“Creating Capacity in a Vacuum:

  The Makeover of a County Wide GIS”

I. Background

Introduction

Like most urban counties in the United States, Spartanburg County in South Carolina has made extensive use of Geographical Information Systems (GIS) as a way to relate a variety of data to spatial geography.   Unfortunately, with the introduction of the “system” about fifteen years ago, separate departments have used GIS for their own parochial purposes, with little guidance from administration, and with little or no thought given as to how departments could assist each other, or to how the overall county mission could be facilitated.  To make matters worse, an AT&T GIS platform, “System 9,” was purchased by the county to facilitate its GIS efforts.   Eventually the vendor stopped supporting the System 9 platform, and the county found itself with an expensive, obsolete system, in which a good deal of data had been deposited.     With a partial refund by AT&T, the county began the process of converting the System 9 data to an ESRI ArcInfo platform.   This process had limited success due to the manner in which data was originally organized, as well as to the difficulties inherent in converting data from an obsolete system.  Given the difficulties with the county system, county departments that had immediate need for a robust GIS tool began to create their own data for their own separate purposes.  Not being part of a centralized process, separate departmental GIS development lead to overlapping and redundant data collection and analysis, incompatibility within similar data sets, and important data construction that could not be geographically related.   Furthermore, important county functions like editing county land parcels following subdivision splits, or maintaining the street center line file necessary for addressing and 911 functions, grew further behind as problems created by the conversion manifested themselves.

Aware of these problems, a new county administration and council retained Convergent Group out of Denver, Colorado, to examine GIS within Spartanburg County, and how it could be overhauled in a workable fashion.  In two reports in 1999 and 2004, Convergent Group found a myriad of problems already outlined above, and suggested a number of fixes; foremost among them, that GIS become a centralized entity with empowered leadership to closely coordinate and oversee separate departmental GIS efforts. 

While the solution may have been evident, the path to reach it was not.  First, the recession of the early 2000s cut deeply into the county tax base.  Second, while county council understood the role and importance of GIS in local government operations, it was not prepared to increase revenues to address this problem.

The problems, thus, remained:  1) How to overhaul the county GIS effort?  2) How to coordinate these efforts among and between separate departments?  3) How to address critical backlogs in parcel and street center line data?  4) And how to do so without devoting  new financial resources to GIS?

An Organization Evolves
After discussion with Convergent Group and between senior staff, county administration formed two committees that would both support and oversee the renewed county GIS effort, and provide oversight and assist a more centralized GIS entity.  The first, the “GIS Steering Committee,” would be the policy making board and would be comprised of administrators, department heads and senior staff members whose departments would be involved in and impacted by what was happening with GIS.  The second, the “GIS Technical Committee,” would encompass the county’s “power users,” and would help ensure that the data requirements and compatibility issues of diverse departments be adequately addressed.

The creation of these two committees portrayed a major break with past ways of thinking about GIS, in particular, and about traditional hierarchical governmental systems, in general.  The manner in which the GIS system was originally constructed lacked a unifying vision or plan that would have rewarded, or even encouraged, inter-departmental communication and cooperation.   This led directly to a lack of standardization of GIS and relational data between departments, the belief that data was “owned” by particular departments, and was not necessarily shared, and the consequent building of individual GIS “fiefdoms”, as departments were forced by necessity to build and maintain their own databases for their own specific purposes.   While understandable, these attitudes exemplified and encouraged an organizational culture that was turf conscious, protective of individual departmental interests, and wedded to the past.  

As time went on, and as a new approach regarding GIS was outlined, these attitudes would often reemerge, and threaten to derail the newer, more flexible approach.   At its heart, the new approach would emphasize close cooperation between departments, and a decentralized albeit empowered GIS structure that could enforce coordination and specific standardization.  The two committees, both policy and technical, exemplified this approach, for they provided the structure to encourage “buy-in” for the new GIS program at a variety of levels: at the department head level, and within and between departments and departmental GIS users.    The committees, and the Administration’s and County Council’s explicit support of these committees and their mission, also served as a method to energize those involved in the project, and clearly signaled a new way of thinking about GIS and how that process would progress.  Finally, the inclusive committee structure also helped protect the overall process from attack from those who felt most threatened by this new approach.

After examining and discussing the many issues involved, the GIS Steering Committee came to the conclusion that, while some type of centralized GIS entity was certainly ideal, there was no way that that was going to happen if it meant depending upon and using new county funds for GIS.    Because the problems associated with not having a functional GIS system were so acute, however, the committee decided to advocate a solution that was both flexible and innovative:  using “seconded” personnel from other affected departments to work together within an unofficial structure to address the county’s GIS needs.

The “GIS Team” would be composed of seven individuals from four departments:  three from the Planning Department, two from the Assessor’s Department, one from the Register of Deeds, and one from Information Technologies (IT).    The team would be headed by the county Senior Transportation Planner who had been using a variety of GIS for over a decade, who would serve as the acting “GIS Director, and who had the present capacity to serve in dual roles.  The “GIS Director” would report to the GIS Steering Committee who would relay policy decisions, and would be advised by the GIS Technical Committee who would communicate other departmental issues and concerns regarding technical GIS issues.

The immediate supervisor of the effort would be the GIS Specialist within IT.  This person would supervise the five remaining staff, and train them on specific techniques where necessary.   Four of these staff members (two Mapping Technicians from the Assessor, one Subdivision Coordinator from Planning, and an Imaging Coordinator from Deeds) would work at a central location and would concentrate on addressing the land parcel backlog.  Their diverse experience and unique perspective on the parcel editing process was seen to be greatly beneficial to the overall effort, and to a constant and smooth communication between departments concerned with land use parcels.

A GIS Technician within Planning would concentrate upon and work with the Department of Public Works to update and revise street center line data.  Because of the large number of new subdivisions being constructed within the county, it had been virtually impossible to maintain data at a current level, let alone to check and update older street centerline information.  With the loan of a GPS from the Planning Department, and with the purchase of additional units (needed for imminent storm water issues), Public Works would use its existing inspection regime to GPS new street center lines as new subdivision roads were inspected before their acceptance into the county system.   While that was being done, older roads that had not yet been validated by GPS or by aerials could be worked into the process by Planning’s GIS Technician.

(its own paragraph) What evolved, therefore, was a multi-departmental work effort using existing county resources to facilitate the production of a new and essential product.  While the various departmentally “loaned” employees would continue to be paid by their respective departments, the employees would be housed according to their specific function regarding land use parcels or street centerlines.

While this structure was designed to address the evident problems with the current GIS program, its existence was met with more than a little opposition form some departments.  Some departments objected to the issue of “borrowing” employees, for not only would these employees be moved from their present locations and responsibilities, but they would still be paid by their “former” department.  The Planning Department, in particular, was most reticent about losing employees, stressing that they had too few employees to handle their present workload.  Other departments objected in more trivial ways by refusing to move phone lines for “loaned” employees or by not allowing the previous employee’s access to office materials.   

These objections were generally overcome.  First, the County Administrator was greatly in favor of the new process, and indeed had a large impact on its design, so explicit resistance was not a wise option.  Second, the new “GIS Director” was also the county transportation planner, and ran the urban MPO with a federal planning budget.  As GIS was and had always been a part of the Spartanburg MPO’s work program, the MPO program could cover financially some items that other department’s were hesitant to provide.  Third, while the “GIS Team” would be on extended loan from other departments, they would return to that department with far more experience in GIS techniques than when they left.  Indeed, it would be expected that that department would use these individuals to maintain that department’s digital data.

Finally, and perhaps most importantly, a favorable outcome for the new GIS program was so evidently in everyone’s interest, that any opposition to it could be seen as both absurd and as greatly counterproductive to the county’s overall mission.   This belief was given greater power by the manner in which “buy-in” was achieved during the overall process.  Likewise, the two committees’ structure provided a forum for diverse views and perspectives, but still allowed for the formulation of a consensus view.  Once consensus was achieved, opposition to it would not have been credible.

The Structure and Functionality of the Future County GIS

In the future, as both backlogs are completed, other GIS functions can be addressed, either by elements of the same initial GIS Team, or by the creation of a new group more intimate with other county issues such as storm water, voter registration, community development, and so forth.   Importantly, however, these issues could be managed within the same, “unofficial” structure with interested departments loaning employees to address specific GIS issues.  Thus, by keeping a loose structure in place with a resident “GIS Director” and “GIS Specialist,” other departments can temporarily staff the GIS “Department” in order to ensure that the GIS output is reconciled with that specific department’s needs.  Once a backlog is addressed, or new data collected and geographically input, the individual department would be responsible for maintaining its own data within the parameters established by the GIS professional staff.  The employees previously loaned would form the backbone of a trained GIS cadre within their specific department, and other departments would be provided the opportunity to have their employees trained while building geographical data pertinent to the mission of that department.

II.
Specific Components of the Process

Innovation/Creativity

The nature of the solution to Spartanburg County’s GIS problem lent itself to creative and innovative approaches.  Because it was not possible to fund the project in the traditional manner, new approaches had to be found.  First, the Convergent Group was retained to provide an expert analysis and documentation of the county’s GIS problems, and how those problems could be remedied.  As part of their analysis, the Convergent Group interviewed all departments and “power users” with county government that had used or had potential use for GIS.  This provided an excellent synopsis of the dysfunctional nature of the county’s GIS.  Once this was established, county administration and senior staff discussed several routes for solving the problem.  These solutions varied from the formation of a full GIS Department with traditional lines of authority to Administration, to the establishment of a GIS division under the leadership of IT, but also reporting to a GIS Steering Committee comprised of senior staff and heads of departments.

The Steering Committee provided the structure for the innovative organizational paradigm that evolved.  It was clear from the Administration’s analysis that a GIS Director with authority over GIS issues was mandatory.  However, as discussions ensued within the committee, it became clear that no funds existed for bringing such a person in, but also that nothing could be done without someone to head the effort.  What emerged from these discussions was the idea of using an existing senior staff member who had experience with GIS to head an informal GIS “department.”  This GIS Team would be staffed by personnel on loan from other departments, and would be housed in an area lent by IT.  

In this case, the senior transportation planner was appointed to head the effort.  He assisted by a GIS Specialist provided by IT, and by five other staff members: one from Deeds, two from Planning, and two from the Assessor’s.  The GIS “Director” would report to the GIS Steering Committee.  The Steering Committee would fill the role of a policy making board, and would provide needed guidance and support.  The loaned staff members would report to the “Director,” but would be paid by their respective departments.  Once the specific issues regarding these departments and GIS were remedied, the loaned staff members would return to their respective departments with abundant GIS training, and with the ability to maintain data important to their specific department.  These staff members could then be replaced by other loaned staff from other departments with interest in GIS, and the same process would be followed under the guidance of the GIS Specialist provided by IT, and the GIS Director/Senior Transportation Planner.  Eventually, paper maps and hard copy geographical data could be eradicated county-wide as more departments made GIS the center of their data collection and analysis.

Quality Management

Quality management existed on two parallel levels.  First, the GIS Director had a direct reporting relationship with the GIS Steering Committee, and made monthly progress reports to this group.  At these meetings, committee members expressed their views on ongoing GIS issues, and stated their expectations for what progress should be made in the months ahead.  Because of the nature and membership of the steering committee, inter-departmental issues could be easily resolved, and the GIS Director would have explicit knowledge of what was expected in the future by each of the departments.

Second, at a lower level, geographical data issues were discussed and resolved by a “GIS Technical Committee” whose membership was drawn from GIS “power users” of a number of departments.  Both the GIS Director and the GIS Specialist attend these meetings, and thus ensure continuity between the directives of the steering committee, the needs of the GIS users, and the ongoing tasks of the GIS Team.  By explicitly utilizing and linking these entities and their respective expertise, the work load and product would have specific departmental and user buy-in, thus helping to ensure its relevance to the county, to other departments, and to the public.

Value Proposition

The most critical need addressed by this approach is the coordination and organization of geographically related information.  In the past, separate departments collected and used data according to their own needs and priorities.  In many cases, this information would have been of much value to other departments, but its existence was either not known, or was in a format incompatible with those used by others.  By appointing an individual GIS Director responsible for coordinating geographical data, by having this individual report to a steering committee of department heads, and by linking both to a GIS technical team intimately aware of specific and general GIS needs, critical data essential for county services could be assessed and used to an extent unimaginable in the past.

Eventually, as this data are collected, organized, and displayed geographically, services to county employees and to our public will expand dramatically.  For instance, by use of ESRI’s ArcIMS, GIS data can be portrayed via the internet or county intranet.  For county employees, this will allow easy access to data--like population trends, boundaries of voting precincts, or areas of economic blight—that would have necessitated individual and time consuming individual research. This allows for greater productivity at an increasing rate, as more and more data becomes available through the system.  

The public will have access to information, either through the internet, or through computer kiosks that will be available within county offices.   This will save the public time, and lessen dependence on and reduce the work load of employees, thus increasing productivity in other areas.  More and better data, visually displayed, would facilitate a better informed and more aware public.  This would, of course, benefit the county as a whole.

Building Organizational Capacity

“Necessity is the mother of invention.”  Spartanburg County was faced with two seemingly irreconcilable truths.  First, data collection and utilization essential for local governmental services was grinding to a halt.  Second, there were no funds available or even projected to address this problem.  Digitized land use parcel edits for subdivision splits were running six years behind their actual occurrence.  Rather than perform the initial edit in GIS, mapping technicians were hand-drawing property splits as tracings, thus perpetuating a continuing and growing backlog of data entry.  Because the parcel GIS layer was six years behind, it was impossible to use parcels as a source of current data analysis regarding land use, population, or even of economic growth trends.   Street center lines data, essential for addressing and 911, were also being hand drawn and coded, with little opportunity provided to transfer this data to an updated geographic data base.  It was clear that if county government was going to function in a manner expected by its citizens, these problems had to be solved.

The creation of the two committees, the GIS Steering Committee and the GIS Technical Committee supplied the organizational structure necessary for the possible solution to the county GIS problem.  The steering committee, which was given explicit authority over GIS issues, provided an institutional “support for change.”  Members were chosen because of their senior positions, their innovative outlook, and their past willingness to seek “out of the box” solutions to complex problems.  The technical team provided advice and expertise to steering committee members, and ensured buy-in from the actual power users of GIS.

The final decision built an organizational capacity where none had existed.  Interested departments loaned staff to an informal GIS “department” lead by an appointed “director” to oversee and coordinate county GIS efforts.  Staff would be paid by their respective departments, but would work and be housed together until the problems related to data were concluded.  Once the initial, albeit crucial, problems relating to parcels and center lines were addressed, loaned staff could be returned to their departments, or could form the base for a new department in the future, once funding considerations were no longer an issue.   Another possibility would be that the “GIS Department” would forever remain as an informal and flexible entity with rotating staff serving specific needs of their home departments.  With a permanent “GIS Director” to provide administrative guidance, and with a “GIS Specialist” to give hands-on training and support to new staff, the new structure could eventually integrate all participating departments into a holistic geographical data system that would benefit both county departments and the public at large.

Management Philosophy and Culture

The innovative approach we took in attempting to solve our dilemma involving GIS could be aligned with several theories or philosophies of management.  Depending on the level of the GIS effort, management philosophies used included matching leadership to a specifically needed skill set, to dependence on a “team approach” to decision-making, to the utilization of a type of “path-goal” theory as enunciated by R.J. House in the 1970s.

The individual appointed by the GIS Steering Committee to head the GIS effort had both GIS knowledge and managerial experience.  As the Senior Transportation Planner for both the county and for the Spartanburg Metropolitan Planning Organization, this individual was responsible for the planning and programming of $5 million of major transportation projects per year.  This necessitated ongoing research into demographics, employment trends, economic growth, and traffic capacity analysis.  One of the major tools in the analysis of such variables is GIS, and the transportation planner had been using GIS for over a decade.  In addition, as head of the transportation planning division, this individual had responsibility for staff devoted to highway planning, enhancement planning, and demographics.  Because of his staff’s proficiency, the senor transportation planner had the expanded capacity to accept the challenge of coordinating the county’s GIS effort.

The “Team Approach” to leadership was critical to the county’s innovative approach.  Both the GIS Steering Committee and the GIS Technical Committee were instrumental in designing informed strategies regarding GIS, and in constructing consensus as to what that strategy should be.  It allowed communication between GIS “power users” and departmental decision makers, on the one hand, and between different departments at both the director and GIS user level, on the other.    Indeed, because of the team approach, “buy-in” and “ownership” of the process was widely advanced.  This was critical for future operations that were interdepartmental by their very nature, and which existed at a variety of levels from GIS user to department head.

At the level of the GIS Team, the individuals tasked with updating parcel and street centerline edits, the GIS Director utilized a type of “Path-Goal” theory of management as advanced by R. J. House.  This theory advances the view that employees will be greatly motivated if they feel they are doing important work in a setting where that work and its accomplishment is evident.  Because of the value of the final GIS product, and its tremendous import to the smooth future operations of the county, this is certainly the case.  In addition, all levels of county government, from county council and administration, to lower level departmental employees are aware of the benefits if the effort succeeds, and the inherent risks if it fails.  Thus, as long as the effort’s importance is evident and its successes public, the GIS Team will remain greatly motivated in performing their tasks.

Integrated Processes

During the time prior to the formulation of a specific strategy for the solution of Spartanburg County’s GIS problem, we used a number of approaches to educate decision makers about the problem and to assist us in achieving a solution.  As previously mentioned, the Convergent Group was retained in both 1999 and 2004 to provide an objective analysis of the state of the county’s GIS program.  This analysis, especially the more recent, painted a dire picture of a dysfunctional system that, if not corrected, would profoundly and negatively affect county government well into the next decade, while stunting employee productivity and service to the public.  With such a possible result, the Administration formed the GIS Steering Committee with the goal of averting such a consequence.  Thus, the consultant’s report and the Administration’s actions gave impetus to those on the committee who desired to correct the GIS system in a manner that would benefit both the organization and the public that it served.

Once the committee was formed, a consultant from BCS was brought in to explain the intricacies of GIS, and some of its technical aspects.  Because most of the members of the committee had no working knowledge of GIS, it was paramount that they understood what it could do regarding geographical information, and how it could do so.

Finally, the Convergent Group organized a two day workshop for a subcommittee of the GIS Steering Committee that detailed GIS planning procedures, and possible strategies to follow in organizing the GIS Team, and in attacking the task with which it was presented.  This performed an important function in that it allowed the decision makers to experience some of the more mundane aspects of what the GIS Team would face. It also, however, allowed them the opportunity to use their managerial expertise in  forming possible solutions to problems they would generally never face.  

Results / Real World Advice

The operation describe above is still underway.  We estimate that within two years the GIS Team will have updated all land use parcels in association with revised street center line geography.  In doing so, the GIS team follows a common work strategy.  First, the county has been divided into 269 grids that relate to 1 to 400 foot aerials.  Four members of the GIS Team will work within the specific grid, and edit any parcels that need revision.  A folder, with hand drawn parcel tracings and subdivision plats exists for each grid within the Assessor’s department.  One at a time, the folder will be taken by GIS staff and the grid worked until all pertinent parcel edits are complete.  At that time, that grid will be “closed” to any new hand drawn edits.  Any future edits would have to be performed digitally in GIS.  In tandem, street center line edits will be performed a grid  ahead of the parcel edits.  Since the street center line layer is the “base layer,” the parcel edits will always have to match the street center line.  Existing center line data that has not been validated by GPS or aerials will be entered by use of GPS.  New roads will be examined and entered with assistance from the Department of Public Works.  As new subdivision roads are being inspected for inclusion within the county system, the inspectors will GPS those new roads, and thus provide constant updates to the center line coverage.  Once the process is complete, parcels will be edited digitally by the Assessor’s office; new street center lines will be edited by Planning, with assistance from Addressing and Public Works.

In discussions involving the county GIS, and in consequent analysis, five important lessons have been learned.  First, in implementing a new system or tool, planning and coordination are essential.   What type of system will be purchased?  Why? Who will use it?  Why?  What type of function is it expected to perform?  How will it be integrated among departments?  If pertinent, what type of data structure will be used?  Where will data be housed?   Who will pay for it?   Who will be in charge of it all?  In the county’s first foray into GIS, it appears that some of these items were not addressed.  The result was a dysfunctional enterprise that will take much effort to repair.

Second, if a powerful and useful tool (like GIS) is not championed, supported, and coordinated by county administration, it will be secured piece-meal by different departments without cooperation or coordination.  In our case, GIS was used with varying degrees of success by several departments including Planning, the Assessor, the Sheriff and Public Works.  Data entry, however, was haphazard and unorganized.  This resulted in duplication of effort, redundancy, and the inability to share, or even to know about, important data that would have been of use to other departments.

Third, in deciding upon and in implementing a new process, procedure, or system that will have county-wide implications, it is critical to secure feedback and buy-in from all affected stakeholders, both individual and departmental.  Individual stakeholders can offer needed technical advice that the decision maker may not have considered, and that could have severe consequences in the future.  In addition, once the individual user or stakeholder is on record as being “on board,” the implementation of the process can proceed more smoothly and with less distraction from dissatisfied personnel.  Similarly, departmental buy-in is important for many of the same reasons.  Both types of cooperation can be secured through a “team” structure linking users and decision makers.  Both learn from the other, and coordination can be facilitated by approaching the problem in a collective fashion, to the benefit of all.

Fourth, one cannot overemphasize the difficulty of overcoming static organizational cultures.  Even if a strategy or goal appears clear and evident, some will oppose a new approach either because it is not understood or trusted, or because it is perceived as a personal or institutional threat.  Although such opposition may be only a small minority, it does have the very real possibility of damaging the whole enterprise.  In our case, we had secured a subdivision coordinator from Planning to assist with parcel edits.  As some in Planning felt that this loss would negatively affect their program, land developers  were soon relaying dire warnings of imminent collapse of the development process to the County Planning Commission, who passed along that view to County Council.  Because County Council and the county administration strongly supported the GIS effort, this danger was overcome.  It does, however, underline the point that a dissatisfied and minority view can and may attempt to paralyze a widely supported program, even if that program’s advantages are evident.

Finally, how does this process relate to the structure and function of an organization?  In 

Spartanburg County, the initial GIS program was formulated under a traditional, hierarchical structure.  In this top to down environment, change is mandated and is expected to occur naturally.  Within this environment, the questionable purchase of a GIS system was made, with little or no input from the actual users of the system, and with little or no input from other entities that had or were obtaining other GIS systems.  It is worth noting that even fifteen years ago, only a handful of localities were using AT&T’S System 9.  The vast majority had purchased and were using the widely available ESRI GIS platform, ArcInfo.  Once obtained, however, the system was provided to departments with no expectation of coordination, and with no attempt or even an awareness of the need for a unifying database structure.  Somewhat paradoxically, the hierarchical structure in this case was functionally disruptive.  It allowed a failed system to evolve without structure, guidance, or expertise.  

The new GIS program presently being managed by Spartanburg County was designed under a more flexible, open, and innovative approach.  Two committees were appointed that represented both interested departments, and experienced GIS users.  This allowed for needed “buy-in” at all levels.  Discussions within these committees also pointed out the evident failures of the old system, and the dangers inherent in repeating that approach.  Thus, while the system, and the strategy for its implementation, was being designed, new ways of approaching the problem were given wider credence and acceptance.  Again, somewhat paradoxically, the more flexible, innovative approach using committees, implicit and explicit buy-in procedures, and cross and interdepartmental communication, will lead to the formation of a much more structured, organized, and useful GIS system.  In this system, standardization will be demanded, cooperation expected, and results achieved.  Not because such directives come from “up high,” but because all are aware of and have been educated about the utility of such procedures.

