The need for semantic technologies to Support Policy-Making
Ann Macintosh,

International Teledemocracy Centre, Napier University, Edinburgh, UK

Policy-making through stakeholder participation articulates one of the fundamental problems of information and knowledge management, that of abstraction of meaningful messages from large volumes of heterogeneous data. In particular, a report by the OECD (Macintosh, 2003) identified the challenge of ensuring coherence: ‘Knowledge input at each policy-making stage must be made available appropriately at the other stages of the process so as to enable policy to be better formulated and citizens better informed. In order to take maximum advantage of the wealth of experience that citizens collectively possess, the whole of the policy-making process needs to be considered not just isolated decision points’. There is, however, little research that specifically focuses on knowledge management aspects of evidence-based policy development. Several commentators have discussed broader uses of technology to support the democratic process, e.g. Coleman and Gøtze (2001).
Online consultative policy-making raises a number of challenges for knowledge management. Democratic political participation must involve both the means to be informed and deliberative mechanisms to take part in the decision-making. By its very nature consultative policy-making is an information intensive process which is interactive, incremental and dynamic and requires meaningful messages to be extracted over time from large assemblages of data and information produced by multiple stakeholders.  

Our research to date suggests two main merged approaches are required – semantic technologies and argument visualization. Argument visualization has been used for a number of years as a technique for presenting complex issues in a diagrammatic form, thereby reducing to a minimum the need to scrutinise text (for a concise history see Buckingham-Shum, 2003.). At Napier University we have been exploring the use of argument visualization in the initial development of a ‘political memory’, a dynamic computer supported archive that both records and supports online consultative policy-making. For an overview of the potential contribution of argument visualization to policy creation, see Renton and Macintosh (2005).  Using geographical maps as an analogy, a collection of maps covering the same region but representing different aspects of that region, such as population distribution, physical relief, and meteorological conditions, increases a person’s appreciation of that region, similarly, a series of maps covering the evolution of a particular policy can enhance the viewer’s understanding of what is taking place. Such maps need to represent parliamentary committee debates, statements from domain experts, consultations and other material that forms the evidence-base for the policy development – the entire collection of information from the initiation of the policy to its implementation.
This ‘political memory’ is designed with the general public in mind, who may lack a specialist’s knowledge of policy development, but who may have an interest in following a particular bill through its various stages, and who may want to lobby their representative should the bill appear to be deficient in some respect. The ‘memory’ is also intended to be of use to more sophisticated users, such as NGOs, who may also want to monitor the direction policy takes in its progress through parliament.

The concept of a ‘policy memory’ is seen as comprising all the relevant data, information and knowledge, including expert-statements, consultation contributions and parliamentary debates for example, all presented as a number of visualisation maps. These maps are directly supported by links with the source documents, videos, etc. upon which they are based. Our work has shown that the visualisations fall into three types according to the role they play in supporting participation:

· Overview maps – As their name implies these simply give the user a visualisation of the important stages in the development of the bill placed in chronological order. 

· Dialogue maps – these record in chronological order the contributions made by the representatives, indicating who the contributor is, the constituency they represent and so far as possible their statement expressed in a concise form and in a logical sequence, including interventions and their response to those interventions. Such maps provide a clear overview of the debate, showing whether any particular political party dominated or shied away from contributing.

· Argument maps - the content of the debate is re-organised so that opinions concerning particular topics are presented together, rather than having them dispersed throughout the report. These opinions are depicted as an arrangement of nodes conforming as closely as possible to the structure presented in the debate, along with associated comments demonstrating support or opposition.

Taken as a whole, this set of maps has the potential to provide all the information a person needs to be informed about their representative, the views canvassed in the debate, the strength of the arguments and where opportunities lie to contribute to the policy creation. Ideally, this ‘memory’ would evolve in parallel with the legislation’s development. 
Below is an example of an argument map. This is taken from a case study (Renton and Macintosh 2006) on the development of the “Smoking in Public Places” policy developed by the Scottish Parliament in 2005 , it shows views on the impact of the policy upon civl liberties.
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While we have demonstrated that argument maps have the potential to support understanding of the policy debate and to provide a repository for all relevant data, 

what is missing from our research to date is the means to search, question and access specific information available in the maps. For example, in the above policy-development a typical question could be, “show all the evidence which supports the fact that civil liberties are being attacked”.  As such semantic technologies  are important to our future work. However, this is a complex task given the level of sensitivity required.  For example, the various participants must have a common shared understanding of policy making in general and the domain in particular. Thus the creation of shared ontologies to encapsulate this meaning is an essential activity.
We envisage three types of ontologies as being relevant here:

· A policy development ontology

· A consultation discourse ontology and 

· A domain ontology

The policy development ontology needs to be based on the policy lifecycle and the various activities that can take place within it. In Demo-net, we have made an initial start on the development of an “eParticipation” ontology and believe that this could form the basis for the policy development ontology – see below.
[image: image2.png]Participation Protégé 3.2 beta  (file:\C:\Documents%20and?20Settings\Ann% 20Macintosh\My% 20Documents\Ann\researchiprotege\eParticipation. pprj, OWL.
Fle Edt Proect OAL Code Toos Wndow Hep

[ng=3 ABE md dW <

| @ Metadsta (Ortology1 155125361 ow) | © OWWLCiasses | M Properties | 4 individuals | = Forms |

SUBCLASS EXPLORER m cLass EDITOR =

For Project: @ eParticipation For Class: @ |ePartcipation (instance of ow:Class)

Asserted Hierarchy “YeCFem
[ owting Property
v [ cPartcpation 5 rdfs:comment

> ® Actites

> @ actors

> @ Acorype

b @ AspectsOfSuccess

® Defintions $dea

b ® Domain_of_investgationtype

[ inerred View

[ Annotations.
Lang

Aserted Conltions
© Levelof_Partpaton WecEssaRY & surFICET
o predison)
O utersue p— =
v @ roicyteorcs
Agenda_seting
® fnayss
® Formuatng th oley
® imiementig_theoley
@ tontorng the soley
v @roects
» @ ractioneprocts
» @ Ressarcrrocts
» @ ResearcrDiscines
» @ researcnryoe @B visoints
> @ Type_otvestgaton

® Logic View () Propeties View

EN





The consultation discourse ontology needs to be grounded in Issues, Ideas, Pros and Cons. Such an ontology could be based on existing discourse ontologies, such as, for example, the ontology for scholarly discourse developed by Buckingham-Shum (2003). 
The addition of such ontologies will enable semantic web services to reason in specific ways over the information.
Our future research needs to develop knowledge architectures to support real-time interactivity and analysis, allowing access to policy related materials by different stakeholders with different objectives.
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