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SECTION 3.  NEEDS ASSESSMENT AND BEST PRACTICES

This section presents the desired future state for the research and development (R&D) management process, based on findings in the base case and research on government and industry best practices. To determine Department of Energy (DOE) needs in R&D management, an assessment was conducted by the CME SIM Project Team to determine what would be required to reach the future state proposed. The needs identified were grouped into six general categories:

· Comply with applicable laws and DOE Orders
· Integrate R&D project information
· Streamline R&D management process activities
· Standardize data definitions
· Minimize R&D project data requests
· Develop an appropriate implementation strategy.
These six categories are explained in more detail in Section 3.2.

The review of best practices was intended to define the state-of-the-art in R&D management in institutions similar to DOE in size and complexity. The CME SIM Project Team examined R&D management processes in Federal agencies, national laboratories, and several universities. The analysis, which is summarized in Section 3.3, identified the following characteristics of a state-of-the-art R&D management system:

· Minimizes duplicate data entry

· Is fully electronic

· Provides a high level of security

· Uses technologies that are platform independent for researchers

· Is compatible across the government

· Uses data dictionaries consistent with Federal standards and developed with input from all stakeholders

· Implements rapid execution of funding decisions making it possible for the research to start within days, not months, of the funding decision

· Eliminates paper reporting.

It is important to note the high degree of consistency between the requirements determined by the needs assessment and the R&D management system characteristics identified by the best practices review.

3.1  Methodology for Determining Needs
Due to the complexity of the processes being evaluated, needs and opportunities for improvement were collected and refined in a progressive, multi-step approach. First, as part of the initial base case survey, information on inefficiencies and problems with the current processes were collected from managers at program offices, field/operations offices, and DOE R&D facilities. This information was analyzed, prioritized, and refined. DOE Orders were also reviewed to ensure that these requirements would be properly reflected in the data collection process.

The R&D management process was examined to evaluate the types of data that would be required to support R&D management from the perspectives of program offices, field/operations offices, and R&D facilities. Based on this evaluation, the CME SIM Project Team developed a list of desirable characteristics for future improved processes. Best practices across the Federal government for managing R&D projects were also researched to ensure current quality standards were considered.

As a result of these efforts, the CME SIM Project Team was able to define how the DOE R&D management process should operate in the future, particularly with respect to providing all stakeholders with reliable, timely, and consistent information. The CME SIM Project Team shared the following vision of the future state of the CME:

· Defines a data model that enables the integration of key R&D management information across the Department, generated as a result of the management functions within the programs

· Enables the consistent linking of critical data elements for project and program management

· Enables electronic proposal/plan submission from the R&D facilities to the Department

· Enables efficient transfer of financial instructions and plans to the R&D facilities from the Department.

3.2  Needs Assessment Findings

It is important to note that in creating the vision of the future state, the CME SIM Project Team concluded that a single integrated system encompassing all of the desired functionality was neither practical nor desirable. The rationale for that conclusion was based on the following findings:

· Different programs and offices within DOE have significantly different mission requirements for R&D and have developed specialized systems and procedures to integrate R&D into their businesses.

· R&D facilities are operated by contractors that need the operational and management flexibility to be appropriately integrated with their parent institutions.

· Some of the data will inherently be a part of Business Management Information System-Financial Management (BMIS-FM).

· The success rate is low for software integration projects on the scale that would be required.

· Such a system could impair the ability of DOE to benefit from commercial investments in related technologies.

3.2.1  Comply with Applicable Laws and DOE Orders

The recommended alternative must comply with applicable Federal laws and DOE Orders. The existing R&D management systems and processes in place at DOE are in conformance with the relevant Federal laws and DOE Orders listed below:

· Office of Management and Budget Circular A-11

· Department of Energy Order 130.1 Budget Formulation

· Department of Energy Order 412.1 Work Authorization System

· Department of Energy Chief Financial Officer’s Unified Field Budget Call UNICALL

· Department of Energy Order 135.1 Budget Execution – Funds Distribution and Control

· Department of Energy Manual 135.1-1 Budget Execution Manual

· Department of Energy Order 241.1 Scientific and Technical Information Management

· Department of Energy Order 413.2 Laboratory Directed Research & Development

· Department of Energy Order 534.1 Accounting

· Department of Energy Order 420.1 Life Cycle Asset Management

· Department of Energy Order 481.1 Work for Others.

However, if left unchanged, the systems and process will not be in compliance with the following Federal laws that mandate Federal agencies improve their ability to link results to funding and to move to electronic data and proposal submission as rapidly as possible:

· Federal Financial Assistance Management Improvement Act of 1999 (P.L.106-107)

· Government Paperwork Elimination Act of 1998 (P.L.105-277)

· Government Performance and Results Act of 1993 (P.L 103-62).

The Federal Financial Assistance Management Improvement Act requires that “…each Federal agency streamlines and simplifies the application, administrative, and reporting procedures for Federal financial assistance program… and allow applicants to electronically apply for and report on the use of, funds from the Federal financial assistance program…by FY 2003.”  The Government Paperwork Elimination Act requires that “…agencies must generally provide for the optional use and acceptance of electronic documents and signatures, and electronic record keeping where practicable, by October 2003.”  The Government Performance and Results Act of 1993 requires that the results of projects be linked to funds. At the corporate level, the current disparate, paper-based systems DOE uses cannot comply with the requirements of these laws.

3.2.2  Integrate R&D Project Information

Currently, the information about a given DOE R&D project may exist in a variety of different paper documents and electronic formats at the home institution of the researcher, in publications worldwide, and in DOE financial systems. In order to answer questions about the results of government-funded research, it is critical to integrate information from all of these sources.

One of the strongest conclusions derived from the needs assessment was the necessity for a unique Project Identification Number (PIN). Used throughout the DOE complex, the PIN would be assigned to a research project at the time a proposal is first received at DOE, and it would stay with the project until its closure. The PIN would be referenced in every document or piece of information about the project, from renewal proposals, funding actions, progress reports, and even, in principle, publications and notices of inventions and patents. All of the data about the project, including proposals, funding instructions, accomplishments, and milestones, would be captured electronically when created, constitute a single electronic record, and be readily available in an integrated digital environment.

In addition to being able to analyze all of the data about a single project, effective R&D management requires the ability to query, analyze, and summarize groups of related projects. This capability permits effective research portfolio analysis and enables efficient quick, accurate, and comprehensive responses to ad hoc queries from the White House, Congress, and other stakeholders. The required query and reporting tools must be capable of viewing laboratory and university projects together.

3.2.3  Streamline R&D Management Process Activities

In the analysis of the base case, especially the process inefficiencies described, a number of requirements for process streamlining were identified. In many cases, the same information was developed or reconstructed several times, because the correct information is not forwarded to the next stage in the process, or because different parts of the information were forwarded to different people.

The most efficient way to handle project information is to enter it once and automatically distribute it to users when requested. This minimizes data entry errors and unnecessary duplication of effort. If DOE could do this with its R&D project data, it could tightly couple programmatic guidance to the Work Authorization System and the Funds Distribution System. Such an electronic coupling would have the potential to dramatically decrease the amount of extra work and reconciliation in the current process flow and reduce the time required to complete them. Further streamlining could be achieved through the use of electronic signatures and electronic status notification.

3.2.4  Standardize Data Definitions

Even though the different offices and programs in DOE have significantly different processes for integrating R&D into their business lines, some standardization at the level of core data element definitions would be extremely valuable. Common definitions of the data elements in proposals/plans, work authorization documents, guidance letters, progress reports, etc. would improve the ability of program managers across DOE to view the Department’s R&D portfolio. It would also significantly reduce the administrative burden on the research performers, while improving the quality of the data. This standardization at the data element level would also make  possible the flexible query and reporting tools required for DOE to communicate effectively with Congress and other external stakeholders.

3.2.5  Minimize R&D Project Data Requests

DOE requests project data on an annual basis through the Chief Financial Officer’s (CFO) annual Unified Field Budget Call or UNICALL. It is expensive for the R&D facilities to prepare the data in response to this request, and the submission is rarely used by DOE program office managers to make funding decisions. However, this same data is frequently requested at later times, in different formats, to make those funding decisions.

R&D projects should be based on proposals that are requested when required to make funding decisions. In the case of R&D projects, the option of a major proposal every 3 years and a continuation proposal in the intervening years should be instituted. In addition, the UNICALL should request the minimum information needed for budget formulation, eliminate the requirement for proposal-type information, and change the title of the document requested from “proposal” to “Budget Request Implementation Document.”

3.2.6  Appropriate Implementation Strategy

The implementation strategy for any improvements/enhancements to the current environment should include security and authentication to ensure appropriate controls on access to data, as well as modular implementation with standard interfaces to enable efficient interactions with program office systems, BMIS-FM, and appropriate non-DOE systems.
3.3  Best Practice Findings

The CME SIM Project Team conducted a review of R&D management systems in widespread use that could be adapted for use by DOE or offer important lessons for DOE in designing its own system. The assessment of these systems is summarized in Figure 3-1. The systems were evaluated as they existed in March 2000. Many systems have planned improvements that could change this evaluation. The full report on best practices research performed by the CME SIM Project Team is found in Appendix D. 
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Figure 3-1

Best Practices Summary

Table 3-1 provides definitions that apply to the best practices summary chart above.

Element
Definition

Multiple Electronic Proposal Formats
The system supports more than one proposal format, such as national laboratory proposals, university-style proposals, grants, etc.

Electronic Signature/ Authorization
The system allows for electronic authorization, approval, or signature of proposals, work scope, funds, and/or deliverables.

E-mail Notification
The system supports electronic notification that a document is ready for review and/or approval.

Peer Review 
The system supports an electronic peer review process of proposals.

Project Execution
The system is capable of converting a proposal into a scope of work (work authorization).

Technical Reporting (Input)
The system allows for reporting by the researcher/research organization of technical information, reports, presentations, etc.

Deliverable Tracking
The system tracks deliverables, and in some cases reports on deliverable status.

Reporting (Output)
The system can be queried for technical, project, budget, etc. reports.

Datastore Support
The system allows for input from various data sources and databases and provides a central “datastore” or access point to other systems.

Budget Creation
The system assists in budget formulation.

Electronic Data Interchange
The system allows for transfer of information to other systems or databases.

Web-Enabled Interface
The system provides a web-based graphical user interface.

Table 3-1

Best Practices Definitions
There are two comprehensive science management systems already in use at major Federal agencies: the National Science Foundation (NSF) FastLane and the National Institutes of Health (NIH) Commons. The systems at these agencies will, when completed, cover every aspect of science project management.

FastLane offers electronic submission of applications, electronic review, and electronic execution and reporting/tracking. It is an excellent prototype for the DOE to study. While NIH Commons does not currently allow electronic submission, it will eventually do so. The NIH Commons has special relevance for DOE, because NIH has a similar annual budget and is comparable to DOE in its organizational complexity, multiplicity of funding mechanisms, and management of both intramural and extramural research projects.

The NSF and NIH systems offer many features that DOE would want to incorporate into its system. Like these systems, any DOE system would need common data dictionaries and other features that allow institutions to develop a minimum of internal systems for interacting with the Federal government. In addition, many of the research institutions funded by DOE, including the national laboratories, are already interacting with the NSF and NIH systems. A DOE system that is compatible with those systems would be a substantial benefit. 
Interagency Edison, is a system for reporting to the Federal government inventions developed with funding from Federal agencies. The system is overseen by the Interagency Electronic Grants Committee (IAEGC), which coordinates Federal multi-agency efforts on systems development and serves as a clearinghouse for the exchange of information among the Federal agencies and research institutions. Interagency Edison permits contractors to submit confidential reports on inventions. Critical milestones are automatically tracked and contractors informed of additional reporting obligations pursuant to invention-related patent filings and utilization information. As of June 2000, contractors funded by 12 Federal agencies were able to use Interagency Edison to comply with invention reporting requirements.

There are also several initiatives within DOE that can be designated as “best practices,” including the CME Pilot project, the Industry Interactive Procurement System (IIPS), and the Information Management for the Office of Science (IMSC) system. These initiatives are being implemented in stages and will become a part of the new environment. They incorporate the best thinking about the state-of-the-art in electronic technologies for R&D management within DOE.

The IIPS covers procurement activities outside the science management arena but nevertheless offers an excellent example of how management of funding by DOE can be greatly improved in efficiency, timeliness of actions, and complete accessibility of information. The success of this system offers encouragement that R&D management by DOE can also be improved. The IMSC covers many R&D management process activities. It is intended to mesh with systems in other elements of DOE as they are implemented. The IIPS and IMSC are examples of major systems being implemented within DOE that must be linked with the overall electronic environment for R&D management. 

3.4  Summary

DOE clearly needs to develop an R&D management system that will enable compliance with all applicable laws and DOE Orders. DOE also requires a system that can integrate disparate sources of R&D project information, perhaps through the use of a PIN for each project. The CME SIM Project Team has identified several opportunities to streamline existing processes and make DOE R&D management more efficient. Implementing an advanced R&D management system that takes advantage of these opportunities and employs state-of-the-art technologies found in the systems used by other Federal agencies would dramatically improve the efficiency of DOE’s administration of R&D projects.

� This is applicable to university research grants, Small Business Innovative Research (SBIR), and Small Business Technology Transfer (STTR) projects.
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