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DEFINITIONS 
IDA publishes the following documents to report the results ot Its work. 

Reports 

Reports are the most authoritative and most carefully considered products IDA publishes. 
They normally embody results of major projects which (a) have a direct bearing on 
decisions affecting major programs, (b) address issues ol significant concern to the 
Executive Branch, the Congress and/or the public, or (c) address issues that have 
significant economic implications. IDA Reports are reviewed by outside panels of experts 
to ensure their high quality and relevance to the problems studied, and they are released 
by the President of IDA. 

Group Reports 
Group Reports record the findings and results of IDA established working groups and 
panels composed of senior individuals addressing major Issues which otherwise would be 
the subject of an IDA Report. IDA Group Reports are reviewed by the senior Individuals 
responsible for the project and others as selected by IDA to ensure their high quality and 
relevance to the problems studied, and are released by the President of IDA. 

Papers 
Papers, also authoritative and carefully considered products of IDA, address studies that 
are narrower in scope than those covered in Reports. IDA Papers are reviewed to ensure 
that they meet the high standards expected of refereed papers in professional journals or 
formal Agency reports. 

Documents 
IDA Documents are used for the convenience of the sponsors or the analysts (a) to record 
substantive work done in quick reaction studies, (b) to record the proceedings of 
conferences and meetings, (c) to make available preliminary and tentative results of 
analyses, (d) to record data developed in the course of an investigation, or (e) to forward 
information that is essentially unanalyzed and unevaluated. The review of IDA Documents 
is suited to their content and intended use. 

The work reported in this document was conducted under contract DASW01 94 C 0054 for 
the Department of Defense. The publication of this IDA document does not Indicate 
endorsement by the Department of Defense, nor should the contents be construed as 
reflecting the official position of that Agency. 
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PREFACE 

This paper was prepared for the Director of Laboratory Management in the Office of 

the Director for Defense Research and Engineering, as part of the "Laboratory 

Infrastructure Capabilities Study." This paper is submitted in partial fulfillment of the task 

order. This paper was reviewed by Michael Donley and Christopher Jehn. 

The authors wish to thank Teresa Dillard, Eileen Doherty, and Jim Churchill for 

their contributions to this task. 
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EXECUTIVE SUMMARY 

The Laboratory Infrastructure Capabilities Study brought together parallel panels of 
experts from inside and outside the government to provide perspectives on the nation's 
capabilities to perform DoD's science, technology, and engineering functions. From May 
to July, 1994, these panels met to address questions about the roles of DoD's laboratories, 
the extent to which DoD relies upon industry and academia in collaboration with the 

laboratories, and the potential for shifting more work from the laboratories to these 
"outsource" performers. On July 19, 1994, the panels briefed Dr. Anita Jones, the 
Director of Defense Research and Engineering, on their findings, and provided written 

reports, which form the body of this report. 

Their reports show that most of the funding for DoD's science, technology, and 
engineering functions is already outsourced: The labs receive about 25 percent of DoD's 
RDT&E funding ($9 billion in FY 1992), and outsource about one-half of this to 
universities and contractors. There are, however, significant differences across the twelve 
product and technology areas examined, both in how the laboratories are structured and the 
extent of outsourcing. Some of the 81 DoD laboratories examined perform mainly science 
and technology functions (funding categories 6.1 to 6.3), some focus on development and 
in-service engineering (6.4 to 6.7), and others perform the full range of functions. The 

laboratories' use of outsourcing ranges greatly across areas, from under 50 percent to 

nearly 90 percent. 

The government panels defined nearly two-dozen functions they believe should be 
performed within the laboratories. These fall into four areas: providing corporate memory 
and serving as a trusted in-house advisor (i.e. a "smart buyer"); maintaining capabilities 
that are uniquely needed by DoD; serving as a legal representative in the weapon acquisition 
process and in meeting other government responsibilities; and providing a stable nexus for 

the modernization ideas coming from military users, the intelligence community, industry, 

and academia. Although the government and non-government panels agree that the 

laboratories perform essential functions, there is substantially less agreement as to whether 
the laboratories must perform all these functions. Many panels believe this is not an all-or- 

nothing choice. The real question is: What is the "critical mass" of in-house capability 
needed to execute these functions for DoD? 

ES-1 



The panels propose that DoD consider structural changes in nine of the twelve 

product and technology areas. Five panels propose increases in outsourcing. Eight 

suggest structural changes internal to the DoD laboratory system, sometimes combined 

with increases in outsourcing. Table ES-1 summarizes the recommendations. The entries 

reflect ideas offered by either the government or non-government panel. 

Table ES-1.    Potential Structural Changes 

Consolidate or 
Make Other 

Internal Structural 
Changes 

Increase  Outsourcing 

No Yes 

No 

- Ground Vehicles* 

- Materials* 

- Computers, Software, 
Modeling & Simulation* 

-    NBC Counterproliferation 

Yes 

- Electronics & Sensors 

- C3I & Electronic Warfare 

- Weapons 

- Space 

- Human Systems* 

- Environment & Civil 
Engineering* 

- Air Vehicles* 

- Ships and Watercraft* 

Government and non-government panels agreed on the qualitative outsourcing recommendation 
in this product and technology area. 

The panels also articulated a number of long-standing laboratory management 
issues, and raised some issues created by the changing security and budget environments. 
Some of the common themes included: the need to take a more fundamental look at the 
roles and missions of the laboratories than could be done in Phase I, perhaps through an 
extension of the Reliance process; the need to improve the collaboration of the laboratories 

with industry, academia, and other government agencies; and the need to reform laboratory 

procurement and personnel management regulations. 

Substantial further efforts will be needed to flesh out and implement the extensive 
agenda defined by the panels. Their proposed structural changes should be examined by 

the Service action teams preparing DoD's submission to the Base Closure and Realignment 
Commission. The remaining agenda items will require sustained OSD leadership. 

ES-2 



PART I:   INTRODUCTION AND SUMMARY 

The Laboratory Infrastructure Capabilities Study examined the nation's capabilities 

to perform the Defense Department's science, technology, and engineering functions. DoD 

initiated this study to help ensure its continued ability to draw upon the best mix of 
available talent and facilities as missions and national priorities continue to evolve. The 
Defense Department also is seeking to improve working relationships among its 
laboratories, private industry, academic institutions, and other government performers of 
these functions. Sound collaborative relationships will allow the DoD laboratories to 
contribute effectively to national economic security and continue to take full advantage of 

the rapid technological progress in the commercial world. 

This introduction and summary describes the approach taken along with the study's 

main findings and recommendations. Phase I focused on three issues: (i) defining the 

roles and missions of the DoD laboratories and describing how the Defense Department is 
organized to perform its science, technology, and engineering functions; (ii) understanding 
the extent to which DoD "outsources" these functions, that is, funds the work within 
industry and academia, and exploring the possibility of outsourcing more work to industry 
and academia in the future; and, (iii) creating an agenda of the structural, management and 
policy issues that the science, technology, and engineering communities believe should be 

addressed by the Director of Defense Research and Engineering. 

In addition to laying the groundwork for long-term management of the laboratory 

system, this study also serves three specific, near-term purposes: First, it will help DoD 
respond to the National Science and Technology Council's government-wide review of 
laboratories. Second, it suggests a process for systematically reviewing the Department's 
laboratories and outsource providers, consistent with the recommendation of the Defense 

Science Board Task Force on Laboratory Management. Third, it contributes to DoD's 
ability to respond to the Congressional reporting requirements for a Defense Technology 

Base Assessment under Chapter 148 of Title 10 U.S.C. 



A.   STUDY OVERVIEW 

The Phase I review convened panels of knowledgeable individuals with ready 

access to information, and with informed views based on their experience within the 

laboratory system or in similar activities in the private sector. Parallel government and non- 
government study panels were formed in order to obtain the views both of those within the 

government and those from outside the government. 

1.   The Product and Technology Areas 

The panels examined twelve product and technology areas, which define a 
comprehensive set of the science, technology, and engineering disciplines supported by the 
DoD laboratories. Table 1 lists the twelve areas; they are a combination of the 20 
technology areas that form the taxonomy for DoD's Science and Technology planning 

process.1 (Appendix A provides the terms of reference for the study, which includes the 

formal definitions of these technology areas.) 

Table 1.    Product and Technology Areas* 

Human Systems C3I & Electronic Warfare 

Environment & Civil Engineering Weapons 

NBC Counterproliferation Space 

Materials & Processes, Structures, 
and Manufacturing 

Air Vehicles 

Electronics & Sensors Ground Vehicles 

Computers, Software, Modeling 
and Simulation 

Ships & Watercraft 

* These panel areas use the taxonomy of DoD's Science and Technology Plan. S&T categories 
are combined to yield twelve panel areas.   See footnote 1. 

The science, technology, and engineering functions within these areas are 

performed within 81 DoD activities that are defined as "laboratories." (Appendix A 

provides a list of those activities.) In total, these laboratories receive about $17 billion in 
total funding (FY 1992 data), of which about $9 billion is from the RDT&E budget 

account, and the remainder is from procurement or operations and maintenance accounts.2 

The labs receive about one-quarter of all DoD's RDT&E funding; the remainder is spent 
within headquarters activities or outsourced directly to industry or universities. 

1     The one exception is the Nuclear, Biological, and Chemical Nonproliferation area. It is not an S&T 
planning area, but was added because of its growing importance for national security. 



These laboratories are diverse in terms of their size, the range of science, 

technology, and engineering functions they perform, as well as in their organizational 

structures and accounting methods. Some labs focus on a single technology area, as for 
example some medical labs; others are multidisciplinary, dealing with a wide range of 
technologies. For example, the Naval Air Warfare Center, Weapons Division, China Lake 
deals with a broad range of technologies that support the development of weapons. As 
discussed in this report, this creates uncertainty in describing which organizations are 
performing work in each technology, how much total work is being done in the area, and 
estimating the share of the work that is being done in-house and the share being 

outsourced. 

2.   The Panels 

Each government panel included DoD representatives, as well as representatives 

from other government agencies, where appropriate. The military departments, defense 
agencies, and civilian agencies selected members and chairs. Approximately 200 
government officials participated in the panels, supported by many more people in their 
home organizations. The government panels provided the depth of familiarity with 
missions, organizations, and programs needed to describe DoD's current organization and 
management approach; they provided extensive information on the Department's current 

practices and the roles and missions of the DoD laboratories. 

In parallel with the government panels, IDA established non-government panels to 

obtain a perspective on national science, technology, and engineering capabilities from 
outside the government community. To identify participants, IDA wrote leading 
professional and trade associations to solicit nominations. More than 50 organizations 
responded, offering nearly 500 nominees. The IDA Executive Secretary for each panel 
area reviewed these nominees, contacted prospective panel chairs and participants, and 
recruited participants. In all, more than 120 non-government panelists represented the 
perspectives of industry, academia, and not-for-profit defense contractors. The IDA 

Executive Secretaries participated in the panels' deliberations, served as a liaison with the 

government panels, and assisted in preparing the panels' briefings and reports. 

A steering committee chaired by the Deputy Director of Defense Research and 

Engineering for Laboratory Management, Dr. Craig Dorman, maintained cognizance over 

2     These data are based on the "DoD In-House RDT&E Activities Report, FY 1992." 



Phase I. Steering committee members included SES-level representatives from each of the 

Services, NASA, and the Department of Energy. 

3.   The Questions Addressed 

The government panels first met in an organizational meeting chaired by Dr. 
Dorman on May 25th and 26th, 1994. To focus the panels' activities, they were asked the 

six questions summarized in Table 2.3 They conducted the initial phase of their work in 

individual working sessions over the next four weeks, and then briefed Dr. Dorman on 

their interim findings on June 21,1994. At that time, the non-government panels met for 

the first time. They received orientation briefings from Dr. Dorman and the government 

panels. Each government and non-government panel then met independently to prepare its 
report. They briefed their findings and recommendations to Dr. Dorman and Dr. Anita 

Jones, Director for Defense Research and Engineering (DDR&E), on July 19,1994. 

Table 2.    Questions Addressed in Phase I 

(1) What technologies, missions and major programs are supported by the laboratories? 

(2) What are the roles of the laboratories, and how is work presently shared with other 
science, technology, and engineering performers? 

(3) Which functions currently performed by the laboratories would it be technically feasible to 
outsource: 

• Other government agencies or Federally Funded Research and Development 
Centers 

• Private industry or universities 

(4) What are the non-technical constraints on additional outsourcing? 

(5) What fraction of the science, technology, and engineering functions currently performed 
for DoD fall into each of the following categories: 

a. Inherently governmental 
b. Other functions that must remain organic (reasons) 
c. Could be outsourced with some problems 
d. Could be outsourced 

(6) What other issues should the DDR&E address? 

3    The terms of reference in Appendix A provides the full text of the questions addressed. 



Two important limitations in the scope of Phase I should be noted. First, programs 
involving special access information were not examined. In areas such as electronic 

warfare, where a large proportion of programs are special access, this seriously limited the 

ability of the panels to describe current practices. Second, test and evaluation functions 

were outside the scope of this Phase I review. Because these functions often are closely 
tied with engineering functions, they should be included within the scope of future 

laboratory assessments. 

In the short time available to them, these experts — from inside and outside the 

government — provided a useful picture of how DoD conducts business in each of the 
product and technology areas. Important differences were revealed across Services and 
among product and technology areas. Although they were not asked to identify specific 
structural changes needed in the laboratory system, they identified a large number of issues 
for DoD to explore further. The panels also articulated a number of long-standing issues 
relating to the laboratories, and raised some new issues created by the changing security 
and budget environments. Their efforts have yielded a clear, and ambitious, set of agenda 
items for laboratory restructuring, laboratory management improvements, and government- 

industry-university collaboration. 

4.   Report Framework 

Each government and non-government panel prepared an independent report for its 

respective product and technology area. A volume has been published for each area, which 
includes the government and non-government reports, preceded by a synopsis of both 
panels' action items. This introductory volume integrates the findings and 

recommendations across the twelve areas. This section has described the Phase I study. 

Section B briefly surveys the panels' views on the security missions supported by DoD's 

science, technology, and engineering functions. Sections C, D, and E summarize the 

panel's findings on the existing extent of outsourcing and report their main 

recommendations. Section F concludes with some next steps in pursuing the action items 

identified in the panels' recommendations. 

B.   SCIENCE, TECHNOLOGY, AND ENGINEERING SUPPORT FOR 
DOD'S  MISSIONS 

The government panels were asked to describe the military missions supported by 

their product and technology areas. They provided statements of these missions, by 

drawing on the mission statements under development in DoD's ongoing Science and 



Technology Planning Process. Each panel had a preliminary draft of the relevant 

Technology Area Plans to work with. This study was thus able to build upon an ongoing 

planning process, and employ the intellectual and policy framework DoD has been building 

in recent years. 

The broad principles guiding DoD's Science and Technology Planning Process, 

and this review, have been stated by President Clinton and detailed in DoD's Bottom Up 

Review of the defense program. The objectives are that the DoD: 

• Keep US forces ready to fight, 

• Recruit and retain high quality personnel, and 

• Maintain the technological superiority of US weapons and equipment. 

When applied to the defense technology and industrial base, these objectives imply several 

goals, which recently have been codified by Congress. Their statutory guidelines dictate 

that the US must strive to maintain a technology and industrial base that is able to (i) supply 

and equip the armed forces in peacetime, (ii) provide adequate production, maintenance, 

repair, and logistics support for military operations, (iii) retain American leadership in 

military technologies, and (iv) provide a base for reconstituting a larger military force, if 

needed, within a reasonable time period.4 These goals provide useful criteria for all of 

DoD's technology and industrial base programs and policies. 

DoD's security objectives also imply several long-range war-fighting goals, which 

provide focus for these modernization activities; the Joint Staff has articulated the 'Top 5" 

joint war-fighting capability objectives: 

to maintain near perfect real-time knowledge of the enemy and communicate to 
all forces in near real time; 

to engage regional forces promptly in decisive combat, on a global basis; 

to employ a range of capabilities more suitable to actions at the lower end of the 
full range of military operations which allow achievement of military objectives 
with minimum casualties and collateral damage; 

to control the use of space; and 

to counter the threat of weapons of mass destruction and future ballistic and 
cruise missiles to the Continental United States and deployed forces. 

4    These are Congress's criteria for the Defense technology and industrial base.  See Section 2501 of 
Chapter 148 of Tide 10, U.S.C. 



The DoD laboratories conduct a broad spectrum of activities in support of these 

goals. These include research, exploratory development, and advanced development 

activities designed to enrich the DoD scientific and technology base and create a climate for 

innovation. They also include engineering development, which supports the defense 

acquisition process in translating scientific and technical achievements into equipment and 

systems that support military capability objectives. In addition, in-service engineering 

enables new technologies to be inserted into proven, fielded systems. 

These war-fighting goals, the Bottom Up Review, and DoD's science and 
technology strategy define the broad missions supported by DoD's science, technology, 
and engineering functions. They also provide an important context for this review of the 

organizations who perform these functions. 

C.  THE CURRENT MIX OF IN-HOUSE AND OUTSOURCE 
PERFORMERS 

DoD's RDT&E functions are performed by a wide range of activities, including the 
laboratories, private industry, universities, not-for-profit institutions, and other government 
laboratories. The mechanisms used to fund these activities vary substantially: in some 
cases the laboratories fund outsource activities; in others, work is outsourced at the 
headquarters level and the funds never touch the labs. It was noted earlier that the labs 
receive about one-quarter of all RDT&E funding. Of the funding provided to the labs, they 
outsource just under one-half in industry and the universities. Hence, spending within the 

labs themselves accounts for about 14 percent of total RDT&E funding. 

The panels were asked to describe the organizational structures and funding 

mechanisms used within each of the product and technology areas listed in Table 1. This 

section reports the panels' estimates of the laboratories' current mix of funding between in- 
house and outsource performers. It then discusses some of the important differences 

across areas and suggests possible ways to obtain better data in the future. 

1.   Panel Findings on Current Outsourcing Practices 

The estimated percentage of funding outsourced by the laboratories in each area is 

reported in Table 3. The outsourcing estimates presented here should be viewed as 

preliminary because there are differences across panels in their basis for reporting 

outsourcing; nevertheless, these preliminary data are indicative of the rough magnitude of 

outsourcing in each area and the differences across areas. The data show that there are 

significant differences across the twelve product and technology areas. 



As noted above, it is important to recognize that outsourcing in a technology area is 

often done at headquarters levels and therefore never touches the laboratories. Hence, the 

data presented in Table 3 provide a picture of the labs' use of their funds, which is the 

focus of our study, but should not be interpreted as a measure of the overall extent of 

outsourcing in the area. 

Table 3.    Estimated Laboratory Outsourcing by Technology Area 

Area 

Human Systems 

Environmental & Civil Engineering 

NBC Counterproliferation 

Materials & Processes, Structures 
and Manufacturing 

Electronics & Sensors 

Computers, Software, Modeling and Simulation 

C3I & Electronic Warfare 

Weapons 

Space 

Air Vehicles 

Ground Combat 

Ships 

Share of Lab Funding 
that is Outsourced   (%) 

70 

48 

51 

86* 

70* 

87* 

75 

59 

79 

46 

65 

51 

* This panel dealt only with S&T programs.  Engineering programs in this area are covered in system 
or platform areas. 

The data show that the laboratories outsource three-quarters or more of their work 

in four areas: materials, computers, C3I & EW, and space. As we shall discuss later, the 
panels generally felt that the extent of outsourcing was maximized in these areas. A second 
tier, including areas with outsourcing between about 60 and 75 percent, accounts for 

another four areas: human systems, electronics and sensors, weapons, and ground combat. 
The third tier, with outsourcing ranging from about 55 percent to under 50 percent, 
includes environmental and civil engineering, NBC counterproliferation, air vehicles, and 

ships. 

Obviously, it is impossible to say — based on these ratios alone — whether the 
outsourcing ratio is too high, or too low, in a given product and technology area. Is the 
computer ratio too high? Is the shipbuilding ratio too low? A more in-depth review of all 

the technology areas and the DoD functions served is needed to make such a determination. 
The findings do suggest, however, that a comparative study across areas would be very 

8 



useful. The observed variation in outsourcing ratios, both across areas and between S&T 
and engineering, suggests that the laboratory activities face different tasks or are using 

significantly different management approaches. A comparative "benchmarking" analysis of 

the different approaches used by the various activities might reveal the "best practices" in 

various functional areas. 

2.   Toward a Better Understanding of Laboratories and Technology Areas 

The lack of correspondence between laboratories and technology areas poses a 

challenge that must be addressed in future technology base assessments. Neither 

technology area nor activity provides, in isolation, a fully adequate unit of analysis. 
Assessments focusing on activities cannot take a strategic view of the product and 
technology areas supported by the activity. Cost drivers relating to excess capacity, 

consolidation, critical mass, and coordination therefore cannot be addressed using the 
activity as the unit of analysis. On the other hand, an analysis focusing only on technology 
areas cannot address cost issues relating to the operation of a given activity. Questions 
relating to economies of scale or scope, or relating to the interactions among functions 

within a given activity, do not arise when the unit of analysis is a product and technology 
area. In the long run, both perspectives — activities and product and technology areas — 
and an understanding of their interrelationships are needed for examining the appropriate 

mix of performers for science, technology, and engineering functions. 

A second variation across laboratories stems from the lack of consistent accounting 
methods and management information systems both between government and industry and 
across government activities. This creates uncertainty in measuring the levels of in-house 
and outsourced work performed within a product and technology area. Several panels 

offered recommendations for increasing the consistency of accounting methods and 

management information systems; these are discussed in the concluding section of this 

section. 

A third important difference across laboratories lies in the range of functions they 

perform. These activities perform science and technology investigations and in many cases 
also perform engineering development and in-service engineering functions.5 Some 
laboratories conform to the traditional definition of "laboratory" in that they deal primarily 
with science and technology functions (budget programs 6.1 - 6.3). Others could be called 

"full-service laboratories" inasmuch as they deal with the full range of research, 

5    The following discussion draws on the report of the C3I/EW non-government panel. 



development, and acquisition functions (budget programs 6.1 through 6.7). Other activities 

perform mainly engineering functions (6.4 -6.7) and thus can be called "engineering 

centers." 

Unfortunately, organizational titles do not always correspond with this taxonomy. 

In the Navy, only two activities use the term "laboratory": the Naval Research Laboratory 
and the Naval Biodynamics Laboratory. As part of its recent reorganization, the Navy has 

organized its activities into "Warfare Centers" as, for example, the Naval Surface Warfare 
Center. Some Centers have divisions, such as Weapons Division, China Lake. These 
weapons divisions resemble traditional laboratories because they carry out 

6.1 - 6.3 activities and support engineering activities when tasked to do so. 

The Air Force has organized around four separate laboratories (with facilities at ten 

locations): the Phillips Labs, the Rome Labs, the Wright Labs, and the Armstrong Labs. 

Each is assigned a product or technology focus. The Air Force also has Centers with a 

product or technology focus, such as the Aeronautical System Centers or Space and Missile 
Centers. Also included in the Air Force is the Electronics Systems Center at Hanscom 
AFB, which is responsible for buying electronic systems; it does no 6.1 - 6.3 work. The 
Air Force also has logistics centers responsible for operational system upgrades, 

maintenance, and other engineering support activities. 

The Army's consolidated laboratory structure, the Army Research Laboratory 

(ARL), has major facilities at five locations. As with the Naval Research Laboratory 

(NRL), it deals with a broad spectrum of Army S&T interests. The Army has organized 

around several Research and Development and Engineering Centers (RDECs), which are 

full-function organizations that perform science and technology as well as engineering 
work. These are "industrially funded" activities, which means that they must either sell 
their services or go out of business. The Communications Electronics Command 
(CECOM) RDEC is an example. These Centers conform closest to the category "full- 

service laboratory." 

Just as each Service has adopted its own organizational principle, they also define 

somewhat different roles for their laboratories, different justifications for retaining in-house 

capabilities, and different working relationships with industry and academia. These roles, 
justifications, and working relationships also vary across functions. In particular, it is 
important to understand how the reasons for maintaining in-house capabilities differ among 

science and technology functions, developmental engineering functions, and in-service 

engineering functions. 

10 



D.   PANEL VIEWS ON OUTSOURCING AND OTHER STRUCTURAL 
ISSUES 

The panels addressed specific questions regarding DoD's reasons for maintaining 

in-house capabilities, the availability of technically competent organizations that could take 
on work currently being done within the laboratories, and the feasibility and advantages of 

shifting a greater share of future work outside the laboratories. These specific questions 
were intended to elicit factual data describing the roles of the labs and their relationship with 

other performers in the national science and technology base. Most panels broadly 

interpreted the questions relating to outsourcing potential; thus a wide range of responses 

was received. 

1.   Reasons for In-House Performance 

The government panels defined nearly two-dozen laboratory functions that they 

believe belong within the government Table 4 lists the functions identified by one or more 
of the government panels. These fall into four broad areas. First among these is providing 

corporate memory and serving as the trusted in-house advisor on technology issues. The 
panels believe a core of knowledgeable government people is needed both to nurture 
needed technologies and to recognize opportunities for applying advanced technologies 

regardless of where they are developed. 

A second role of the laboratories is creating and maintaining capabilities that are 

uniquely needed by DoD. These include physical facilities to which the laboratories can 

guarantee access. The laboratories also can serve as the government's responsible agents 

in fulfilling safety and security requirements relating to these facilities. 

A third major role stems from the wide range of support the laboratories provide for 

the weapon acquisition process. This involves a number of specific functions: serving as 
an expert non-proprietary advisor to acquisition officials, providing the linkage between 

military users and the technology community, serving as a source selection agent, and 
serving as fiduciary agents, contract monitors and administrators. In addition, laboratory 

personnel also serve as agents of the government in dealings with foreign governments, in 
handling proprietary information, and in representing the government in organizations 

responsible for developing technical and product standards. As noted, laboratory 
personnel also are able to fulfill certain governmental safety and environmental 

responsibilities. 
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Table 4.    Roles of the Laboratories* 

Advisor and 
Repository of 

Corporate Memory 
Source of Unique 

Capabilities 
Acquisition and 

Policy Agent 
Institutional 

Liaison 

Source of corporate 
memory and stability ~ 
nurturer of technology 

Expert on defense- 
unique research 

Smart buyer - non- 
proprietary advisor or 
broker 

Technology integrator 

Requirements 
translator - link user to 
technology 

Smart user support for 
fielded systems 

Repository of 
knowledge of legacy 
systems 

Low cost owner of 
unique facilities 

Provider of 
guaranteed access to 
unique facilities 

Repository of unique 
military expertise 

Ready supporter of 
deployed combat 
troops 

Trusted repository for 
export-sensitive & 
proprietary information 

Source selection 
agent 

Acquisition agent for 
contractual oversight 
& budgeting 

Legally responsible 
agent for regulatory 
responsibilities & 
safety 

Legally responsible 
agent for physical 
security 

Legal representative 
in standards groups 

Legal representative 
in international 
government-to- 
government dealings 

Liaison between 
technology 
community and 
fielded forces - 
mission over profits 

Link between 
engineering and 
testing communities 

Liaison between 
technology and 
intelligence 
communities 

Broker for Service 
interoperability 
concerns 

Technology training 
ground for military 
leaders 

* The four categories used as column headings in this table were created by the government materials 
panel. The column entries include those presented by the materials panel along with additional roles and 
missions identified by other panels. 

A fourth important role of the laboratories is that they provide a technology nexus 

for the modernization ideas coming from military users, the intelligence community, 
industry, and academia. Their close working relationships with a range of communities 
allow them to serve as liaison between the technology community and the other 
communities with important stakes in the modernization process. No other kind of 
organization offers the breadth of perspective and continuity of involvement that is 
provided by the laboratories. 

Although the government and non-government panels generally are in agreement 
that the labs perform a wide range of important functions, there is substantially less 

agreement as to whether the labs must perform these functions. For example, some panels 

questioned the importance of the laboratories as "smart buyers" in the acquisition process. 

The C3I panel and the Clothing, Textiles, and Food sub-panel observed that the labs in 

their respective areas are not effectively used for these acquisition functions today. Some 

panels also asked whether in-house capabilities are needed to manage science and 
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technology programs, given the success of other management models that rely far less on 
in-house capabilities for commissioning science, technology, and engineering tasks. They 

offered as alternatives the management approaches used by the National Science 

Foundation, ARPA, and the National Institutes of Health. 

Many panels noted that it is fruitless to debate these roles-and-missions questions as 

all-or-nothing qualitative choices. The real question that ultimately must be addressed is: 
What is the "critical mass" of laboratory capability needed to execute these functions for 
DoD? This question of defining the critical mass is, of course, the inverse of the question 

posed in this study, which asks the panels to identify functions DoD does not have to do 

in-house. Most panels recognized it as such. 

2.   Structural Recommendations 

Nine of the twelve non-government panels recommended that DoD consider 

structural changes in their product and technology area; these included the potential for 

increases in outsourcing in five areas. In addition, there were numerous recommendations 
to consider structural changes internal to the DoD laboratory system. Some of these were 
in combination with increases in outsourcing, and some independent of changes in 
outsourcing. Table 5 displays the panels' findings regarding outsourcing and internal 

structural changes. 

The panels were not asked to offer specific recommendations for change; thus then- 

approach was to identify areas for further, in-depth review, and potential change. In some 
cases the government and non-government panels reached qualitatively similar conclusions 

on the need for structural change; in others they disagreed or simply did not comment on 
the same issues. Because the panels merely identified areas where the potential for change 
deserved further investigation, and did not identify specific changes, the entries in Table 5 
reflect areas identified by either the government or non-government panel. Some insight 
into the areas of agreement and disagreement is provided by Table 6, which offers brief 
descriptions of the proposed structural changes outlined by each panel. To understand the 
reasoning underlying these recommendations, a careful reading of the panels' reports is 

recommended. 
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Table 5.    Potential Structural Changes 

Consolidate or 
Make Other 

Internal Structural 
Changes 

Increase  Outsourcing 

No Yes 

No 

- Ground Vehicles* 

- Materials & Processes, 
Structures and Manufacturing* 

- Computers, Software, 
Modeling & Simulation* 

-    NBC Counterproliferation 

Yes 

- Electronics & Sensors 

- C3I & Electronic Warfare 

- Weapons 

- Space 

- Human Systems* 

- Environment & Civil 
Engineering* 

- Air Vehicles* 

- Ships and Watercraft* 

* Government and non-government panels agreed on the qualitative outsourcing recommendation 
in this product and technology area. 

Of the nine areas where possible structural changes were identified, only NBC 
counterproliferation focused exclusively on increases in outsourcing. In this area, the non- 
government panel took issue with the government panel's conclusion that existing in-house 
capabilities should be retained, and found that virtually the entire program could be 

outsourced. The remaining eight (in the lower two quadrants of the table) recommended 
internal structural changes — usually laboratory consolidation — either in addition to, or 

instead of, increases in outsourcing. Four of these panels proposed both internal structural 

changes and additional outsourcing. The proposed changes were substantial in the areas of 

air vehicles and ships and watercraft. More modest changes (about 10 percent) were 
proposed in the human systems and the environmental and civil engineering area. The 
remaining four panels found that additional outsourcing would be harmful in their area, but 
nevertheless believed internal structural changes would be desirable (electronics, C3I/EW, 

weapons, and space). 
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Generally, the proposed internal structural changes identified in Table 5 were 

motivated by one of two concerns. The first is that there is excess capacity and duplication 

of facilities in an area. One statement of this concern came from the electronics and sensors 
panel. The non-govemment panel said that if the budget for this area is cut below current 

projections, then DoD should examine possible consolidations and the elimination of 
programs. The human systems panel, the space panel, and the air vehicles panel expressed 
similar views, either in terms of current or anticipated excess capacity. In general, the 
panels warned that across-the-board budget cuts should be avoided, because they fear that 

proportionate cuts could leave areas without the critical mass capability needed to perform 

their functions. Thus, an informed approach based on an overall strategy is needed. 

The second concern is that some areas lack a clear definition of their roles. In these 

areas, laboratory realignments might be needed to improve focus on this role, to provide a 

critical mass of internal capability in a single center of excellence, or to encourage joint 
approaches and interoperability. One well-articulated example of this concern is in the C3I 
area, where the non-government panel found the current structure does not adequately 
support joint interoperability. The weapons panel, the human systems panel (biomedical), 
the environmental panel (environmental quality), and the shipbuilding panel expressed 

similar concerns. 

Three of the areas offered no recommendations for structural change. The ground 

vehicles non-government panel said it had insufficient information for such a 

recommendation, and the government panel made a vigorous case for retaining existing 

capabilities. In the materials area, both the government and non-government panels found 

that there were no technical limits on outsourcing, but that the area is already heavily 
outsourced and non-technical management considerations preclude further outsourcing. 
Similarly, in the computer area, outsourcing is already at about 85 percent and both panels 
maintained that any cuts in in-house capabilities would jeopardize the government's ability 

to tap commercial technology. 

E.   OTHER RECOMMENDATIONS 

In addition to their comments on structural issues, the panels provided comments 

and recommendations on a wide range of other issues. These are briefly summarized in 

this section. Table 7 highlights the main recommendations. To appreciate the full range 

and depth of the panels' thinking, an examination of each of the panel's reports is 

recommended. The following discussion focuses on themes that were common across 

several of the panels. 
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Define. Roles and Provide Strategic Guidance: The most common theme among the 

panels was the need to take a more fundamental look at the roles and missions of the 

laboratories. Some panels stressed the need for OSD leadership in a strategic management 

process for defining roles and issuing guidance. Such a process needs to start with a 
strategy for force modernization as a guide for configuring fewer, stronger, and more 

empowered labs around those that are already the highest in quality. Several panels 
recommended defining a critical mass laboratory capability for retaining key competencies 
and outsourcing remaining functions; others indicated the need to create world-class centers 
of excellence linked with strategic objectives. In either case, the panels believed DoD 

should clarify the science, technology, and engineering functions it needs in the future; 
these should form the basis for sizing in-house capabilities. One panel noted that clarifying 

the laboratories' functions would be most useful if they were derived from a coherent DoD 

modernization strategy. 

One important question is how the panels' proposed strategic management process 
should relate to existing mechanisms with similar missions. The Project Reliance process 
already coordinates S&T programs among the Service laboratories.6 The panels cite 
several significant successes for Reliance in eliminating redundancies in the Services' S&T 
programs. The human systems panel was unsure whether Reliance has been fully effective 

in their area, which led it to recommend further review. If Reliance is ever to be fully 

effective in addressing laboratory concerns, it will have to be expanded in two directions. 

First, to address all of the laboratories' functions, it would have to be expanded to cover 
engineering functions in addition to science and technology functions. Second, a broader 
range of organizations must be involved, including ARPA, the Ballistic Missile Defense 

Organization, the Service OXRs, NASA, and the DoE laboratories. 

The role of the current S&T planning process raises similar questions about 

participation and coverage. As with the Project Reliance, the S&T planning process is 

generally considered a success. It provides a nominal plan for the programs needed to meet 
DoD's long-range technology leadership objectives. It also has limitations, however. As 

with Reliance, S&T planning does not cover engineering functions. In part, this is because 

the Director for Defense Research and Engineering has oversight responsibility for S&T 
programs but not for engineering programs; these are the responsibility of the Service 
Acquisition Executives who report directly to the Under Secretary of Defense for 

6    Project Reliance was instituted by the Joint Directors of Laboratories (JDL) to coordinate science and 
technology programs across Service laboratories. 
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Acquisition. This raises the question of who within the USD(A) would take the lead 

responsibility for a strategic management process covering all of the laboratories' 

functions. Another similarity with Reliance is that the S&T planning process has not 

included the full set of government agencies that are working in each area. 

No doubt a host of specific issues will need to be addressed in creating such a 

strategic management process. Three such issues commented on by the panels are of 
particular importance in determining the appropriate mix of laboratory and outsource 
performers in a product and technology area. One relates to limitations the Services now 
face in using government-owned, contractor-administered (GOCA) facilities. Both the 

human systems and ground vehicles panels believe they could rely more on private support 

if these contracting restrictions were lifted. A second issue is how DoD calculates the 
relative costs of government and non-government activities. Several of the panels raised 

this as a basic issue in determining desirable levels of outsourcing. Some also argued there 
is a need for greater comparability within the government as well as between government 

and non-government activities. 

Several panels argue that the heart of DoD's strategy should be to build on and 
enhance government-industry collaboration, because the roles of the defense laboratories 
outlined above are complemented by industry's ability to produce things. This raises the 
question of what roles other government laboratories should play in performing DoD's 

science, technology, and engineering functions. While the panels think that DoD should 
coordinate and collaborate with the other government agencies so that work supporting 

DoD's missions complements the work of the agencies, they also think DoD should not 

dilute its support for its primary performers in an attempt to underwrite the survival of other 
government laboratories. The panels maintain that any attempt to set-aside funds to support 
other government laboratories would neither serve DoD's need to retain in-house 

capabilities nor serve the need to retain the industrial base required for production. 

In sum, there is strong agreement among the panels that improvements in strategic 
management are needed. An important remaining question is that of determining the best 

mechanism for implementing such a process, and how it should relate to the existing 

Project Reliance and S&T planning processes. 

Set Criteria and Establish External Review: Several panels felt that an important 

part of the strategic management approach outlined above is to give laboratory managers the 

flexibility to manage their activities, while providing an external review process to ensure 
strategic objectives are being pursued most effectively. The panels recommended that the 

laboratories be given management criteria to guide their activities and that metrics be 
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established to judge performance. External peer review would examine operations 

periodically, and provide recommend changes as needed to both laboratory and DDR&E 
managers. The panels would be composed of independent experts in the area's 

technologies, along with military operators who could judge the potential military worth of 

proposed lines of research. 

Tncrea.se Flexibility for Laboratory Management of Procurement and Personnel: In 

conjunction with introducing an external review process, some panels proposed giving 
laboratory managers greater discretion in formulating their programs, along with increased 

management flexibility. One key element of flexibility could come from the reform of 

DoD's procurement regulations. This has been a long-standing issue in DoD. 
Procurement regulations limit the laboratories' flexibility to contract with private firms, and 
they discourage establishing long-term, collaborative working relationships. Currently, the 
Congress is considering reforms to the acquisition process that will alleviate some of these 

restrictions. The space panel outlined a proposed pilot program to test reformed 

procurement practices. 

Another long-standing issue with the DoD laboratories is inflexibility in personnel 

management. Laboratory managers require flexibility in hiring, firing, promotion, and pay 
if they are to maintain world-class technologists happy in their government organizations 
throughout the upcoming process of downsizing, realignment, and consolidation. 

Create New Partnering Relationships: A very common theme across the panels was 

the need to improve the collaboration of the laboratories with industry, academia, and other 

government agencies. There are several points of view on this issue. Dual use is one. The 

environment and civil engineering panel suggested that DoD play a larger role in national 
research and development in the civil engineering area, because DoD possesses unique 

expertise that could improve private sector technology and productivity. The shipbuilding 
and ground vehicles panels made similar arguments. They recommended providing private 
firms improved access to unique government facilities. Legal mechanisms exist for making 
such facilities available; NASA has long made its facilities more readily available to non- 

government organizations than has DoD. 

A second facet of government-industry relations is the role of the government labs 

in implementing new development approaches, such as integrated product and process 

development (IPPD). The materials, computers, shipbuilding and air vehicles panels all 
cited the need for the laboratories to participate more effectively on development teams. 

They believe technology can help, by improving the communications tools available to team 
members. They recognize, however, that management considerations are paramount in 
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estabüshing teaming relations, and that teaming runs counter to the culture of arms-length, 

adversarial government-industry relationships that has been prevalent in recent years. The 

basic question is how to exploit the benefits of teaming without violating Congress's goal 

of maintaining free and open competition among private organizations in serving the 

government market 

A range of ideas has been proposed by the panels, including (i) an expansion of 

collaborative government-private research agreements, (ii) the shared use or privatization of 
government facilities, and (iii) the establishment of privately owned "federated" laboratories 

where government personnel work on assignment. Some panels discussed mechanisms 
for enhancing government-private interactions that draw on technological advances in 
communications and computer networking. They cited the growing management literature 

on "virtual" enterprises—which comprise teams of firms interconnected through a common 
information architecture—as providing management models for how research organizations 

can work more closely together in the future. 

F.   NEXT STEPS 

This first phase of the Laboratories Infrastructure Capabilities Study has yielded an 
improved understanding of the DoD laboratories' functions, how the laboratory system is 
organized and funded, and how it interacts with industry, universities, and other 
government agencies. Phase I also has identified a number of courses of action that DoD 
can pursue in defining the future functions and structure of the Defense laboratories. These 

define an agenda of possible next steps for the Department, 

Five broad agenda items are outlined here. The first two build directly on Phase I 

in that they would continue to focus on improving our understanding of the laboratory 

system and examining how the system might be restructured. The second group of three 

agenda items addresses the other policy issues presented in Section E. 

1.   Define and Collect the Data Needed to Understand the Laboratories' 
Functions and their Contributions 

There are no simple answers to any of the questions posed in Phase I, because 
DoD's organizational, funding, and management approaches vary both across Military 
Departments and across product and technology areas. While Phase I provides a basic 
understanding of DoD's broad S&T and engineering organizational structures, it also raises 

a number of questions that will require more investigation. This preliminary analysis 

highlights certain difficulties in describing current practices that arose from limitations in 
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available data. These were discussed in Section C, where a number of specific data 

limitations and possible remedies were discussed. One action area is to continue building 

the data base needed to better understand DoD's science, technology, and engineering 

programs and the mix of organizations performing science, technology, and engineering 

functions. 

Related to this task is the need to create a framework and metrics for assessing the 

appropriate mix of organizations for performing science, technology, and engineering 

functions. One way to develop this needed framework and metrics is to undertake a 

benchmarking study to define the "best practices" used by the most progressive 
organizations to perform functions like those of the laboratories. Commercial firms 
commonly use benchmarking to create management improvement strategies for all kinds of 

organizations, and this approach applies to the laboratories as well. 

2.   Conduct In-Depth Reviews in Areas Where Structural Changes Are 
Proposed 

Nine of the panels proposed ways to restructure the laboratory system. Five 

proposed increases in outsourcing; eight proposed internal structural changes, either in 

combination with or independent of increases in outsourcing. These proposals are 

summarized in Section D above, and discussed in more detail in the report on each product 

and technology area. In citing these possible changes, the panels agreed that a more in- 
depth understanding is needed before any specific actions are undertaken. For each 
science, technology, and engineering function performed by the laboratories (Table 4), a 
functional analysis is needed to assess DoD's requirement of that function, as well as the 
effectiveness of the various laboratories in performing it. Such an analysis will help 

identify those laboratory capabilities that must be preserved, and those that can safely be 
consolidated or eliminated. Such in-depth functional reviews of these areas are a second 

important action agenda item. 

Areas of focus would include those where: 
— The greatest potential outsourcing payoffs are identified 

— Consolidation has been recommended 
— Stronger joint focus is recommended 
— Stronger linkages with the acquisition process are needed 
— Stronger linkage with other government agencies is needed. 

An ideal near-term forum for the needed reviews is the 1995 Base Closure and 

Realignment Commission (BCRC) process. The Service action teams preparing DoD's 
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submissions to the Commission should be directed to examine the structural changes 

proposed by the panels. 

3.   Create an Ongoing Strategic Management Process for Defining the 
Laboratories' Roles 

Several of the panels cited the need to establish a more in-depth review process to 

address the structural issues raised in this study. The panels have offered a number of 

general ideas; these are discussed in Section E. It would make sense to establish such a 

process once the near-term decisions of the BCRC have been made. One important 
question is how to relate such a process to ongoing management processes such as DoD's 
Science and Technology Planning Process, the Services' Project Reliance, or other 

governmental review processes. A third agenda item is to begin to design an ongoing 
process. In addition, it will be essential to define clear roles and leadership responsibility 

within OSD and the Services for the strategic management of laboratory functions. 

A reasonable next step would be to begin to build the necessary framework using 

one or more panel areas as a test case. The area chosen could be one where problems in 
coordination have been cited by the panels; or one where the existing process seems to be 
working well, and it thus provides a sound foundation for expansion into related functions 

or areas. 

4.   Establish Pilot Programs for Improved Government-Industry- 
University  Collaboration 

Each of the panels that discussed the need to improve collaborative relationships 

also proposed to help foster a pilot demonstration program in its area. An example of one 
such program is the National Automotive Center, a joint effort between the Army Tank- 
Automotive RDEC, the "big three" auto makers, and a number of universities. As noted 

above, specific proposals have been offered in the shipbuilding and civil engineering areas. 

Continued panel activity would be useful and readily forthcoming, because the panels are 

very enthusiastic about the benefits of improved collaboration. The proposed programs 

would assess the benefits of the collaborative arrangements. They also would identify the 
legal, regulatory, and cultural barriers to instituting broader government-industry 
collaboration. As noted in Section E, the motivations for collaboration differ across 
product and technology areas. It may be desirable, therefore, to explore undertaking such 

programs in two or more areas. 

27 



5.   Establish Pilot Programs Exploring Reformed Laboratory Management 
Approaches 

The panels raised long-standing laboratory management issues stemming from the 

inflexibility in DoD's existing procurement and personnel management practices. 
Procurement reform is an area where DoD has been working for legislative change, which 
is likely soon to come to fruition. Personnel management changes also need to be fostered. 
In both areas, pilot programs have been undertaken in the past. The outcome has been 

mixed. 

The President's Reinventing Government Initiative provides an ideal mechanism for 

instituting the kinds of changes that the panels are proposing. The current environment 

offers reason for optimism that action can be taken in addressing these perennial problems. 

G.  CONCLUDING REMARKS 

From the outset of Phase I of this study, none of the panelists believed his or her 
work would provide quick and easy answers to DoD's laboratory management concerns. 
The questions posed to the panels, and the issues they raised in their deliberations, have 
been examined and debated scores of times in the past. The five agenda items proposed 

here open opportunities for revolutionary changes in the structure and operations of the 

laboratories. But, as always, the devil is in the details. Substantial further efforts will be 
needed to flesh out and implement these agenda items. Some of the structural changes 

could be addressed by the Service action teams preparing DoD's submission to the Base 

Closure and Realignment Commission. Others will require sustained OSD leadership. A 
goal for Phase H of this study is to develop specific action plans for these agenda items. 
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May 11, 1994 

LABORATORY INFRASTRUCTURE CAPABILITIES STUDY 

TERMS OF REFERENCE 

Background: The Deputy Director of Defense Research and Engineering for 

Laboratory Management, Dr. Craig Dorman, is reviewing the nation's capabilities for 

performing the functions required to meet DoD's science, technology, and engineering 

needs. This study will examine the capability of current organic and outsourced performers 
of these functions as well as the potential for additional outsourcing by performers from 
US industry, academia, and other government laboratories. The study will also consider 
alternatives for establishing an ongoing process for reviewing alternative performers of 

science, technology, and engineering functions. 

This study will serve three purposes: First, an understanding of the capabilities of 

the current and potential performers of DoD's science, technology, and engineering needs 
is required to support DoD's programs in upcoming budget reviews. Second, this 
assessment is also expected to help establish and support DoD's position for the National 
Science and Technology Council review of the national laboratory system. The third 
purpose for this study is to begin to establish a process for systematically reviewing the 
capabilities of these providers. Such a process can be incorporated, in the longer term, 

within the ongoing science and technology strategic planning process. 

Scope: The study will include each DoD activity that has the mission to perform at 

least one of the following functions: science and technology investigations, engineering 
development, and in-service engineering functions. (Attachment A provides a list of the 

organic activities to be reviewed.) In addition, current, non-DoD performers to which DoD 

currently outsources these functions will be included. Beyond this current base of 
performers, the review will consider other potential performers of these functions, to 
include other government laboratories, commercial firms, not-for-profit organizations, and 

universities. 

Each of 12 product and technology areas will be examined. (Attachment B 

provides the definitions of these product and technology areas.) "Black" programs will not 

be examined in this study. 
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Questions: The study is intended to provide information that will be helpful in 

evaluating the roles and missions of organic performers, the technological feasibility of 

additional future outsourcing, and the comparative advantage of alternative providers. This 

information will support the Department of Defense in determining which capabilities 

should remain organic within DoD's laboratory system, and those that might be 

outsourced. The study will address the following six questions for each of DoD's product 

and technology areas: 

(1) What are the major subareas within each of the product and technology 
areas under review? For each subarea, what are the DoD missions and 

major programs supported? 

(2) Who performs DoD's current science, technology and engineering 

programs? What portion of work is done organically, and what portion is 

already outsourced? What are business areas and programs supported by 

the existing performers in this area? What is the rationale for functions done 

organically? 

(3) For which functions currently needed by DoD are there performers with 
similar technical capabilities in other government agencies, industry, non- 
profits, or academia? Identify these organizations and their capabilities. 
For which functions currently performed organically within DoD would it 

be technically feasible to outsource to those organizations with similar 

technical capability? What are the comparative advantages of organic and 

other organizations in performing these functions? 

(4) For which of the functions identified in item (3) would there be potential 
constraints on additional outsourcing? For example, is the function 

inherently governmental, or one that must be tightly controlled for reasons 
of security or responsiveness? Describe the potential constraints in each 
case. 

(5) Estimate what fraction of the science, technology, and engineering functions 
currently performed for DoD fall into each of the following categories: 

a. Inherently governmental 

b. Other functions that must remain organic (reasons) 

c. Could be outsourced with some problems 

d. Could be outsourced 
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(6) Indicate the lessons learned from this review, and their implications for 
establishing an ongoing process for reviewing the performers of science, 

technology, and engineering functions. Recommend as appropriate a 

framework for such ongoing assessments. What issues raised in this 

review require further data, analyses, or evaluation in evaluating the proper 

long-run balance of organic and outsourced performers in this technology 
area? What policy issues or guidance are needed to rationalize decisions 

regarding the performer base in this technology area? 

Study Approach: The study will proceed in three phases. Phase I (May - July, 
1994) will provide preliminary assessments of current activities and outsourcing potential. 
Phase U (August - October, 1994) will provide quantitative data by technology and product 

areas, and examine specific issues identified in Phase I. Phase III (November, 1994 - 

January 1995) will prepare a final report to the DDR&E. 

Phase I Tasks: The specific tasks that have been identified for Phase I of the study 

include the following: 

• Task I: The Institute for Defense Analyses, the DDR&E organization, and a 
Service working group will assemble available data and analyses needed to 
address questions 1 and 2. 

• Task II: A government panel will meet to review the data for questions 1 and 
2, and will develop their answers to questions 3,4, and 5 for each technology 
area. Each panel will prepare a draft report on its findings, and will brief its 
findings to the Deputy DDR&E for Laboratory Management. These panel 
reports will be incorporated in an integrated report to be prepared by IDA. 

• Task UJ: A non-government panel will review each technology area in order to 
provide a non-government perspective on questions 3,4, and 5. Each of these 
panels will also provide a draft report on its findings. These panels will be 
assisted in preparing their reports by an executive secretary to be provided by 
IDA. 

• Task rV: The Institute for Defense Analyses will prepare a final draft report 
that integrates and summarizes the panel reports. 

Study Organization: The study will include three main sets of organizational 

participants. These are: 

• Steering Committee: A steering committee chaired by The Deputy Director of 
Defense Research and Engineering for Laboratory Management, Dr. Craig 
Dorman, will oversee this study. Members will include Flag/SES level 
representatives from each of the Services, along with other officials appointed 
by the Chairman. 
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• Government Panels: Each panel will include DoD representatives, as well as 
representatives from other government agencies when appropriate. The 
military services, defense agencies, and civilian agencies will select members 
for the government panel. 

• Non-Government Panels: The Institute for Defense Analyses will identify 
participants and chairpersons for the panels of non-government participants. 
These will include representatives from industry, academia, and not-for-profit 
defense contractors. 

Time Frame: Attachment C provides a schedule for the project. The time phasing 

of the four phase I tasks is as follows: 

• Task I: Background Data and Analysis April-May 

• Task II: Government Panels Meet May-June 

• Task UJ: Non-government panels June - July 

• Task IV: Report Integration and Review July-August 

Products: Each panel will report its findings using a common format, in order to 
ensure consistency and uniformity of analysis and presentation. IDA will integrate the 
panels' reports into a final report. 

Definitions: Attachment D provides definitions of some of the key terms to be used 
in this study. 
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TOR ADDENDUM 1:    ADDITIONAL GUIDANCE    - 6/5/94 

This addendum to the TOR answers a number of the questions that were raised in 

the government panel meetings. We will issue guidance such as this as new questions are 

raised in the course of the project 

1.       Labs in Context of Service Organizations 

There has been much concern that the different organizational structures of the 

Services could impart a biased picture of overall outsourcing patterns. For example, in 

some areas outsourcing is done through headquarters activities; whereas in others the 

funds flow through the labs. It therefore will be necessary to attempt to provide a view of 

how the labs fit into the overall organizational scheme for each Service. Two approaches 

for doing this are recommended. 

a. The first is to create an organizational chart for your product and technology 
area. The purpose of the organizational chart is to show how the funds flow in the area in 

each service. 

b. The second recommended approach is to provide a table that roughly accounts 

for all the funding in each broad budget category (see Table 1 below). This table would 

provide a picture of the disposition of all funding in each product and technology area. In 

this way, we can assess the overall Service strategy for supporting each area. 

One problem raised with this approach is that it is difficult to account for a Service's 
total engineering, and in-service engineering funding, so it is impossible to know for 
certain how much is outsourced at the headquarters level. This problem should be handled 
in one of two ways: (1) The preferred approach is to provide the best estimate you can, 
and footnote your estimate to describe its source and the quality of the estimate. 

(Estimating a reasonable range is acceptable.) Or (2) if you simply cannot estimate this 

variable, then insert a NA, and include a footnote explaining why it is not being reported. 
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Table    1. Funding '. Distribution in Product and Technology Area 

6.1 6.2 6.3a 6.3b to 6.7 Other (ISE) 
Includes Proc & 
O&M Funding 

Service Total 

- Hdqtrs Level 
Outsourcing (etc.) 

- Labs' Funding 

-In house 

- Outsourced 

(CatO 

(Cat II) 
* It is anticipated that these quantities will have to be estimated by the panel and may not be readily 
available since they lie outside the domain of the labs. Please footnote sources and qualifications. See the 
discussion above. 

2. MILPERS 

It has been noted that military personnel are not paid out of laboratory funds. 

Consequently, activities that rely on substantial numbers of military personnel will have a 

biased assessment of in-house capability. Where MILPERS are a significant factor, a 

footnote should be included to indicate the estimated (implicit) addition to in-house 

laboratory funding associated with an estimated cost of military personnel. 

3. Guidance for Responding to Chapter Template Table 3 

The discussion in Table 3 needs to deal as specifically as possible with 

technologies, because general statements about broad technologies are not helpful. 

4. Embedded Systems 

Platform specific systems are to be included with the platform areas, as is product 

specific manufacturing technologies. It is up to the panel chairpersons to resolve potential 

conflicts. It is our understanding that the panel chairpersons have already resolved 

uncertainties in most areas. 
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June 13, 1994 

MEMORANDUM FOR GOVERNMENT PANEL CHAIRMEN, 
LABORATORY INFRASTRUCTURE CAPABILITIES STUDY 

SUBJECT:   ADDITIONAL INFORMATION AND PROJECT PLANS 

From: Lab Review Process Team through Dave Graham, IDA 
Attached is some additional guidance on number of questions that have come up in 

the last week. 
1. Tnherentlv Governmental: A report by the Federal Coordination Council for 

Science, Engineering, and Technology, dated October 1979, addresses the question of 
what is "inherently governmental." It is too lengthy to FAX (91 pgs) and so we will send 
it by Federal Express to the governement panel chairpersons and give a copy to the IDA 
executive secretaries. 

2. Annex Table 1: This table is meant to provide a framework for an approximate 
description of outsourcing activity at all levels. The entries do not need to be precise: plus 
or minus ten percent is good enough for the purposes of this review. The table is not 
intended to require a significant fraction of your time. 

4. Chapter Templates: The Tables in the Chapter Templates are intended to 
provide a degree of consistency in the issues addressed as well as in the presentation format 
across panels. It is intended that these tables be augmented by textual explanations. The 
Templates are not straightjackets. If there is information that you want to convey that is not 
asked for in a table, or if there are qualifying comments you wish to make about a table 
entry, please feel free to footnote your table entries as required. 

5. Executive Summaries: It appears that some of the chapters will be quite long, 
with a large amount of supporting materials. This is OK. You should feel unconstrained 
in providing information you believe is relevant in answering the questions. Because the 
chapters will be quite long, it will be necessary, however, for you also to provide a concise 
executive summary for your chapter. The executive summary should be no longer than 5 
pages. (However, if your panel combines two or more S&T product and technology areas 
~ as for example we have combined C3I and Electronic Warfare into one panel -- allow an 
additional 2 to 3 pages in the executive summary if you choose to answer questions 2,3, or 
4 separately for each technology area. Under this rule, the maximum pages for the 
Executive Summary for each area are shown in the Table below. 
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Executive Summary Page Limits 

Air Vehicles (& propulsion)   8 

Ships and Watercraft 5 

Ground Vehicles 5 

Space (& propulsion) 8 

Weapons 5 

Nuclear, Chem, Bio 5 

C3I/EW 8 

Computers/Soft/Sim 11 

Materials/Mfg 8 
Env Qual/Civ Eng/Sci 11 

Human Systems 14 

Electronic Dev/Sensors 8 

5.   Porman Briefing Formal t: A 
briefing Dr. Dorman on the morning of June 21. For your consideration, a notional outline 
for a 9-slide briefing (for which you will have only 10 minutes to present) is shown below. 

Notional Briefing  Outline 

Slide 1 Panel Approach and Progress 
Slide 2-3 Panel Subject Area Content & Important DoD Missions Supported 

Slide 4-5 Description of Current Performers 
Pie Chart of Funding Distribution 
Description of Important/Major Performers 
Description of Remaining Performers 

Slide 6 Tentative Findings on Feasibility of Outsourcing 

Unique Capabilities 

Comparative Advantage 

Slide 7 Tentative Findings on Non-Technical Constraints on Outsourcing 

Slide 8 Overall Potential for Outsourcing (Funding Pie Chart that can be 
contrasted with "as-is" distribution) 

Slide 9 Panel Plans, Issues, and Questions 
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LABORATORY INFRASTRUCTURE CAPABILITIES STUDY: 

APPENDIX A: 
TERMS OF REFERENCE 



ATTACHMENT A 

T.TSTOFAcnvrnES 

ATR FORCE 

1. Armstrong Lab, Brooks, AFB 
2. Armstrong Lab, Tyndall AFB 
3. Armstrong Lab, Wright-Patterson AFB 
4. Armstrong Lab, Williams AFB 
5. Human Systems Center, Brooks AFB 
6. Wright Lab, Wright-Patterson AFB 
7. Wright Lab, Eglin AFB 
8. Aeronautical Systems Center, Wright-Patterson AFB 
9. Aeronautical Systems Center, Eglin AFB 
10. Oklahoma City Air Logistics Center, Tinker AFB (In-service engineering) 
11. Ogden Air Logistics Center, Kelly AFB (In-service engineering) 
12. San Antonio Air Logistics Center, Kelly AFB (In-service engineering) 
13. Sacramento Air Logistics Center, McClellan AFB (In-service engineering) 
14. Warner-Robins Air Logistics Center, Robins AFB (In-service engineering) 
15. Phillips Lab, Kirtland AFB 
16. Phillips Lab, Hanscom AFB 
17. Phillips Lab, Edwards AFB 
18. Space & Missile Center, Los Angeles AFB 
19. Space & Missile Center, Norton AFB 
20. Sacramento Air Logistics Center, Peterson AFB 
21. Rome Lab, Griffiss AFB 
22. Rome Lab, Hanscom AFB 
23. Electronic Systems Center, Hanscom AFB 
24. Sacramento Air Logistics Center, Peterson AFB (In-service engineering) 

ARMY 

1. Army Research Lab (ARL), Adelphi, MD 
2. ARL, Aberdeen Proving Grounds (APG), MD 
3. ARL, White Sands Missile Range, NM 
4. ARL, NASA Langley, VA 
5. ARL, NASA Lewis, OH 
6. Natick Research, Development and Engineering Center, Natick, MA 
7. Aviation Research, Development and Engineering Center, St. Louis, MO 
8. Aviation Troop Command, Aeroflight Dynamics Directorate, Moffitt Field, CA 
9. Aviation Troop Command, Aviation Applied Technology Directorate, Fort Eustic, VA 
10. Edgewood Research, Development and Engineering Center, Aberdeen Proving Ground, MD 
11. Communications Electronics Command Research, Development and Engineering Center, Ft. 

Monmouth, NJ 
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12. Communication Electronics Command Research, Development and Engineering Center- 
Night Vision EO Directorate, Ft. Belvoir, VA 

13. Missile Research, Development and Engineering Center, Redstone Arsenal, AL 
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ATTACHMENT D 

DEFINITIONS 

1. Goals and Objectives of Science, Technology, and Engineering 
Functions 

- Infuse the art of the possible into military planning. 

- Avoid technological surprise and ensure technological innovation. 

- Provide special-purpose facilities. 

- Have available a fast-reaction capability to solve critical, immediate technical 
problems that arise when unexpected operational situations are encountered. 

- Stimulate the use of demonstrations and prototypes to mature and exploit U.S. 
and Allied technologies. 

- Cany out activities having high technological risk or requiring intensive resource 
investment. 

- Translate user needs into technology requirements. 

- Be a constructive adviser for Department directions and programs based on 
technical expertise. 

- Support the user in the application of emerging technology and introduction of 
new systems. 

2. DOD Laboratory 

DOD activities that perform one or more of the following functions: science and 
technology, engineering development, engineering support of deployed materiel and its 
modernization. Each Service organi2£S differently for such functions, but the term 
embraces the Army's laboratories, research institutes, and research, development and 
engineering centers; Navy laboratories, research institutes and centers, and warfare centers; 
and Air Force laboratories, and engineering and technical support activities. (Attachment A 
of the TOR provides a list of the DoD laboratories to be considered in this study.) 

3. Mission of DoD Laboratories 

The mission of the defense laboratories is to provide the technical expertise to 
enable the Services to be smart buyers and users of new and improved weapons systems 
and support capabilities. Dedicated organizations free from commercial pressure are 
required to provide this mission. 

4.   Other Government Laboratories 

The laboratories of other government agencies such as the Department of Energy, 
Department of Commerce, or NASA; laboratories operated by Federally Funded Research 

D-l 



ATTACHMENT D 

and Development Centers; and government-owned, contractor-operated (GOCO) 
laboratories. 

5. Functions 

The functions provided by the DoD Laboratories and their outsourced performers 
are: (a) to create new knowledge through scientific investigations, (b) to advance 
technology through exploratory developments and advanced concept technology 
demonstrations, (c) to provide engineering support to program- and product-managed 
systems in development, and (d) to provide engineering support to operational weapon 
systems. 

6. Performer 

A performer is an organization that has the current capability to perform at least one 
function of a DoD laboratory. The ability to design, construct and test complex weapon 
system prototypes is an example of a performer. 

7. Organic Performer 

An organic entity is a DoD laboratory. The work in an organic entity is primarily 
conducted by civil servants and military personnel, with on-site contract support provided 
as necessary. 

8. Out-sourced Performer 

An element of a well defined work package may be outsourced from an organic 
element of a DoD laboratory to any qualified performer. These performers may be other 
government laboratories, contractors, universities or other not-for-profit organizations. 

9. Inherently Governmental 

Inherently governmental functions are those that require technical and/or financial 
decisions on behalf of the government Additionally, inherently governmental activities 
include those actions required to prepare for and conduct source selections, the conduct of 
technological assessment involving proprietary intellectual property, the decision process 
leading to the development of government programs and budgets, the protection of 
advanced technology from premature export, those activities considered not economically 
justifiable by external suppliers, and those activities needed to provide a catalyst for 
industry investment and maturity. 
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LABORATORY INFRASTRUCTURE CAPABILITIES STUDY: 

APPENDIX B: 
PANEL PARTICIPANTS 



Non-Government Panelists 

Weapons 

Mr. James Tedeschi 
Mr. Amis Alexander 
Professor Philip Anderson (Chairman) 
Mr. David Broden 
Dr. James M. Walton 
Dr. William Boykin-President 
Robert W. McMillan 
Professor Theodore Postol 
Raj Aggarwal-Senior Engineering Fellow 
Lucien Daouphras-Chief Scientist for SMP 

Space Platforms 

Mr. Jessy Moore 
Mr. Dick James 
Mr. Steven M. Robins-Mgr Lancaster Off 
Mr. Mac Chapman 
Dr. Art Morrissey 

Human  Systems 

Mr. Christopher Jehn (Chairman) 
Mr. Peter N. Butenhoff-President 
Professor Gail H. Cassell 
Dr. David A. Goslin-President 
Mr. Irv Greenberg 
Dr. Stephen J. Lukasik 
Dr. Robert O. Nesheim 
Dr. Garrison Rapmund 
Dr. Joseph Soukup 
Professor Henry L. Taylor 
Dr. Gershon Weltman 
Dr. Don L. Zink-Director, Food Safety 
Dr. Chris Jarvis 

Environmental Sciences 

Dr. Roger Hart (Chairman) 
Mr. Dwayne Lee-Dep Exec Dir of Dev 
Dr. Alan J. Witten 
Dr. William H. Patrick 
Dr. I.J. Won 
Dr. Robert Skrivanek 
Dr. J. Scott Thornton-President 
Mr. Douglas Barno 

Ships and Watercraft 

Professor Stanley Dunn (Chairman) 
Mr. William L. Marsh-Manager 
Mr. Charles E. Aldrich, Jr. 
Mr. Michael L. Powell 

Hercules Aerospace Electronic System 
Custom Analytical Engineering Systems, Inc. 
Princeton University 
Alliant Techsystems 
BDM International 
Am Dyne Corporation 
Georgia Institute of Technology 
MIT 
Alliant Technology 
Hughes Missile System Company 

Ball Corporation 
Boeing 
Thiokol Corporation 
TRW 
TRW 

Institute for Defense Analyses 
Textile/Clothing Technology Corp. 
University of Alabama 
American Institutes for Research 
Logistics Management Institute 

SAIC 
University of Illinois 
Perceptronics, Inc. 
Nestle USA, Inc. 
Clemson Apparel Research 

Fluor-Daniel, Inc. 
Oak Ridge National Lab 

Wetlands Biogeochemistry Institute 

Visidyne, Inc. 
Texas Research Institute 
Composite Institute 

Florida Atlantic University 
Westinghouse Electric Corporation 
General Dynamics 
Newport News Shipbuilding 
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NON-GOVERNMENT   PANELISTS 

Mr. Stanley Owen 
Professor Richard Moore 

Ground Vehicles 

Mr. Willian Agnew 
Mr. Kevin Burns-President 
Dr. Robert Lentz 
Mr. Martin Goland (Chairman) 
Mr. David Archer 
Mr. Leroy Johnson 
Mr. Raj Rajagopal 
Dr. John H. Johnson 
Prof. Gary L. Borman 
Mr. Thomas A. Kowalczyk 
Mr. Tony Kirn 
Mr. Lawrence R. Clark 

Electronics  &  Sensors 

Dr. William M. Brown-Former President 
Mr. John Dehne (Chairman)-President 
Dr. Bradford A. Becken 
Dr. T.B. Ramachardran 
Mr. Jack Kilby 
Mr. Reginald D. Varga-Manager WSI 
Dr. David F. Barbe-Executive Director 
Mr. Scott Moody-Vice President 
Mr. Richard A. Reed-Executive VP 
Dr. Neal Gallagher-Chairman, Dept of EE 
Dr. Stephen G. Bishop 

WMD Counterproliferation 

Mr. Gregory L. Frank (Chairman) 
Dr. Robert C. Forney 
Mr. Stephen Sergio 
Dr. Ardash Deepak-President 
Mr. Robert Lang-MICAD Program Director 
Dr. Andrew T. Zander 
Dr. Peter J. Gerone 
Dr. John Carrico 
Dr. Dale Keaims 
Mr. Cosmo Dimaggio EU. 

C3/EW 

Dr. Charles G. Brown 
Dr. John Paul Hyde 
Mr. Ray L. Leadabrand (Chairman) 
Mr. Walter G. Carlson 
Professor Walter E. Morrow-Director 
Mr. George Tonn 
Mr. Brian T. Wright-VP Engineering 

Ingalls Shipbuilding, Inc. 
University of Michigan 

General Motors Research Laboratories 
Nevada Automation Test Center 
General Dynamics Land Systems 
Southwest Research Institute 
Oshkosh Truck Corp. 
Oshkosh Truck Corp. 
United Defense LP 
Michigan Technological University 
University of Wisconsin 
Martin Marietta Defense Systems 
Caterpillar, Inc. 
United Defense LP 

ERIM 
Loral 
Raytheon Corp. 
Microwave Device Technology Corp. 

McDonnell Douglas Aerospace Corp. 
University of Maryland 
Semiconductor Corp. 
Lockheed Sanders, Inc. 
University of Delaware 
University of Illinois 

Battelle 
I.E. du Pont de Nemours & Co. 
Booz, Allen & Hamilton 
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