecture, each organization uses the same GIS and has its data centralized on the server (solution met in some groups of small communities). The most centralized solution is when an organization manages the GIS for all the partners.

	
	Coordination 
	Autonomy 

	CS
	Centralized System : an organization manages the system for others 
	No GIS in the other organizations 

	FS
	Federated System : shared Server with all organizations using the same GIS
	The data of the partners are stored in a centralized database on the server 

	HS
	Heterogeneous System : shared server, with bridges and exchanges toward the GIS of the partners 
	Autonomous GIS in organizations, exchanging data periodically in the two senses with the server, 

	ES
	Exchange of data: definition of exchange protocols between organizations: format, support… 
	Autonomous GIS in organizations, exchanging data between them on demand 

	NS
	No coordination (no system)
	No exchange between the GIS of organizations 


Table 2 : the computer tools box

Partnerships and human aspects 

Considering that the mutual confidence between the people (individual) representing their organizations in the partnership was  a key factor, it was necessary to have a box for this issue. That is the meaning of the « Humanware » feature. Here, we used a typology suggested by [3], well-adapted to the context. The level 0 is not represented.

The first level is [Communication] : actors speak themselves (but don't have necessarily the will to harmonize their actions). Examples : reciprocal information on the partners projects, previous discussions to a project of partnership…

Then comes [Coordination] : actors have the will to harmonize their actions, but not yet the need to make something together. Examples : sharing results of study, benefits, experience returns, methods, data sharing, shared data acquisition, exchange of data without consistency checks…

Then comes [Cooperation] : actors participate in common realizations, but do not necessarily have the will to cooperate beyond the considered realization : they share the common tasks, not goals. Examples : distributing roles between partners in the acquisition or the update of data, realizing a common metadata dictionary, exchanging data with mutual efforts from the partners  to make the data consistent between them...

The last level is [Collaboration] : people participate in common realizations, while achieving tasks in common, on the basis of goals that passes these realizations. Examples : using a common GIS to take decisions together.

Partnership Formalization

The fourth scale concerns the legal framework of the partnership. Further the informal stage, the legal issue can be one or more convention(s) between partners (contracts), or the creation of a structure. In the first case, the convention is stronger when a partner plays a pre-eminent role. In the second case, the structure is more coercive for partners when they do not have only rights (acces data), but when they also have duties (put their data in the shared database).
	Formalization 
	Commentaries 

	Structure with Rights and Duties 
	A legal structure that offers services, but whose customers also have duties

	Structure with Rights only
	A legal structure that offers services, and whose customers don't have duties in counterpart 

	Convention 1 * N 
	Conventions of partnership in which an organism plays a special role (coordinator)

	Convention N * N 
	Bilateral Conventions of partnership between organizations

	Informal 
	No formalization 


Table 3 : the formalization box
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Image 2 : an example
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Image 3 : the same example by thermometers

2.2. Dynamic issues

The dynamic model

The static model can show us the different stages reached by the partnership process, and of course, the current stage. But, if we are interested with the evolution of the process, or if we need to characterize the different ways the partnership projects go, we need a dynamic representation of how the partnership evolves with time. The question is : how the formal and relational issues evolve with the tools and data issues ?
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Image 4 : the dynamic model

Inside each box, drawn on both the humanware and formalization diagram, we can note the name of the organization leader (in the example, CETE at the beginning, CR as Regional Council after), and the data and system stage.

Two typical approaches

Looking at the cases studies, we can identify two approaches : the “priority to formalization” is the case where the leader or the initiator focus on legal issues, and starts with the creation of a structure, allowing it the goal to begin the brain of the partnership. Usually, the problem is then to convince the potential partners and to create confidence between them and the initiator.

In the “priority to humanware” approach, people begin with discussing and try first to create  confidence between them and their organizations. They stay in an informal framework as long as possible, to avoid conflicts resulting from the formal frame. The convention is from that point of view a more flexible solution, but there is a moment where they are obliged to go further in the formalization. 

Image 5 : priority to formalization vs priority to “humanware”
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A step-to-step approach

For many projects that we have surveyed, the steps are similar. The partnership starts with the easy goal to share the acquisition cost of an external database. No tools are required (except the definition of common formats) and the data of the partners are not involved. This allows the partners to go from communication to coordination, and partnership agreements are enough. No structure is needed. 
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Image 6 : current steps to partnerships

Usually, after this, people start to compare their data and implement common metadata dictionaries : sometimes, they also begin to discuss more ambitious projects, as heterogeneous servers (Internet or spatial server). Then, as they begin to share goals, they can exchange data and sometimes tools…

Some other issues about sharing information

2.3. Legal issues

It can be useful to recall some legal constraints concerning the geographical data, whose impact is especially important in the case of INTERNET applications. The first concerns the respect of the data owner rights, even in the case of public data (in France IGN and the Land Register Office, both public, claim the property of their data…). Of course you cannot distribute the IGN’s data, even inside paper or computer maps, without its agreement (and therefore in practice, without royalties). The second concerns the civil and penal responsibility of the distributor, bound to the diffusion of data (case of a city that would imagine to distribute data from its network operator). The risk is raised in case of accident. At least, the respect of privacy is the third constraint to recall : be careful with nominative data on the WEB. 

2.4. Semantic issues

A set of problems less often identified concerns the semantic problems when sharing of information, and is not bound specifically to the INTERNET aspects, but concerns all inter - organizational partnerships, whatever computer tools are used. They concern the relevance of data to share: everybody doesn't work at the same scales and is not always interested in the same data. The variety of scales, representations, specifications is often an obstacle to the reuse of the data of an organization by another organization : a state won't see monuments or roads like a township see them (point vs surface, line vs surface). The contour of townships extracted from the cadastral map is too precise for an use at the regional level. The sharing of information or the exchange of data supposes beforehand the exchange of metadata. 

2.5. Strategic (sociological) issues

Another dimension of sharing information problem is sociological. Situations of competition between people or between offices in a same organization, or between organization create barriers : between Administrations and Communities, between Townships and their groups of communities, between communities and network operators, sometimes between Administrations and firms … We must take in count these power phenomena that are the main inter - organizational partnership difficulty. The INTERNET technologies cannot solve these problems of course, but they provide opportunities to help situations evolve. Indeed, it is easier avoiding exchange proposals when it is a complicated technical problems or when the cost is important (situation before 2000) that when simple cheap and formats and solutions exist facilitating exchanges (present situation). 

3. SUCCESS factors of inter-organizational projects

The maturity of the INTERNET technologies is not the main factor of success of these projects. People must be used to collaborative work : this is probably the most important parameter. Even if INTERNET technologies open interesting opportunities, the mobilization of some key actors, the focusing of projects on the negotiation and the human dimension rather than technology, the identification of auspicious strategic situations and the perception of stakes by the managers are the main factors of success of such projects. 

4. LIMITING ELEMENTS 

At the contrary, elements that pull up the development of INTERNET tools and partnerships are rarely the technological constraints. Situations of competition between organisms, a weak perception of stakes by decision-makers, the cost important of the coordination, tools and the shared geographical data, the turn-over of participants (it is sometimes necessary to restart from the beginning when a key actor leaves the team) and the strategic and sociological phenomena are the main constraints. 

CONCLUSION 

The INTERNET technologies offers some very interesting opportunities to federate geographical information and to allow the sharing of information between organizations. Data are however again expensive and little accessible and power phenomena must not be disregarded. 
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