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EXECUTIVE OVERVIEW

The Department of Environment and Natural Resources (DENR) is an eclectic organization of over twenty divisions with significant and varied responsibilities, from the evaluation of air quality to the management of the state zoo.  While DENR is organized hierarchically, its culture can be better described as decentralized.  The development of the department’s information systems had been driven by narrowly focused regulatory requirements, environmental legislation and funding resulting system fragmentation that existed in varying degrees within and among the divisions.  This prevented the department from effectively utilizing the information that the systems contained and prevented the use of the various sources of information to develop cross-media environmental perspectives.

In 2002 DENR responded with the IBEAM (Internet Based Enterprise Application Management) Initiative, the goal of which was to provide both an organizational framework and technical infrastructure to reverse historical trends to provide efficient and effective systems development and technology management.  At the highest level it included two key components:

· Coordinated Information Management Planning 

· Streamlined Technical Infrastructure
During a three-year period, DENR took the following steps to realize the initiative:

· Established a recommended sizing, performance, and life cycle cost review process for major (block) purchases of IT hardware, software, and services
· Established a corporate information management planning process
· Implemented business continuity / disaster recovery planning
· Redesigned the (Information Technology Services) ITS Division as a service delivery organization and retrained staff
· Developed and implemented the IBEAM (Java/WebLogic/Oracle) technical infrastructure as the departmental architecture
· Developed and implemented the Decision Support System (DSS) including the Facility Identification Template for States (FITS)
· Defined and implemented DENR security infrastructure
· Implemented the EPA CDX Node
· Modified the current IT infrastructure based on the IT assessment
The IBEAM initiative represented a sweeping cultural change in the way DENR viewed and utilized information technology.  The initiative has resulted in many organizational benefits with both short and long-term implications including improved business processes, greater data integrity and availability.  While some savings, such as the estimated $1.6 million savings from the block purchases are easily understood and documented, many more will be realized in the future as DENR is now positioned to build upon the initiative.
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The Need For innovation (Background and Justification)
The need for innovation is typically driven by a problem or impediment.  The Department of Environment and Natural Resources (DENR) is an eclectic organization of over twenty divisions staffed across the state with significant and varied responsibilities, from the evaluation of air quality to the management of the state zoo.  While DENR is organized in a typical hierarchical fashion, its culture can be better described as decentralized.  Each division has a different mission, often faces different issues, and must respond to its respective mandates and deadlines.  As such, it has significant and complex information management issues.  

The development of the department’s information systems had traditionally been driven by narrowly focused regulatory requirements; environmental legislation and funding, which addressed particular aspects of the environment creating media-specific regulatory programs, and, program-specific information requirements.  Systems were implemented on many technical platforms.  These elements created and reinforced a trend toward program-specific systems or “islands of information” requiring “islands of information management” across the department.   As a result, the department’s ability to coordinate and support effective information management across the enterprise has never been fully realized.

While there were many “official” systems, many unofficial ones and personal databases were also used to support day-to-day operations.  This system fragmentation that existed in varying degrees within and among the divisions reduced data quality and functionality while preventing the department from effectively utilizing the information that the systems contained and prevented the use of the various sources of information to develop cross-media environmental perspectives. An independent assessment by the State CIO’ office identified over 80 such small and large systems of significance across the department involved in key business functions.  Additionally, information collected and stored in these systems, often developed by staff without adequate training and backup, was being combined and analyzed in ways that were unanticipated when the systems were originally designed.  The independent and diverse databases that existed made information sharing within and across the divisions difficult or impossible.

Management recognized some time ago that change was needed.  Past and current practices had led to a proliferation of tools sets and technologies that had to be learned and used to carry on routine business functions.  DENR had been under increasing pressures from a number of sources to manage its information differently and develop cross-media environmental perspectives.  It had become necessary to have agile and accurate multi-layered views of pollutant releases, interactions with regulated entities, and ambient environmental conditions to support key business objectives.  

Also, many DENR activities were geographically dependent requiring the integration of geographic information with other data to form a comprehensive view.  DENR needed to be able to more effectively answer fundamental questions about how it operated, how it could operate better, and how well it addressed natural resource and environmental problems.  Internal users (practitioners and managers) needed information to monitor departmental activities and support decisions that affected or reacted to environmental trends.  
THE IBEAM INITIATIVE (Project Description)
In 2002, the department responded to the issues listed above with the IBEAM (Internet Based Enterprise Application Management) Initiative, the goal of which was to provide both an organizational framework and technical infrastructure to reverse historical trends and to provide efficient and effective systems development and technology management.  In a two-year timetable, the department sought to establish and begin using an organizational framework to allow its changing business needs to drive the development of more comprehensive and effective information management systems using a single, streamlined, hybrid technical architecture.  An internal technology management group established by the Office of the Chief Deputy developed a Plan for Departmental Information Management in the North Carolina Department of Environment and Natural Resources.  The plan cited two key components, which would form the basis of future information management practices:
· Coordinated Information Management Planning - An organizational framework to engage the divisions in a cross-divisional, cross-program dialogue to more effectively manage information within the divisions and across the department, and thus involve the divisions in the examination of information management from a departmental perspective.


· Streamlined Technical Infrastructure - A hybrid technical architecture that functions within a departmental framework to support the emerging business needs defined by and for the organization.

At the start of the initiative, the state faced overwhelming budget problems.  The budget issues greatly affected DENR’s ability to execute the plan.  However, most of the original plan was realized in whole or in part.    The plan’s timetable and milestones defined the path for the development.  The accomplishments are given in the table below:

	Accomplishments

	Established a recommended sizing, performance, and life cycle cost review process for major purchases of IT hardware, software, and services:  Defined a bulk purchase process for technology purchases, beginning with computer hardware.  The bulk-purchasing pilot, consisted of two blocks of desktop hardware, saved about $160,000 dollars or approximately 33% to 35% off of the state contract pricing.  DENR ITS developed a Web based system that allowed divisions to enter their hardware purchase information.  DENR has now executed seven blocks saving an estimated $ 1.6 million.

	Established a corporate information management planning process:  The DENR Information Resources Management Board (IRMB) was restructured to become a “congress of the divisions”.  Division IT planning groups perform cyclical IT planning for the divisions and have representation on the IRMB.  The planning process coordinates program needs, legislative requests, and department budget cycles.   IT strategy plans are communicated through: Meetings with division directors; Members of the IRMB; the Manager’s Forum; Regional Office meetings; Annual division planning meetings; The department’s Newsletter; and PIO meetings.  This is the governance model for the IBEAM initiative.


	Implemented Business Continuity / Disaster Recovery Planning:  Implemented business continuity and disaster recovery planning at department and division levels.

	Redesigned the Information Technology Services (ITS) Division as a service delivery organization and provided trained staff:  Redeveloped the DENR ITS business culture to develop n-tier, Web based applications.  Inventoried technology assets (hardware, software and personnel) and determined cost of operation.  The success or failure of the departmental information technology initiative was largely dependent on the capability of ITS to respond to the business needs as they arise and to maintain a functioning system.  This was a collaborative effort requiring the trust, confidence and support of the program directors and division management and staff.

	Implemented the IBEAM technical infrastructure as the departmental architecture: Implemented a common Java/WebLogic/Oracle framework to be used for system development throughout the department.  Defined how division staff could develop and support applications (modules).  Defined and implemented GIS capabilities for IBEAM systems.  The integrated departmental framework is essential for building functioning information systems for the department within the business organization and current budget constraints.    

	Developed and Implemented the Decision Support System (DSS) including the Facility Identification Template for States (FITS):  The DSS-FITS established a mechanism by which divisions can electronically submit permitting, compliance and enforcement data to the department, allowing the department to summarize such data and make decisions more effectively.  The FITS model established a unique identifier for facilities (a place where activities of interest to DENR occur or have occurred) and provided links to data in an integrated data structure.  FITS is the key to easy access to information about facilities and required establishing mandatory policy and procedures regarding its use across divisions.

	Defined and implemented DENR security infrastructure: Defined, planned and implemented a security infrastructure for DENR development, test and production sites and systems including disaster recovery procedures.  Much restructuring of the network infrastructure was done to incorporate a zoned security architecture, which included, firewalls, proxy servers and SSL encryption.


	Defined and Implemented the EPA CDX Node.  Developed the EPA Central Data Exchange node for the state.  The node allows the Environmental Protection Agency to pull data from production systems electronically using XML.

	Modify the current IT infrastructure based on the IT assessment:  Plan and consolidate the current hardware and software infrastructure where possible.  Systems to be converted have been identified as part of a Legacy Application Assessment from the State CIO’s office.  Those systems will form the basis of the remediation effort across the department.


SIGNIFICANCE TO THE IMPROVEMENT OF THE OPERATION OF GOVERNMENT
The IBEAM initiative represents a sweeping cultural change in the way DENR views and utilizes information technology.  As a result it has effected changes in the way programs view their business processes.  For many of the divisions, reviewing their business processes in order to automate them resulted in business process improvement and greater standardization before the automated system was developed.  The significance of this change cannot be underestimated.  For the over 30 modules that are in production and development, the development (IBEAM “notebook” systems development life cycle) process yielded improvements in the operation of government through the systematic review and improvement of the business processes themselves.  Since all data is stored in a robust Oracle database, it allows data to be more readily shared among divisions, with the department, other agencies and with the public.  This results in greater efficiencies throughout the department.  Where staff were sending data to data managers who “cut and pasted” it into Access databases, they now enter it directly into Web based applications saving effort and improving data integrity.  There are IBEAM applications that allow the public or other interested stakeholders to access information directly.  That simply was not possible in the culture and technology that existed before IBEAM.  

As part of the initiative, DENR has also implemented an Environmental Protection Agency (EPA) Central Data Exchange (CDX) node allowing the EPA to pull data directly from the database as desired instead of relying on paper reporting. The IBEAM initiative was realized primarily through the use of division staff for analysis, retraining existing IT staff for development, and through a combination of new and existing hardware (primarily a SANS).  Some modules were developed using contract staff, most of who were funded by grants.

Benefits Realized by Service Recipients, Taxpayers, Agency, or State

All of DENR’s stakeholders have benefited from the initiative.  IBEAM service recipients receive the benefit of more productive operations, greater data integrity and having systems and reports available through the Internet.  The improved business operations mean savings to taxpayers across the board.  The block purchase system alone has saved an estimated $1.6 million.  The ability to make information immediately available to the public means savings in staff time as well as to members of the public and others.

For example, having accurate and up-to-date ozone information on the Web means fewer calls to staff and less time required for individuals to acquire information.  The initiative has positioned DENR to realize its vision to develop self-service, Internet-based information management systems which allow the department and divisions to track their activities, document and account for their decisions, and answer internal and external questions about what the department is doing and why.

RETURN ON INVESTMENT
At this time, most of the initiative milestones have been realized in whole or in part.  Work continues on business processes associated with the initiative, primarily with those associated with the governance model.  And, of course, work continues on the development of applications in the IBEAM framework.  The savings other than the $1.6 million block purchase savings are less documented, and in some respects is less tangible.  

During the implementation of the initiative, the state faced a great budget crisis, which affected operations across the department.  There was simply not enough staff either in the divisions or in DENR ITS to define and document the appropriate business cases to fully measure the savings.  However, management in the department felt that information and technology management simply could not continue down its existing path.  Many program managers throughout the department had already come to the realization that change was needed to move the divisions from data silos into more collaborative planning and execution of IT objectives.  So, while change at all cost was not acceptable, a revolutionary retooling of staff and infrastructure have been achieved at minimal cost to the organization.  

The IBEAM initiative is only three years old.  Much of the return on investment is yet to be realized in the years to come as more applications are brought on line and the information becomes more easily available and analyzed.  The return on investment will go far beyond dollars to yield a cleaner, safer, more sustainable environment as divisions realize the cross-media environmental perspectives that the initiative has made possible.
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