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APPENDIX B

DATA COLLECTION METHODOLOGY AND RESULTS
B.1  Methodology

The process flow diagram and the process descriptions developed by the CME SIM Project Team and described in Section 2 of this business case provide the beginning-to-end list of the activities involved in Department of Energy (DOE) research and development (R&D) management. Gathering and documenting the data necessary to evaluate and possibly improve these activities required the use of both interview and survey instruments. Accomplishing the evaluation within DOE was a daunting task due to the size of the R&D budget and the myriad of offices through which it is administered. 

Successful data collection required that the Team: 1) define and determine the scope of the project; 2) establish the criteria for inclusion; 3) expand the team to include managers capable of gathering data from all significant organizations and levels of activity dealing with R&D; 4) identify iterative data gathering processes; and 5) develop questionnaires. To accomplish this within the time available, a two-phased approach was adopted. The first round of surveys was designed to gather data about the specific organizational processes and inefficiencies within the current environment. The second survey built on the experience of the first and asked the organizations to provide cost data, both direct and indirect, about the processes. This methodology allowed the process to be validated and improved. 

B.2  Organizations Within the Scope of the Analysis

The overall target was to survey sites that individually have at least 3 percent and together comprise more than 90 percent of the DOE R&D budget, which is approximately $7 billion annually. In addition, operations and field offices responsible for those facilities, and the DOE program offices that fund the facilities were targeted. These percentages were obtained from the Department’s current R&D Tracking System. Results of the surveys were then extrapolated to represent all organizations involved in DOE R&D. 

Organizations listed below were considered within the scope of the analysis. Those with asterisks (*) were the organizations interviewed or surveyed as part of the data collection effort.

Multiprogram R&D Facilities

Argonne National Laboratory (ANL)*

Brookhaven National Laboratory (BNL)*

Idaho National Engineering and Environmental Laboratory (INEEL)*

Lawrence Berkeley National Laboratory (LBNL)*

Lawrence Livermore National Laboratory (LLNL)*

Los Alamos National Laboratory (LANL)*

Oak Ridge National Laboratory (ORNL)*

Pacific Northwest National Laboratory (PNNL)*

Sandia National Laboratories (SNL)*

Single Purpose R&D Facilities

Ames Laboratory (AMES)

Fermi National Accelerator Laboratory (FNAL)

National Renewable Energy Laboratory (NREL)*

Oak Ridge Institute for Science and Education (ORISE)

Princeton Plasma Physics Laboratory (PPPL)

Stanford Linear Accelerator Center (SLAC)*

Thomas Jefferson National Accelerator Facility (TJNAF)

Kansas City Plant  (KCP)

Nevada Test Site (NTS)

Pantex Plant (PX)

Remote Sensing Laboratory (RSL)

Rocky Flats Environmental Technology Site (RFETS)

Savannah River Site (SRTC)*

Operations and Field Offices

Albuquerque Operations Office (AL)*

Chicago Operations Office (CH)*

Golden Field Office (GO)*

Grand Junction Project Office (GJPO)

Idaho Operations Office (ID)*

Nevada Operations Office (NV)

Oak Ridge Operations Office (OR)*

Oakland Operations Office (OAK)*

Richland Operations Office (RL)*

Rocky Flats Field Office (RF)

Savannah River Operations Office (SR)*

Federal Energy Technology Center (FETC) now NETL*

Program Offices

Civilian Radioactive Waste Management (RW)

Defense Programs (DP)*

Energy Efficiency and Renewable Energy (EE)*

Environmental Management (EM)*

Fossil Energy (FE)*

Fissile Materials Disposition (MD)

Nonproliferation & National Security (NN)*

Nuclear Energy (NE)*

Science (SC)*

Other Headquarters Offices

Chief Financial Officer (CR)*

Chief Information Officer (SO)

Office of Scientific and Technical Information (OSTI)*

Policy and International Affairs (PO)

B.3  Project Types Within the Scope of the Analysis

Within the R&D funding context, the scope included several project types. Projects that were classified, sensitive, or not funded by DOE were excluded from the survey. Each type of project was surveyed for all four process phases unless otherwise noted or excluded below:

· Programmatic R&D projects (usually a result of proposals/plans submitted in response to program announcements, budget calls, requests for proposals, or the Unified Field Budget Call (UNICALL), or a result of winning an award for an unsolicited proposal)

· Grants, cooperative and interagency agreements, contracts, subcontracts, and other funding mechanisms (usually a result of proposals/plans submitted in response to solicitations inviting grants, requests for proposals, or the UNICALL, or a result of winning an award for an unsolicited proposal)

· Inter-laboratory R&D projects funded by DOE

· Cooperative Research and Development Agreements (CRADA) – only tracking/reporting and program management-phase processes are evaluated

· Work for Others (WFO) – only tracking/reporting and program management-phase processes are evaluated.

B.4  Phase One Data Collection: Process Interviews

The purpose of the first phase of data collection interviews was to gain a detailed understanding of the current R&D management processes. Interview instruments included various types of questions designed to obtain specific information about the major business processes diagramed in Figure 2-1 in Section 2. In addition, interviewers obtained diagrams of site process flows, process descriptions, and information on current process inefficiencies. 

Instructions and interview instruments were tailored to each organizational perspective, including R&D facilities, operations and field offices, and program offices. Results were compiled and used during the SIM project to educate SIM participants on the current environment, identify improvement opportunities, and develop questionnaires for gathering the costs associated with the base case. Key findings are presented in Section B6 of this appendix. A copy of the instructions and survey instruments can be obtained from Office of  Science (OSC) Mathematics, Information, and Computational Sciences (MICS) by calling 301-903-5800. 

B.5  Phase Two Data Collection: Cost and System Surveys

The purpose of the second phase was to gain a detailed understanding of the systems and process costs associated with the current R&D management environment. In addition, information needed to support other CME SIM Project activities was included with the cost surveys. Cost survey instruments were designed to obtain information necessary to estimate the current costs to perform processes and maintain systems. Cost information was requested from a “bottom up” perspective as an aggregate of estimates provided by all individuals at a site who perform the activities, and also from the “top down” using budgeting and finance office data.

The intent of the survey was to attain an overall estimate of the process costs for the DOE complex. Instructions and survey instruments were tailored to each organizational perspective, including R&D facilities, operations and field offices, and program offices. A copy of the instructions and survey instruments can be obtained from the OSC MICS by calling 301-903-5800. 

The data was needed to establish a baseline for the costs of current business procedures, with the goal of comparing the current environment with alternative solutions and, hopefully, identifying potential cost savings through automation and process improvements. The results were compiled and are presented in Section B7 of this appendix. To properly capture a total cost picture, costs were extrapolated and the extrapolated data was included in the results.

B.6  Results From Phase One: Process Interviews

Tables B-1 to B-4 present some of the key process questions for each organizational perspective and the results regarding proposal/plan submission.

Which proposals/plans do you receive from R&D Facilities?
Program Offices


DP
EE
EM
FE
NE
NN
SC

a) Proposals in response to the UNICALL

x
x
x
x

x

b) Out-of-cycle proposals in format of UNICALL

x
x

x

x

c) Plans in response to the UNICALL

x
x
x




d) Out-of-cycle plans in format of UNICALL

x
x





e) Solicited University-style proposals 
x
x
x
x
x
x
x

f) Unsolicited University-style proposals

x
x

x
x
x

g) White Papers

x



x
x

h) Implementation Plans
x
x

x
x



i) Other




x
x
x

Table B-1

Proposal/Plan Types Received by Program Office

Which proposals/plans satisfy the data needs of your office?
Program Offices


DP
EE
EM
FE
NE
NN
SC

a) Proposals in response to the UNICALL


x
x
x

x

b) Out-of-cycle proposals in format of 

      UNICALL

x
x

x

x

c) Plans in response to the UNICALL


x
x




d) Out-of-cycle plans in format of 

      UNICALL

x
x





e) Solicited University-style proposals 
x
x
x

x
x
x

f) Unsolicited University-style proposals


x


x
x

g) White Papers






x

h) Implementation Plans
x
x

x
x



i) Other




x
x
x

Table B-2

Proposal/Plan Types that Satisfy the Needs of the Program Office

What types of proposal/plans does your organization process?
Operations and Field Offices


AL
CH
ID
OAK
OR
RL
SR

a) Proposals in response to the 

UNICALL
x
x
x
x

x


b) Out-of-cycle proposals in format 

      of UNICALL
x
x
x


x


c) Plans in response to the 

      UNICALL
x
x



x
x

d) Out-of-cycle plans in format of 

      UNICALL

x



x
x

e) Solicited University-style

       proposals 
x
x
x


x
x

f) Unsolicited University-style 

       proposals
x
x
x


x
x

g) White Papers


x

x



x

h) Implementation Plans


x
x
x





i) Other


x

x

x

x

Table B-3

Proposal/Plan Types Processed by Operations and Field Offices

Which types of proposals/plans do you send to Headquarters?
R&D Facilities


ANL
BNL
INEEL
LBNL
LLNL
LANL
ORNL
PNNL
SNL
SRTC
SLAC

a) Proposals in response to the UNICALL
x
x
x
x
x
x
x
x
x

x

b) Out-of-cycle proposals in format of the    UNICALL
x
x
x
x
x
x
x
x
x

x

c) Plans in response to the UNICALL

x
x
x

x

x
x
x


d) Out-of-cycle plans in format of UNICALL
x
x
x
x

x

 
x
x


e) Solicited University-style proposals 
x
x
 
x

x

x

x
x

f) Unsolicited University-style proposals

x
 
x



x

x


g) White Papers
x
x
x
x

x
x
x
x
x


h) Implementation Plans
x
x
 
x

x

 
x



i) Other
x

x
x

x
x
x

x
x

Table B-4

Proposal/Plan Types Sent to Headquarters by R&D Facility

B.7  Results From Phase Two: Cost And Systems Surveys

B.7.1  Response Rates for Surveys

Table B-5 illustrates the number of sites surveyed and the number of sites responding to the process cost survey. An overall response rate of 86% was achieved for the cost surveys with slightly varying response rates among the different types of organizations surveyed.

Perspective
Total Sites Surveyed
Total Sites Responding
Response Rate

R&D Facilities
12
10
83%

Operations Offices*
9
7
78%

Program Offices*
8
8
100%

Total
29
25
86%

*NETL is included as both an operations office as well as a program office due to the fact that activities performed by NETL in support of Fossil Energy were most like those described in the operations office and program office cost surveys.

Table B-5

Responses to Process Cost Surveys

B.7.2  Process and Systems Cost Details

In addition to the process cost surveys, 25 completed system assessments were submitted identifying the costs associated with the current systems used in support of R&D management. 

As discussed in Section 2, the estimated annual process cost and system cost for the base case is $201.22 million and $12.37 million, respectively, for a total annual cost of $213.59 million. Table B-6 provides additional detail on the system cost estimates. 

Major Process Supported
Annual Labor Cost
Annual Non-Labor Cost
Annual O&M Cost
Total Cost

Proposal/Plan Submission
          1.02 
          0.99 
          1.31 
          3.32 

Project Execution
          1.98 
          1.37 
          0.95 
          4.30 

Project Tracking and Reporting
          1.83 
          1.40 
          1.25 
          4.48 

Program Management
             -   
             -   
          0.27 
          0.27 

Total Systems Costs
$4.83
$3.76
$3.78
$12.37

Table B-6

Estimated System Costs by Major Process Phase ($ millions)

Table B-7 shows a summary of costs by activity within each of the tasks being evaluated. Cost estimates include extrapolations for organizations not returning surveys, as well as the smaller organizations not surveyed. Extrapolations were based on comparisons to the organizations that returned surveys and the project information contained in the R&D Tracking System.

Process Activities Performed
Annual Hours
Annual Labor Cost
Annual 

Non-Labor Cost
Total Annual Cost
Percent of Total

Proposal/Plan Submission Activities 






Proposal/Plan Solicitation 
77,438
       5.62 
       0.24 
       5.86 
3%

Proposal/Plan Creation 
306,001
      31.49 
       3.66 
      35.15 
17%

Proposal/Plan Submission 
105,367
       8.15 
       1.26 
       9.41 
5%

Review and Approval of Proposals/Plans 
73,769
       3.83 
       0.17 
       4.00 
2%

Acceptance and Review of Proposals/Plans 
218,156
      15.38 
       2.06 
      17.44 
9%

Subtotal
780,731
$64.47 
$7.39 
$71.86 
36%

Project Execution Activities






Generate Funding Instructions and Guidance 
145,123
      10.25 
       0.29 
      10.54 
5%

Distribution of Funding Instructions and Guidance 
120,429
       8.42 
       0.14 
       8.56 
4%

Reviewing and Processing of Funding Instructions 
54,659
       2.76 
       0.08 
       2.84 
1%

Processing Approved Financial Plans (AFP) and Contract Modifications
47,424
       2.39 
       0.08 
       2.47 
1%

Interpreting Guidance and Funding Instructions 
79,219
       7.40 
       0.47 
       7.87 
4%

Summarization of Guidance and Funding Instructions 
27,567
       2.27 
       0.22 
       2.49 
1%

Subtotal
474,421
$33.49 
$1.28 
$34.77 
17%

Project Tracking and Reporting Activities






Request for Information 
66,892
       4.75 
       2.61 
       7.36 
4%

Creation of Reporting and Tracking Information 
403,422
      40.40 
       2.50 
      42.90 
21%

Submission of Reporting and Tracking Information  
89,380
       6.01 
       0.83 
       6.84 
3%

Other Activities for Project Tracking and Reporting
98,822
      10.23 
       0.60 
      10.83 
5%

Project Cost Tracking and Program Evaluation 
64,656
       3.39 
       0.02 
       3.41 
2%

Acceptance, Review and Analysis
65,039
       4.50 
       0.21 
       4.71 
2%

Other Activities for Project Tracking and Reporting
39,460
       2.94 
       0.09 
       3.03 
2%

Subtotal
827,670
$72.22 
$6.86 
$79.08 
39%

Program Management Activities






Analyzing and Managing Projects
198,580
      15.51 
          -   
      15.51 
8%

Subtotal
198,580
$15.51 
$0.00 
$15.51 
8%

Total Process Activities
2,281,402
$185.69 
$15.53 
$201.22 
100%

Table B-7

Estimated Process Costs by Activity ($ millions)

Figure B-1 shows the percentage allocation of the $71.86 million annual proposal/plan submission process costs by the different types of proposals submitted. The proposals submitted in the UNICALL process comprise the majority of the proposals.


Figure B-1

Proposal/Plan Submission Phase Costs Across Major Proposal Types

Figure B-2 shows the $34.77 million estimated total process cost for project execution allocated among the various funding documents. Execution documents are fairly evenly split between the financial plans, work authorizations, and the guidance letters for program offices, operations offices, and R&D facilities. 
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Figure B-2

Project Execution Phase Costs Across Funding Documents 

Figure B-3 shows the estimated annual process cost of $79.08 million for project tracking and reporting phase by the different reporting categories. Clearly, progress reporting, review/status reporting and financial status capture the majority of the time. 
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Figure B-3

Project Tracking and Reporting Phase Costs across Major Reporting Categories
B.7.3  Summary of the Metrics

In addition to cost information, key metric information was requested from each of the sites surveyed. Shown in Table B-8 is the number of proposals submitted by R&D facility for those sites that responded to the surveys. The figures show that some R&D facilities submit more proposals than ultimately result in actual projects. This practice is common among the laboratories to provide the Department with information on potential new projects. Alternately, it is also shown that the number of proposals can be fewer than the number of projects, in this case, it is also common to have a number of projects funded from a single, encapsulating proposal.

R&D Facility
ANL
BNL
INEEL
LBNL
LLNL
ORNL
PNNL
SLAC
SNL
Total

Survey Proposals


475
540
420
315
170
890
310
23
303
3,446

Management & 

Operations (M&O) Projects
307
113
254
392
151
448
660
16
514
2,855

Average Number of Survey Proposals per M&O Project 


1.2

Table B-8

Proposals Metrics by R&D Facility

Using the information obtained through the surveys and data in the R&D Tracking System, it was determined that, on average, 1.2 proposals per M&O project are submitted to DOE. Applying this ratio to the total number of projects, the total number of proposals received annually by the Department for M&O projects is estimated at 3,922 and is presented below in Table B-9.

Avg. Number of Proposals per Project
1.2

Total M&O Projects
3,249

Estimated Annual Proposals Submitted
3,922

Table B-9

Proposals Received Annually

In addition to proposal metrics, the total number of reports generated for R&D projects were documented in response to the survey. The results were extrapolated by using the project total from the R&D Tracking Database to arrive at the total count of 18,053 reports annually as shown in Table B-10.

Number of Reports as reported in the Survey Responses
15,684

Average Number of Reports per Project
5.6

Estimated Annual Reports Produced
18,053

Table B-10

Annual Reports Produced










CME APPENDIX B
B - 11
8/15/00


