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ABSTRACT
In today's highly dynamic environment, Geographic Information Systems (GIS) can be one of the best solutions for today’s public administration organizations.  The purpose of this study is to develop a better understanding of GIS and its implications. GIS within public administration is an important though socio-economic and technical matter. This paper presents the reasons for this importance and discusses the various ways in which accountability and implication issues complicate effective GIS practices. Geo spatial information is a critical component in determining the effectiveness of public organizations in the future but at the same time, effective GIS would not occur until key accountability and implication problems are addressed.

1. INTRODUCTION

Major challenges in public administration today including population density, pollution, land allocation, and response to natural disasters, have a critical geographic dimension. Whether determining the best location for a new business, finding the best soil for growing crops, or figuring out the most efficient route for an emergency vehicle, local problems also have a geographical component.  Public agencies are faced with these issues constantly. The effective management of geographic information systems (GIS) can be utilized as a set of strategies and tools that can help public agencies deal effectively with those challenges. The purpose of this paper is to present the reasons why GIS is important for public administration and to discuss key issues that complicate the management of GIS in public administration.
2. OVERVIEW OF GIS
GIS refer to the collection of software and data used to represent and interpret spatial data and its attributes.  In non-technical language, a program creates a map.  The extent to which it draws a map is limited only by the data available and the application it is being used for. GIS take features like roads, houses, lots, waterways, anything with a physical location on earth, and attaches data to that reference point.  This is stored in a database and is easily accessed through the GIS itself (Rensema et al, 2000; Mel nick, 2002). 
For example, a plot of land has a physical location on earth but looking at the plot itself does not provide details about the land.  It does not indicate its’ owner, composition, zoning restrictions or any other piece of information regarding the area it takes up, besides where that area is in relation to the earth. The appendix A is a recent GIS based project of Bakersfield, California urban planning map. By using a GIS technology, the city of Bakersfield had been able to provide information about the community development to the community more effectively because of its effective visual presentation function. At same time, the city was able to illustrate and recognize the benefits of using GIS technology to stakeholders of the city. Performing of workshops for planners, architects, developers and interested parties using the map improved communication and collaboration. In addition, because the map became a repository of existing and proposed project, the GIS based project was implemented to store all the data about the project for extrapolation and integration into other applications, which result in increase of efficiency, accuracy, and productivity. GIS systems are also used for analysis and manipulation of geospatial data. In effect, good GIS become a Decision Support System as well (Pickles, 1995; Randall et al, 2005).  

There are four components of GIS: (1) data, (2) hardware, (3) software, and (4) users.  The components must be integrated; they must be linked together and work in concert to support the management and analysis of spatial or mapped data.  All data in a GIS are either spatial data or attribute data.  Spatial data tells us where something occurs.  Attribute data tells what occurs; it tells us the nature or characteristics of the spatial data.  A fully-functional GIS must contain hardware to support data input, output, storage, retrieval, display, and analysis.  During its infancy, GIS processing was supported only on large mainframe computers.  Today, a variety of platforms support GIS processing, ranging from large mainframe computers to mini-computers to scientific work stations to personal computers to personal mobile devices.  Software is also a highly dynamic part of the system.  Dozens of GIS software packages now exist.  These systems are available on many different types of hardware platforms and come with a wide variety of functional capabilities (Blinn and Lloyd, 1993).
2.1 Breif History of GIS

3. THE IMPORTANCE OF GIS IN PUBLIC ADMINISTRATION
Geograhical information and knowledge is a critical asset in public administration. Strategic implementation of GIS is important in order to leverage information and knowledge to produce effective outcomes. GIS is not a merely technological issue but is a socio-economic issue. This is because, the creation of GIS map, and, importantly, the sharing of it are social phenomena that occur within a context of human assumptions, expectations, interactions, and politics. 

The first reason why GIS is important in public administration is that GIS is a valuable strategic tool in order to leverage critical resources to improve agency and sectoral effectiveness. Public agencies are increasingly being expected to deliver more services with fewer resources. Recent reform movements within public administration and 'New Public Management' have emphasized this by urging the public sector to contract out services where possible. However, at the same time, the demand for public services has not diminished. This situation has been called the paradox of expectations--wherein public agencies are expected to deliver more even as they are expected to spend fewer resources. At same time, the pressure for improving public agencies’ performance has prompted public agencies to seek for more efficient ways of completing their tasks. That is why public agencies find GIS technology attractive. 
The second reason for the importance of GIS in public administration is for effective emergency management. Even though public agencies are contracting out many services, they are also, at the same time, being relied upon to deliver specialized and critical services like homeland security and emergency relief. Effective organizational performance under emergency situations requires, among other things, a smooth geographic information access and sharing geographic framework. Public agencies operating under extremely challenging circumstances and responding to emergencies can not depend upon the fortuitous availability of geo-information. Key ideas and decision-making talent have to be available to actors in various sites in real time. 

Lastly, key stakeholders of public agencies, these days, demand nothing less than comprehensive inter-agency knowledge sharing. Such a practice would require these agencies to overcome traditional turf protection instincts and to communicate and convey information in a manner that is understandable by other agencies and is useful to them. The Congress investigating government failures preceding New Orleans Katarina disaster has noted that, among other things, public agencies were ineffective in the past in collaboration for disaster prevention activities because they refused to, or were unable to, share critical information of import to their operations and missions (US House of Representatives, 2006). 

4. IMPLICATION OF GIS IN PUBLIC ADMINISTRATION 
4.1 Implication in Public Safety 
The application of GIS in Public Safety is paramount.  Not only does GIS provide spatial data to determine crime patterns, but it also assists with the deployment of resources to areas in need, or potential need. The investigation by Craglia et al.(2000) provides more detail implication of GIS. Though they acknowledge no amount of data and visual aides can explain a crime pattern, they do see the worth in the pattern itself.  Their study focused on a clustering methodology in order to use the extent of the data they had acquired.  The team had compiled data on 10,000 incidents in one city and because of the densities, it was all but impossible to “see” all 10,000 points at once.  Using clusters enabled a better representation of the pattern.  This could not have been accomplished without GIS and the human resources needed to interpret and analyze the data (Craglia et al., 2000 and 2001).

In Maryland, a study was conducted to determine the applications of GIS in parole and probation issues. From this study, it became clear GIS could be used to plot things such as sex offenders known locations and the distance from schools, parks and day care centers.  This type of layout, it was proposed, would be useful to probation officers of sex offenders as they could at least determine which school and park areas were at highest risk due to proximity to sex offenders.  Another potential application concerned drug offenders.  The idea surrounded determining known drug offenders’ locations and characteristics.  The data could then be mapped out and overlayed with existing city drug treatment centers.  At that point, with some analysis, officials could determine best placement for drug treatment facilities in order to reach the most people in the most efficient manner (Harries, 2001).    

GIS does not only benefit law enforcement when discussing the issues of public safety.  Other safety issues can also benefit from a properly developed GIS and in fact a recent study in Hamilton, Ontario, Canada illustrates the dynamic use of GIS in solving traffic safety issues.  In any city or neighborhood there are concerns for traffic speed and traffic volume.  Using a decision support system based in GIS the authors were able to quickly identify problem areas and layout potential solutions before investing thousands of dollars in implementing any particular potential solution.  Coined as traffic calming and defined as “the combination of mainly physical measures that reduce the negative effects of motor vehicle use, alter driver behaviors and improve conditions for non-motorized street users”, the benefits to public safety are almost immeasurable (Randall et al., 2004).  However, with the proper use of GIS and a decision support system quantitative benefits can be seen.  From installation of speed bumps, narrower street widths and new speed limits, the authors propose traffic volume, speed and accidents can all be reduced.  The GIS system assists in determining which combination of changes would produce the best, most efficient results versus costs of implementing the changes.

Each of these reasons translates directly to a public safety related action.  Informing officers of crime locations and best route to a scene promotes efficiency and expeditious travel improving response times.  Decisions regarding the allocation of resources allow departments to better optimize the placement of patrols to dissuade or stop crime in high crime areas.  Obviously informing the public about crime activity allows the citizen to take more precaution if necessary and thus increases the safety of the citizen.  Identifying repeat calls-for-service works with making allocation decisions as areas with higher calls-for-service may require more police officers in the vicinity to cut down on response times.  These are circular benefits.  Improving one necessarily improves another and the benefactor is the average public citizen. 

4.2 Implication in Public Health
Decision makers at every level of the public health system need to have updated information at their disposal In order to do their jobs efficiently and effectively.  With each different scenario, it is likely that there will be different responses and decisions based on the information at hand.  This information includes demographics, disease transmission, how accessible the other public health departments are, and the geographic surroundings.

With GIS, public health departments and officials can quickly discern patterns in recorded outbreaks of illness and disease. By using GIS for disease mapping, it provides an avenue for those in charge to be able to determine why there are outbreaks of disease in certain geographic areas, what the possible causes of the outbreak might be and the development of the disease outbreak.   Seemingly unrelated incidents can all of a sudden show up as a pattern in a geographic area and could be used to facilitate the treatment of affected individuals.  Obviously, by using spatial mapping it would assist in not only understanding but also controlling an outbreak.  It would also aid those in charge to consider all aspects of the situation, such as the spreading of the outbreak, climate factors, and quarantine and resource allocation decisions.  Placement of emergency treatment locations can be more efficiently located and routes for diverting traffic can be easily seen and implemented when using a GIS based map of a region (Riner et al., 2004).  

The avian influenza outbreak is an area of concern in public health. Due to international trade and travel, there is a very real concern of an avian influenza outbreak.  According to Gary Smith, Ph.D., professor of population biology and epidemiology and chief of the Section of Epidemiology and Public Health, “the veterinarian is all that stands in the way of an avian flu pandemic”.  Since 1998, the Pennsylvania Department of Agriculture has been developing a system to monitor and track poultry and birds coming in and out of the United States.  They have been using GIS technology to determine what geographic location the birds and poultry were coming from, the types of birds that are affected and the locations of all the closest residences.  They were able to use GIS to create “buffer zones” around the diseased birds and poultry for further testing to determine the need for quarantine.  In 2001, there was a bird flu outbreak in Pennsylvania. Within one month’s time, the Public Health Department had eradicated all trace of the flu.  Time is of the essence in these situations.  If the system in place is working, it usually takes about a week from the time the birds are infected to the time the quarantine is put into place.  If it is possible to reduce this time by just one day, it can cut in half the number of birds that are affected by the disease.  (West, 2005).

5. DISCUSSION AND CONCLUSION
Public health is a growing concern in today’s society with an aging population base and mutating diseases.  With a growing global economy the world is quickly becoming smaller in terms of one country’s impact on another.  Based on the increase in global travel and contact with different geographically located diseases, it is of utmost importance that GIS be continually developed to help discern causes and starting points for disease control.  GIS help facilitate the implementation of public policy regarding those types of health concerns but beyond health, public agencies need to be wary of the safety of its citizens as well.  To that end, GIS also plays a significant and growing role in public safety.

Though GIS have been utilized for many years, perhaps the reason why it continues to be an area of growth for Information Technology is because of the ever changing industry that supports it.  Twenty years ago it was unheard of to print a map on a local workstation without harnessing a great deal of processing power.  Technology was limited to institutions and governments who could pay for the privilege.  Advances in technology, both hardware and software have allowed a GIS to become more readily available to private corporations and small to medium businesses as well.  For so long as research and advancements are made to the existing structure, GIS will continue to become more and more accessible to the masses.

Privacy can be an issue because GIS can relate physical residential addresses with an individual reported case, thus removing the veil of anonymity and privacy afforded to individuals.  One need only check a database to find the address of a low birth weight baby and from there it would be easy enough to determine who lives at that address.  Further, some government agencies could lead to missing data, or incorrectly geocoded data.  Because of this, GIS experts recommend selecting a sample of the geographic data and actually visiting the site to confirm that they are located as indicated by the data .  
GIS have proven to be extremely useful to local governments attempting to properly and responsibly plan for THE community.  GIS allows for analysis on several levels.  The vast information deciphered from GIS creates cause for concern among some community activists. The exclusion of neighborhood organizations and households from active participation in the planning process may cause community resistance.  Users and non-users may become more resistant to GIS technology if they feel it in some way may jeopardize them. City planners must reorient their thinking from city-level master planning towards the neighborhood.  This change in focus requires that government officials and planners study household and neighborhood demand for improved government services in order to design a plan that municipal and higher-level governments can afford, that is technically feasible, that is attractive to households, and that has public health and community benefits.  There are a few examples of online GIS that allow the community to make inputs on the city’s planning.  One example of this is Cleveland, Ohio, which has a community based GIS website.  Overall, the benefits associated with implementing GIS for community planning outweigh any real or perceived risks.  Long term planning can allow for equity in resource management so communities will remain vital well into the future.
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