
For More Information
Visit RAND at www.rand.org

Explore the RAND National Defense Research Institute

View document details

Support RAND
Purchase this document

Browse Reports & Bookstore

Make a charitable contribution

Limited Electronic Distribution Rights
This document and trademark(s) contained herein are protected by law as indicated in a notice 
appearing later in this work. This electronic representation of RAND intellectual property is 
provided for non-commercial use only. Unauthorized posting of RAND electronic documents to 
a non-RAND website is prohibited. RAND electronic documents are protected under copyright 
law. Permission is required from RAND to reproduce, or reuse in another form, any of our 
research documents for commercial use. For information on reprint and linking permissions, 
please see RAND Permissions.

Skip all front matter: Jump to Page 16

The RAND Corporation is a nonprofit institution that 
helps improve policy and decisionmaking through 
research and analysis.

This electronic document was made available from 
www.rand.org as a public service of the RAND 
Corporation.

CHILDREN AND FAMILIES

EDUCATION AND THE ARTS 

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INFRASTRUCTURE AND 
TRANSPORTATION  

INTERNATIONAL AFFAIRS

LAW AND BUSINESS 

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

TERRORISM AND 
HOMELAND SECURITY

http://www.rand.org/pdfrd/nsrd/ndri.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/nsrd/ndri.html
http://www.rand.org/pdfrd/pubs/monographs/MG991.html
http://www.rand.org/pdfrd/pubs/monographs/MG991.html
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/publications/permissions.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/topics/children-and-families.html
http://www.rand.org/pdfrd/topics/education-and-the-arts.html
http://www.rand.org/pdfrd/topics/energy-and-environment.html
http://www.rand.org/pdfrd/topics/health-and-health-care.html
http://www.rand.org/pdfrd/topics/infrastructure-and-transportation.html
http://www.rand.org/pdfrd/topics/international-affairs.html
http://www.rand.org/pdfrd/topics/law-and-business.html
http://www.rand.org/pdfrd/topics/national-security.html
http://www.rand.org/pdfrd/topics/population-and-aging.html
http://www.rand.org/pdfrd/topics/public-safety.html
http://www.rand.org/pdfrd/topics/science-and-technology.html
http://www.rand.org/pdfrd/topics/terrorism-and-homeland-security.html


This product is part of the RAND Corporation monograph series.  

RAND monographs present major research findings that address the 

challenges facing the public and private sectors.  All RAND mono-

graphs undergo rigorous peer review to ensure high standards for 

research quality and objectivity.



Are Ships Different?
Policies and Procedures for the  
Acquisition of Ship Programs

Jeffrey A. Drezner, Mark V. Arena, Megan McKernan,  

Robert Murphy, Jessie Riposo

NATIONAL DEFENSE RESEARCH INSTITUTE

Prepared for the Office of the Secretary of Defense and the United States Navy 
Approved for public release; distribution unlimited



The RAND Corporation is a nonprofit institution that helps improve 
policy and decisionmaking through research and analysis. RAND’s 
publications do not necessarily reflect the opinions of its research clients 
and sponsors.

R® is a registered trademark.

© Copyright 2011 RAND Corporation

Permission is given to duplicate this document for personal use only, as 
long as it is unaltered and complete. Copies may not be duplicated for 
commercial purposes. Unauthorized posting of RAND documents to 
a non-RAND website is prohibited. RAND documents are protected 
under copyright law. For information on reprint and linking permissions, 
please visit the R AND permissions page (http://www.rand.org/
publications/permissions.html).

Published 2011 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138

1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213-2665

RAND URL: http://www.rand.org
To order RAND documents or to obtain additional information, contact 

Distribution Services: Telephone: (310) 451-7002; 
Fax: (310) 451-6915; Email: order@rand.org

Library of Congress Control Number: 2011940470

ISBN: 978-0-8330-5013-7

The research described in this report was prepared for Office of the 
Secretary of Defense (OSD) and the United States Navy. The research 
was conducted in the RAND National Defense Research Institute, 
a federally funded research and development center sponsored by 
OSD, the Joint Staff, the Unified Combatant Commands, the Navy, 
the Marine Corps, the defense agencies, and the defense Intelligence 
Community under Contract W74V8H-06-C-0002.

http://www.rand.org/publications/permissions.html
http://www.rand.org/publications/permissions.html
http://www.rand.org
mailto:order@rand.org


xi

Summary

The management and oversight of a major defense acquisition program are exceedingly 
complex processes that must balance and reconcile diverse interests and differing per-
spectives and constituencies. Program Managers might focus more on near-term goals, 
including that of getting the new capability into the hands of operational users as 
quickly as possible. Others might place greater emphasis on minimizing risk by insist-
ing on extensive testing before production starts. Still others are responsible for ensur-
ing that all funds are expended in ways consistent with law and congressional intent 
and focus their efforts accordingly.

The U.S. Department of Defense has a well-established set of policies, procedures, 
and organizations for acquisition program management and oversight, described in 
the 5000 series of directives and instructions. These documents describe procedures 
and organizational responsibilities for program management, major milestones and 
key technical reviews, systems engineering, and test and evaluation. 

Not all weapon systems fit comfortably within this framework. Indeed, every pro-
gram is unique in one or more important ways. Some systems, including ships, have no 
dedicated full-scale test units; rather, every unit produced is expected to enter service. 
Ships also have several other characteristics that make them unique:

• length of time to design and build
• importance of industrial/political factors
• concurrency of design and build
• complexity
• low quantity/production rate
• high unit cost
• type of funding
• test and evaluation procedures. 

The formal acquisition process is intended to be flexible enough to accommo-
date program differences through tailoring,1 in which program management, program 

1 Tailoring is described in DoDI 5000.02 as how the MDA establishes “regulatory information requirements 
and acquisition process procedures . . . to achieve cost, schedule, and performance goals.”
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executive office, and Office of the Secretary of Defense (OSD) oversight officials craft a 
management and oversight approach that accommodates unique program characteris-
tics but still satisfies statutory and regulatory constraints. Nevertheless, such flexibility 
requires considerable personal initiative to execute. Ship acquisition personnel for both 
the Navy and the OSD have become increasingly frustrated that the same acquisi-
tion strategy and program issues are addressed repeatedly, both within and across pro-
grams. At the request of the Navy and the OSD, RAND researchers therefore exam-
ined current policies, interviewed current personnel on current processes, documented 
the extent to which process tailoring is needed for shipbuilding programs but may not 
be accommodated, and developed suggestions for improvement.

Current Processes and Accommodations

The current generic acquisition process revolves around three milestones and associated 
life-cycle phases.

Milestone A is the decision point associated with entry into the technology devel-
opment phase. It is typically reached once the Analysis of Alternatives is complete and 
a specific technical solution is proposed. At Milestone A, the MDA2 approves the pre-
ferred material solution, approves the technology development strategy, and prepares a 
certification memo as required by statute.

Milestone B typically marks the formal initiation of a program and entry into 
the engineering and manufacturing development (EMD) phase. By this milestone, 
the program usually has had a preliminary design review, demonstrated relevant tech-
nologies and manufacturing processes, and determined its cost and schedule baseline. 
Here, too, the MDA must prepare a certification memo as required by statute.

Milestone C typically denotes entry into the production phase and authorizes 
a program to begin production at a low rate. By this point in the program, engineer-
ing and manufacturing development is complete and required testing and operational 
assessments have been successful.

Shipbuilding programs can differ from this generic process in several ways. Fol-
lowing Milestone A, acquisition programs typically have a technology development 
phase, with system design and development waiting until formal program initiation, 
which occurs at Milestone B. However, shipbuilding programs can be formally initi-
ated at Milestone A (at the discretion of the MDA), thus beginning their formal pro-

2 The MDA is the Department of Defense official responsible for making programmatic decisions during the 
acquisition process. The Under Secretary of Defense, Acquisition, Technology, and Logistics (AT&L) is gener-
ally the MDA for larger acquisition programs, acquisition category (ACAT) ID, and ACAT IAM. The head of a 
DoD component or Component Acquisition Executive is the MDA for the ACAT IC, ACAT II, and ACAT III 
programs.
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gram activities earlier than other weapon systems. Ship programs tend to have some-
what more concurrency of technology development and system design activities.

Similarly, for shipbuilding programs, Milestone B rather than Milestone C essen-
tially marks the start of initial production by authorizing lead ship construction. 
Unlike other programs, ship programs can begin manufacture during the engineering 
and manufacturing development phase that follows Milestone B in the form of the lead 
ship. For other programs, Milestone C authorizes low-rate initial production, some-
thing that has less meaning for ships because lead ship construction has already begun. 
For nonship programs, Milestone C is also intended to denote the completion of devel-
opment and initial operational testing. Since the lead ship may not have been delivered 
and tested, Milestone C will necessarily have a different meaning for ship programs. 

Despite variations in practice, DoDI 5000.02 is ambiguous or lacks specific  
language regarding how to tailor ship programs. For example, whereas Milestone B  
may authorize production of the lead ship, there is no corresponding language that 
defines when low-rate initial production occurs for ships if production begins at 
Milestone B. There is also no specific language for ships on full-rate production and 
Milestone C. The differing (and sometimes ambiguous) meaning of milestones for 
shipbuilding programs leads to confusion among various acquisition stakeholders. Fur-
thermore, the Secretary of the Navy acquisition instruction is not always consistent 
with the DoD instruction. For example, the Navy instruction notes that Milestone B 
authorizes the lead ship and initial follow ships. The DoD instruction states that Mile-
stone B typically authorizes the lead ship and that long lead3 for follow ships may also 
be approved. 

Stakeholder Views

To explore how the ambiguities of current guidance may affect shipbuilding programs 
and acquisition issues more generally, we conducted more than two dozen interviews 
with representatives from the Navy and from OSD.4 These interviews covered ques-
tions on how ships differ from other major defense acquisition programs, what issues or 
problems arise from these differences in following the 5000 series of instructions, and 
what regulatory changes could facilitate the acquisition of ships.

Both OSD and Navy interviewees noted that the length of time to design and 
build a ship was the primary difference between ships and other acquisition programs. 
They also noted that politics and industrial base considerations played more prominent 

3 Long lead typically refers to the materials or services that must be procured in advance of construction, such 
as steel or propulsion equipment that is procured before the start of construction.
4 We did not interview industry stakeholders in this study, although we have become a familiar with industry 
views from other research. The sponsors of this study wanted us to focus on government stakeholders. We believe 
that the breadth of interviews we conducted adequately covers the issues addressed in this study.
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roles in shipbuilding than in other acquisition programs. Other areas in which inter-
viewees said that shipbuilding programs are unique are the concurrency of design and 
build, greater complexity, high unit cost, and low production rate.

Some interviewees suggested that process tailoring5 is sufficient to address the 
unique requirements of ships, with one even suggesting that all acquisition programs 
require tailoring. Others said that ambiguities in language made implementation 
of the 5000 process more difficult for ships. Among specific areas of difficulty that 
interviewees mentioned regarding ships were interpreting DoD instructions for ships 
(including initial and full-rate production), the content and timing of documentation 
requirements, testing and evaluation issues, statutory issues, and other policy and pro-
cess issues.

Most interviewees did not think the 5000 process was irreparable, but many 
suggested ways to improve it to accommodate shipbuilding programs. Interviewees 
thought the 5000 process flexible, but many said that they found tailoring difficult. 
One claimed that tailoring resulted in more reviews and meetings, providing little 
incentive to seek it. Some said that improved guidance and less formalization of tailor-
ing might make it more useful. Some felt that low-rate initial production and full-rate 
production distinctions should not apply to ships. OSD interviewees suggested more 
and earlier component or subsystem-level testing for ships, whereas Navy personnel 
suggested different language on technological development, recognizing that ships are 
a system of systems, and simplification of the system engineering process. Both OSD 
and Navy personnel felt that improving the ability to tailor, rethinking the meaning of 
currently ambiguous definitions (such as that for low-rate initial production and full-
rate production) for ships, and rethinking the best way to test and evaluate ships would 
be helpful. One interviewee suggested that capturing these definitions in an annex to 
the 5000 process would be helpful.

Program Comparisons

To better evaluate the perceptions of stakeholders about the unique issues of shipbuild-
ing programs, we gathered data on acquisition time lines and major program activities 
for several ship and nonship acquisitions.

The data confirmed that shipbuilding programs often have compressed early 
phases, contract awards that define program phases as well as the sequence of activi-
ties, relatively small total quantities, low annual production rates, a significant por-
tion of the total quantity on contract before testing of the lead ship is complete, and 
a more significant role for the industrial base in influencing program structure and 

5 Tailoring, as used by interviewees, refers to the ability to alter various procedures and requirements of the 
acquisition process to accommodate the unique aspects of a program. This is consistent with how tailoring is 
defined in regulation.
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contracting activity. Perhaps most important, the data confirm an apparent mismatch 
between major milestones and key program events, such as contract awards and testing.  
Ship program design and build events do not appear to align well with the intent, 
timing, scope, and content of some milestone reviews. Often, contract awards 
denote different design stages (e.g., system design, functional design, contract design)  
before Milestone B (or II) rather than technology development and demonstration. 
Milestone B tends to not only approve continued design activity (detail design) but also 
initial production (e.g., the lead ship). Under DoDI 5000.02, Milestone B is intended 
as the start of product development—integrating technologies and maturing concepts 
into a form intended for deployment to the warfighter—whereas ship programs tend 
to treat this milestone as a continuation of design activities. With some notable excep-
tions, system and subsystem demonstration through testing must wait for delivery and 
test of the lead ship, as opposed to the construction of developmental systems intended 
only for test. Ship programs also differed from each other, with the exact sequence, 
timing, and scope of contract awards varying by ship type, size, maturity of design and 
technology, the roles and responsibilities of government and industry, the preferred 
design tools, and the characteristics of the industrial base for each program.

We also identified differences between ship and other programs that appear to 
be real but do not have clear metrics. Milestone decisions and technical activities may 
require information at a level of detail not available until later stages of a ship pro-
gram. Because the lead ship is intended as a deployable asset, live fire test activities 
may, because of the risk of damage, be inappropriate for ships, although this problem 
is becoming increasingly prevalent in programs with high unit costs. Although some 
major acquisition programs, such as satellites, may seem similar to ships in their long 
design and build time frame, deployed and operational first units, small quantities, and 
low production rates, they can also differ in ways, such as the workforce size and skill 
set needed to develop them and their operational environments. This underscores the 
need to tailor acquisition processes.

Yet care must be taken in tailoring programs. For example, because annual 
production rates for many complex ships are low and steady, the normal distinction 
between low-rate and full-rate production made by Milestone C is not relevant. Simply 
dropping Milestone C for ships, however, risks losing other attributes for it that are rel-
evant to oversight, such as the completion of development and initial testing.

Designing the Ideal Ship Acquisition Process and Strategy

How might acquisition processes and milestones be best tailored for ship programs? To 
gain insight, RAND researchers considered two hypothetical possibilities: an uncon-
strained process in which constraints and requirements can be ignored to understand 
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the range of possible alternatives, and a constrained case in which constraints affect the 
timing and scope of oversight activities.

In the unconstrained case, Milestone A, as the start of major activity, is relatively 
fixed, but some latitude is available for technical and engineering activities and sub-
sequent milestones and other oversight activities. Milestone B may be as early as the 
beginning of detail design work or as late as the start of construction for the lead ship. 
Milestone C could occur as early as the start of construction for the first ship or as late 
as the completion of initial operational test and evaluation.

This unconstrained case suggests a number of desirable “best” practices. The 
shipyards, weapon-system contractors, and Naval Sea Systems Command (NAVSEA) 
should collaborate, beginning with feasibility studies. Lead responsibility would shift, 
depending on activity, life-cycle phase, and relative competency. Prototyping (with or 
without competition) would be done to the maximum extent possible at the compo-
nent and subsystem level. Early and continuous developmental and operational testing 
would be performed. Verification through inspection, analysis, modeling and simula-
tion, similarity, and demonstration would all be acceptable practices. The gap between 
lead ship and follow ship would increase to reduce technical and operational risk; the 
follow ship would be built only after initial operational test and evaluation (IOT&E) 
is complete.

There is no “right” alternative; each has pros and cons. In a case with late mile-
stones and little overlap of program phases, the technology and program baseline are 
more mature when decisions are made. Rework and redesign risks are minimized. 
However, longer program durations may lead to requirements “creep” and pose a sig-
nificant challenge to the industrial base. Waiting to procure the follow ship until after 
the lead ship has completed IOT&E may be impractical, resulting in an excessive 
production gap, learning loss, higher material costs, and vendor base impacts. Where 
Milestone B can be aligned as needed and there is some concurrency in design and 
construction, the milestones can be aligned with the key functional activities of the 
ship design/build process. This option will require explicit process tailoring to define 
when Milestone B occurs for each ship program. An early milestone case with overlap 
of technology development, design, and construction phases would potentially allow 
mature technologies to be fielded more rapidly. These milestones mark the start of 
key functional activities in the ship design/build process. Nevertheless, satisfying the 
documentation requirements earlier in the process may be very challenging or might 
require a waiver. The concurrency of the process introduces risk of various kinds. The 
“optimal” program structure is thus very closely tied to the characteristics of a particu-
lar ship concept (e.g., technological maturity, design maturity, relevant industry capa-
bilities) and an acceptable balancing of associated risks.

In the constrained case, however, the programmatic choices the Navy can make 
are influenced by a large set of factors, including technical and engineering activi-
ties, statutory and regulatory requirements, industrial base issues (workforce, financial 
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viability of shipyards), capital equipment requirements, force structure requirements, 
political factors, and overall fiscal constraints. As a result, the constrained oversight 
case looks like the nominal process for current ship programs. Milestone B denotes the 
start of detailed design and authorizes lead-ship construction, with an interim prog-
ress review authorizing initial follow ships. The role of Milestone C remains unclear, 
especially when few ships are to be built in a program. Milestone C might replace the 
interim progress review that authorizes follow ship construction. However, stakehold-
ers had mixed opinions on this; some supported the idea, but others said that moving 
Milestone C would provide only limited oversight value because much information 
would remain unchanged after Milestone B.

Policy Options

There is a range of policy options for ship programs to reconcile the problems posed by 
unique characteristics of shipbuilding programs and ambiguities in DoD instructions. 
At one extreme, policymakers may choose to exempt ship programs from the DoD 
5000 series. At another extreme, the DoD instructions might be rewritten to include 
language for each commodity type.

Exempt Ship Programs from the DoD Instructions

Exempting ship programs from the DoD instructions would give the Navy increased 
flexibility to design and manage ship programs. This would effectively shift program 
oversight to the Navy. Yet it would also shift many of the same problems to the Navy, 
given the ways shipbuilding programs can differ from each other.

Remove All References to Commodity Types in the DoD Instructions

A less extreme measure would remove all references to commodity types in the DoD 
instructions. Indeed, ships and satellite programs are the only weapon systems cur-
rently mentioned explicitly. Removing such explicit mention would leave just high-level 
guidance to tailor processes as appropriate. However, this option would not address the 
core issues that pose real challenges to ship programs. In particular, stakeholders would 
still debate what process tailoring is required for each ship program because of which 
characteristics, with no additional guidance on the range of acceptable options.

Clarify the Language and Interpretation for Ship Programs

Clarifying the language and interpretation for ship programs could help resolve ambi-
guities and conflicts in requirements. Additional guidance on how the process could 
be adjusted (tailored) for ship programs could ensure a more standardized interpreta-
tion of regulations and help coordinate the efforts of Program Managers and oversight 
officials. A policy memo could make explicit those parts of the acquisition process that 
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need to be tailored for ship programs as well as the range of tailoring options available. 
Each ship program would need to address each tailoring area as part of its acquisition 
strategy documentation.

Rewrite the Base Acquisition Regulation to Include Language for Each Weapon 
Type

Going beyond some clarifying language to rewrite the base acquisition regulation to 
include language for each weapon type could result in new problems rather than solv-
ing existing ones. Rewriting the base acquisition regulation could reduce program 
management flexibility and at the same time result in differing processes for ships, 
satellites, launch vehicles, armored vehicles, aircraft, and other programs, ultimately 
resulting in a number of completely different, independent acquisition processes. The 
result would be a highly complex set of acquisition regulations and processes adding to 
the burden of both Program Managers and oversight officials.

Conclusions and Recommendation

In the near term, we recommend clarifying the language and interpretation of existing 
regulations and guidance. This would involve making the language in DoD instruc-
tions more internally consistent and broader to mitigate the most critical ambiguities, 
aligning the language and intent of DoD instructions with those of the Secretary of the 
Navy, and providing more specific guidance on a standardized interpretation of policy 
and a standardized process for tailoring. This solution will require that oversight and 
program management officials agree to early and continuous interactions and captur-
ing of tailoring decisions in the acquisition strategy approved at Milestone B (or in the 
technology development strategy approved at Milestone A).6 Both communities must 
also follow the tailored strategy afterward, lest deviations cause the entire set of tailor-
ing decisions to be revisited.

6 A 2009 Government Accountability Office (GAO) report reaches a similar conclusion. See GAO, 2009b.


