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ACQUISITION EFFICIENCY AND THE FUTURE
NAVY FORCE

HOUSE OF REPRESENTATIVES,
COMMITTEE ON ARMED SERVICES,
SUBCOMMITTEE ON SEAPOWER AND PROJECTION FORCES,
Washington, DC, Tuesday, December 1, 2015.

The subcommittee met, pursuant to call, at 2:25 p.m., in room
2212, Rayburn House Office Building, Hon. J. Randy Forbes (chair-
man of the subcommittee) presiding.

OPENING STATEMENT OF HON. J. RANDY FORBES, A REPRE-
SENTATIVE FROM VIRGINIA, CHAIRMAN, SUBCOMMITTEE
ON SEAPOWER AND PROJECTION FORCES

Mr. FORrRBES. Today, the subcommittee meets to discuss Navy
shipbuilding plans and to discuss opportunities to procure the plat-
forms we need at lower costs to the Department [of Defense, DOD]
and the American taxpayer. Our panel today includes two distin-
guished experts: Mr. Ronald O’Rourke of the Congressional Re-
search Service [CRS]; and Dr. Eric Labs of the Congressional Budg-
et Office [CBO].

Gentlemen, we thank you both for being here once again and all
the help and advice you give to this subcommittee. We also want
to thank you for the invaluable support you have provided to this
subcommittee over the years. In April of 2013, the Under Secretary
of Defense for Acquisition, Technology, and Logistics, Frank Ken-
dall, wrote a memo to the Defense Acquisition Workforce about
how to achieve better buying power. In this memo, he indicated
that the first responsibility of the acquisition workforce is to think.

When I read this memo for the first time, I must admit that I
laughed a little. I couldn’t believe that the Department of Defense’s
senior acquisition official was reminding the workforce to think.
However, reflecting on this memo now, I think he may have been
on to something. And I hope that our hearing today can stimulate
some fresh thinking about how we pay for our national defense.

Looking at the Armed Services acquisition reform efforts to date,
it seems to me that they have been focused primarily on structural
efficiencies within the Department of Defense. I believe that there
is a significant amount of work to do in this area. And I applaud
Chairman Thornberry for his leadership and his efforts. At the
same time, I think it is equally plausible that we can achieve more
efficiencies and savings if all of us in Congress work with the De-
partment to use the legislative tools that are already available in
our toolbox. Those tools include the authority to execute multiyear
procurement contracts and incremental funding. These authorities
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provide contract stability for the industrial base and allow the gov-
ernment customer to achieve economies of scale.

On the programs within the subcommittee’s jurisdiction, I believe
that we may be able to achieve savings of 10 percent just by chang-
ing the way we go about buying our ships. Ten percent may not
sound like a lot. But if applied to something like the Ohio Replace-
ment Program, which is projected to cost around $100 billion, that
10 percent would equate to savings of $10 billion over the course
of the program. Looking at all the pressures and demands on the
shipbuilding budget, that kind of money really matters, especially
as the Ohio Replacement Program ramps up. That is why Mr.
Courtney and I have worked to grant those authorities to the Na-
tional Sea-Based Deterrence Fund. I think it is time for the De-
partment to take Secretary Kendall’s direction to heart and think
hard about what acquisition vehicles will provide the most savings
to the Department.

As to the broader 30-year shipbuilding plan, I still fear that the
existing plan is predicated on pixie dust and highly optimistic.
While the Navy’s plan purports to achieve a 308-ship Navy by
2022, it assumes that there will be a significant expansion in the
funding for shipbuilding beyond what we have seen in recent his-
tory. I think a more plausible alternative is to increase the overall
Department of Defense top line, ensure that a credible Navy build
plan is accommodated within this higher top line. I think that
CBO’s assessment of a 30-year shipbuilding plan seeks to provide
some budget reality to the pixie dust. And I look forward to hearing
your testimony on this issue. Ultimately, at the end of this hearing,
I hope to have a clearer picture of both the challenges that we face
in funding our Navy and of the opportunities that Congress can ex-
ploit to turn Navy requirements into a shipbuilding reality.

With that, I turn to another leading proponent of American
seapower, Ranking Member Mr. Joe Courtney of Connecticut.

[The prepared statement of Mr. Forbes can be found in the Ap-
pendix on page 25.]

STATEMENT OF HON. JOE COURTNEY, A REPRESENTATIVE
FROM CONNECTICUT, RANKING MEMBER, SUBCOMMITTEE
ON SEAPOWER AND PROJECTION FORCES

Mr. COURTNEY. Thank you, Mr. Chairman.

And thank you for holding these series of hearings really which
are I think, you know, building to this afternoon’s testimony. So,
in the interest of time, I am not going to read my whole statement.
I will submit it for the record.

But, again, just, you know, a couple of quick points which is that,
you know, I think a lot of people, when they think about defense
issues and shipbuilding issues understandably focus on the Budget
Control Act [BCA], sequestration. And, you know, thank goodness
we came together with a 2-year agreement that lifted at least par-
tially those caps to give some stability in terms of planning and
some relief in terms of the, you know, the Defense Act that we
passed this year and the budget that we passed. But I think many
closer observers understand that the challenge is actually in many
respects much bigger than that. And I think the two witnesses un-
derstand that intimately.



3

A couple days ago, Mike McCord, who is the Defense Department
Comptroller, gave an interview in one of the journals. And he made
the point that I think really the uncertainty is more about beyond
the BCA. And, again, that is where we have a lot of concern. This
is not a problem that I think, frankly, we can do much to solve in
this administration of what is going to happen in the 2020s. I
mean, in one sense, he acknowledged what I think we have been
saying in this subcommittee for a number of years which is the
challenge to shipbuilding, frankly, is longer term and bigger than
even the Budget Control Act. And the solution is something that
can’t wait until the 2020s. It really requires people to focus on
ways to stretch the dollars in an intelligent way and not a reckless
way.

And, again, I think our subcommittee has distinguished itself ac-
tually with the National Sea-Based Deterrence Fund, with the tools
it created, as well as the structure of funding, which has a good,
solid precedent, as Mr. O’'Rourke can point out, and I think he does
in his testimony here today. And the time is now, that we can’t sort
of just sort of put this off as a 2020s issue. And, again, I think the
two witnesses can help us amplify that message and create a good
record so that we can continue to build on the work that we did
in this year’s Defense Authorization Act. So, again, I will submit
my full statement and yield back the balance of my time.

[The prepared statement of Mr. Courtney can be found in the Ap-
pendix on page 27.]

Mr. FORBES. Mr. Courtney yields back the balance of his time.

With that, we are ready for our witness.

Thank you, once again, gentlemen, for all that you do for our
country and for being here consistently to help us and advise us.

And, Dr. Labs, it is my understanding that you are going to go
first. So, with that, we yield the floor to you and look forward to
your comments.

STATEMENT OF ERIC J. LABS, SENIOR ANALYST FOR NAVAL
FORCES AND WEAPONS, CONGRESSIONAL BUDGET OFFICE

Dr. LaBs. Thank you. Chairman Forbes, Representative Court-
ney, members of the subcommittee, it is a pleasure to be here today
to discuss the Navy’s 2016 shipbuilding plan.

Mr. Chairman, with your permission, I would like to submit my
statiment for the record and summarize it here in a few brief re-
marks.

Mr. ForBES. Without objection, both statements will be sub-
mitted for the record.

Dr. LaBs. My written testimony today focuses on the costs and
force structure implications of the Navy’s 2016 plan, and is based
on the recently released CBO report entitled “Analysis of the
Navy’s Fiscal Year 2016 Shipbuilding Plan,” which is required
under section 1011 of the 2012 National Defense Authorization Act
[NDAA]. In my remarks today, I will focus on the key points of that
report and highlight a few points on acquisition efficiency.

First, if the Navy received the same amount of funding for ship
construction over the next 30 years that it has over the last 30
years, which is a little less than $16 billion for all activities related
to ship construction, it will not be able to afford all 264 ships in
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its plan. The Navy estimates that it will cost an average of $16.5
billion per year over 30 years to implement its plan. But I want
to stress that that amount is for new construction only. The Navy
must fund a number of other activities from its shipbuilding ac-
counts. CBO estimates that those other activities, such as refueling
of nuclear-powered aircraft carriers and the outfitting and delivery
of all new warships, would add an additional $1.9 billion per year
to the Navy’s estimate. Thus, the Navy’s cost is actually $18.3 bil-
lion per year, or more than 15 percent higher than what the service
has received historically.

In contrast, CBO’s estimates of the Navy’s shipbuilding plan are
$1.8 billion or about 10 percent higher than the Navy’s. CBO esti-
mates that it would cost $18.4 billion per year for new ship con-
struction and $20.2 billion for everything the Navy needs to fund
in its ship accounts. That amount is about 30 percent higher than
the historical average.

The Navy shipbuilding plans over the last 3 years have become
progressively more frank and direct in reporting to Congress the
challenge the Navy faces in implementing its plan under current
fiscal conditions. The 2016 plan does not, for example, depend on
achieving any heroic assumptions regarding the level of spending
in other budget accounts. And while the Navy’s cost estimates for
new ships are, in my view, a little optimistic, they are not dramati-
cally so. As I stated before this committee 2 years ago, the Navy’s
shipbuilding plan is really a statement of resources required to buy
the fleet the Navy says it needs. As a result, the Budget Control
Act of 2011, now amended by the Bipartisan Budget Act of 2015,
did not affect the composition of the Navy’s report. However, if the
BCA remains in place, funding for ship construction will be well
below the amounts required for the 2016 shipbuilding plan unless
such funding is protected at the expense of other military activities.

Between 2016 and 2021, which are the remaining years of the
Budget Control Act, the Navy’s shipbuilding account would have 28
percent less funding if the service receives the same percentage of
DOD’s budget and devotes the same 10 percent of its budget to
shipbuilding that it has historically. That represents a difference of
about 15 fewer ships or $26 billion less by 2021.

In recent years, Congress has added additional money to ship-
building, increasing the Navy’s shipbuilding account by an average
of 10 percent above the President’s request. But even if that were
to continue, it would only partially alleviate the shortfalls under
the Navy’s plan.

Let me turn to the subject of acquisition efficiency, which Mr.
O’Rourke will discuss in more detail. Generally, one of the most ef-
fective ways to reduce the unit price of individual ships is to buy
them at higher rates. However, if such a strategy is pursued for all
shipbuilding programs, the budgetary resources required annually
would likely be higher than those already proposed in the Navy’s
shipbuilding plan. If purchasing more ships as an acquisition strat-
egy is pursued for different ships, ship types, and rotation, parts
of the shipbuilding industrial base may be left barren for periods
of time, which would result in higher start-up costs when the rota-
tion favors the sector again or, alternatively, yards could exit the
shipbuilding business altogether.
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The cost estimates associated with the Navy’s shipbuilding plan,
both the Navy’s and CBO’s, already incorporate in most cases ac-
quisition efficiencies that stem from multiyear and block buy con-
tracts, as well as competition. A notable exception is the Ohio Re-
placement Program. The Navy’s cost estimate for the follow-on
Ohio replacements, boats 2 through 12, is $5.7 billion per ship.
CBO’s equivalent estimate is about a billion dollars higher. Using
a block buy strategy or purchasing those ships through the Na-
tional Sea-Based Deterrence Fund could potentially save several
hundred million dollars per submarine under both Navy’s and the
CBO’s estimates.

I would like to close with a word of caution. While there may be
other acquisition efficiencies still to be had in various programs of
the Navy’s shipbuilding accounts, those efficiencies alone will not
%ikelly close the gap between the Navy’s plan and historical funding
evels.

Thank you, Mr. Chairman. I would be happy to respond to any
questions you may have.

[The prepared statement of Dr. Labs can be found in the Appen-
dix on page 29.]

Mr. ForBES. Thank you Dr. Labs.

Mr. O’Rourke.

STATEMENT OF RONALD O’ROURKE, SPECIALIST IN NAVAL
AFFAIRS, CONGRESSIONAL RESEARCH SERVICE

Mr. O'ROURKE. Chairman Forbes, Ranking Member Courtney,
distinguished members of the subcommittee, thank you for the op-
portunity to appear before you today to testify on acquisition effi-
ciency and the future Navy force. As requested, my testimony fo-
cuses on multiyear procurement, block buy contracting, combined
purchases of materials and components, and incremental funding.
Now, these are topics I have been following in my CRS reports
since 2002. I have eight points that I would like to make.

The first is that multiyear procurement can reduce the cost of
ships by roughly 10 percent compared to costs under the standard
approach of annual contracting. In recent years, savings from the
use of multiyear procurement have helped Congress and the Navy
to convert a 9-ship buy of DDG 51 destroyers into a 10-ship buy,
%nd a 9-ship buy of Virginia-class attack submarines into a 10-ship

uy.

The second point is that block buy contracting can reduce costs
by comparable amounts if the authority granted for using block buy
contracting explicitly includes authority for making economic order
quantity, or EOQ, purchases of components. If EOQ authority is
not included, then the savings from block buy contracting will be
something less.

Third point is that block buy contracting can be used at the out-
set of a shipbuilding program starting with the lead ship in the
class. Multiyear procurement, in contrast, cannot be used until the
lead ship has completed construction. This is due to a provision in
the law regulating multiyear procurement.

The fourth point is that shipbuilding programs that do not use
multiyear procurement or block buy contracting might still be able
to reduce their procurement costs by using combined purchases of
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materials and components. This is possible for ships funded
through the National Defense Sealift Fund or the National Sea-
Based Deterrence Fund.

The fifth point is that multiyear procurement contracts and block
buy contracts can be awarded competitively, that multiyear pro-
curement contracts by law must be fixed-price contracts, and that
block buy contracts can also be fixed-price contracts.

The sixth point is that incremental funding can help mitigate
budget spikes associated with very expensive ships that are pro-
cured at a rate of less than one per year, such as aircraft carriers
and LHA-type [Landing Helicopter Assault] amphibious assault
ships. Mitigating budget spikes might reduce the need for the Navy
to shift the procurement of other items to years before and after
the spike. Since shifts of that kind can increase costs for those
other programs, using incremental funding in a shipbuilding pro-
gram might help avoid cost increases to other programs.

The seventh point is that from a congressional perspective, mak-
ing greater use of multiyear procurement and block buy contracting
involves certain tradeoffs, such as accepting reduced congressional
control over year-to-year spending, accepting reduced flexibility for
making changes in Navy shipbuilding programs in response to
changes in strategic or budgetary circumstances, and accepting the
risk of having to make penalty payments to shipbuilders if multi-
year contracts need to be terminated due to unavailability of funds
needed for the continuation of the contracts.

My eighth and final point is that several Navy shipbuilding pro-
grams can be viewed as candidates for using multiyear procure-
ment, block buy contracting, or combined purchases of materials
and components.

My prepared statement discusses these opportunities. In consid-
ering whether to grant authority for using multiyear procurement
or block buy contracting, Congress may weigh the potential savings
of these measures against the tradeoffs I just mentioned.

Mr. Chairman, this concludes my remarks. Thank you again for
the opportunity to testify. And I look forward to the subcommittee’s
questions.

[The prepared statement of Mr. O’'Rourke can be found in the Ap-
pendix on page 71.]

Mr. ForBES. Thank you, Mr. O’'Rourke.

And I am going to save my questions for the end because I have
a number of them that I want to make sure we get on the record.

So, at this time, I will recognize Mr. Courtney for any questions
he may have.

Mr. COURTNEY. Thank you, Mr. Chairman.

So, Mr. O'Rourke, I mean, your work on shipbuilding goes back
obviously decades at this point. And when we crafted the National
Sea-Based Deterrence Fund in the last Congress, again, there was
some question about just, you know, the novelty or what was per-
ceived as the novelty of that approach in terms of removing it from
the shipbuilding account. You mentioned the Sealift Fund, and I
just wonder if you could sort of talk a little bit more about that in
terms of how it has operated over the years and particularly in
terms of whether it was able to achieve efficiencies because of the
authority that Congress gave when it was created.
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Mr. O’ROURKE. That is right. When the idea of having something
like the Sea-Based Deterrence Fund was being considered in Con-
gress, I included in my report on the Ohio Replacement Program
a discussion of possible precedents for that fund, and there were
two. One was the National Defense Sealift Fund, and the other was
mission-oriented budgeting for missile defense programs, which
was also a way of taking funding for a certain thing and segre-
gating it to a particular part of the budget.

To get at your question about how the National Defense Sealift
Fund has operated, because that fund was located outside the pro-
curement title of the DOD Appropriation Act, the full funding pol-
icy was applied differently to the use of that fund than it would be
to funds inside accounts that were underneath the procurement
title of the DOD Appropriations Act. And because the full funding
policy was applied differently, it gave the Navy the ability to, in
effect, cash flow money across the hulls, and that in turn allowed
the Navy to pursue batch orders of components for the ships in the
class that they were procuring through the National Defense Sea-
lift Fund.

So, on two occasions, more recently with the T-AKE-class [Lewis
and Clark-class] cargo ships and, before that, for a class of DOD
sealift ships called the large medium-speed roll-on/roll-off ships, the
Navy used this cash-flowing strategy to pursue batch orders, com-
bine purchases of components for ships, several ships in the class,
not just for the one that happened to be funded that year, and that
allowed the Navy to reduce the cost of those ships by a few percent
because those components happened to be purchased in a batch
fashion, which was more efficient for the component manufactur-
ers.

Mr. COURTNEY. And, Mr. Labs, again, that experience is at least
somewhat analogous if not the same as your comments regarding
the Ohio Replacement Program. Is that right?

Dr. LaBs. Yes, Mr. Courtney. What I would envision, the way 1
envisioned the National Sea-Based Deterrence Fund to work would
be similar to the National Defense Sealift Fund and the authorities
that have given to that of providing for economic order quantity
purchases of components and various materials for the ships as
well as then being able to cash flow that money across more than
one ship of the program. The way I look at it, that should give a
savings of the current estimated round numbers of $6 billion per
boat. You are going to save somewhere in the neighborhood of 5
percent with those kinds of authorities and that kind of ability to
cash flow an economic order of quantities of those ships.

Mr. COURTNEY. Well, thank you. That is a point we probably
want to highlight in the transcript when we are done here today.

And my last question is that, you know, during the discussion
about the Ohio Replacement Program, you know, a lot of our mili-
tary witnesses have talked about the fact that the New START
[Strategic Arms Reduction Treaty] Treaty is going to shift a greater
burden on sea-based deterrence in terms of the, you know, the
three-legged stool of nuclear deterrence. Given the fact that, again,
there is that shift that is going to take some of the burden away
from the Air Force and the Army, you know, in terms of trying to,
you know, justify the special treatment, if you want to call it that,
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of the National Sea-Based Deterrence Fund, again, it sort of aligns
with the strategic policy of this country in terms of nuclear deter-
rence because of the way that, you know, the system is going to be
designed after New START. I mean, and I guess, well, that is sort
of a statement. I guess the question is, in the past, has Congress,
because of those kinds of, you know, rationales, shifted greater
budget dollars to one branch versus another? I mean, there is no
sort of precast pie chart for how the different branches get their
money. And given the fact that we may have different priorities
from one year to the next, I mean, we are free to make that choice.
Is that a safe statement, Mr. O’'Rourke?

Mr. O'ROURKE. I would agree with that. I think both Eric and
I have testified in the past and will do so again today, that the idea
that the distribution of funding within the DOD top line is fixed
in stone or sacrosanct is not correct. If you look at the historical
record, you will see that there was a period of rather stable divi-
sion of resources between 1973 and 2003. And I think it was during
that 30-year period that many people got the idea that that divi-
sion was fixed or set in stone. But in the years before that period,
and in the years after the end of that period, in fact, there have
been fairly significant swings in the division of resources among
the services within the DOD top line. But to build a little bit more
on what Eric was saying, and I think to get at part of what your
question was about in terms of the value of the fund in relation to
this program, now that the National Defense Authorization Act has
been enacted, there is a new enhanced authority within the Sea-
Based Deterrence Fund that is unique and goes beyond what is in
the permanent statute for multiyear procurement or what by prece-
dent you might also write into a block buy authorizing provision.
And that is a new authority to pursue joint procurement of mate-
rials and components across shipbuilding classes, specifically across
the nuclear-powered ships. So there is three programs there, not
just Ohio replacement, but also Virginia and the Ford class, that
can now have as an option the idea of procuring materials and
components across all three programs. That authority does not
exist in the statute for multiyear procurement. So in terms of mak-
ing a dollars-and-cents argument for saving money and achieving
efficiency during a time of constrained defense resources, there is
now a mechanism within the National Sea-Based Deterrence Fund
that does not exist under multiyear procurement or by extensions
doing something similar under block buy contracting, and that is
the ability to do these cross-class combined purchases of materials
and components. That can achieve savings that would not be pos-
sible under multiyear procurement alone or under a similar provi-
sion that might be written into a block buy contract.

Mr. CoUurRTNEY. Well, thank you both for your testimony.

Yield back, Mr. Chairman.

Mr. FORBES. Before we go to Mr. Conaway, I just want to make
sure we have got a good picture of what Mr. Courtney has just
said. As we are looking right now, Mr. O’'Rourke, as we put in the
new authorities that we have in the National Sea-Based Deterrence
Fund, we have had some individuals indicate to us that we could
have savings anywhere between 5 percent or as much as 10 per-
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cent or so. And would you think that those estimates would be un-
reasonable to project?

Dr. Labs.

Dr. LaBs. Mr. Chairman, yes. I agree with the 5 to 10 percent
range. And the way that works and the way the CBO sort of does
the estimating process sort of economic order quantity authority,
which has been put into the National Sea-Based Deterrence Fund,
is going to give you somewhere in the neighborhood of a 5 percent
savings because of the ability to sort of, as Mr. O’'Rourke said, to
buy components either jointly with other programs or just within
the Ohio-class replacement itself.

Further authorities that would allow it to sort of do a block buy
contract over, you know, several ships of the class could get you an-
other 5 percent and upwards in the 10 percent range. So if you are
talking about a $6 billion submarine in round numbers, you know,
you are looking at a $300 million to $600 million savings, you
know, per boat.

Mr. FORBES. And if you are looking at $100 billion program and
%rou could save 10 percent, you are talking about roughly $10 bil-
ion.

Dr. LABS. That’s fair.

Mr. FORBES. So at a time when we are making enormous cuts
in Army brigades, in readiness, in strike fighter shortfalls, in muni-
tion shortfalls, all taking real pain to the warfighter, this is an op-
portunity for us to have a substantial savings without having to
take that pain to the warfighter simply by setting up this fund.
Would that be a fair statement to make?

Dr. LABS. Yes, Mr. Chairman.

Mr. FORBES. And the last part on that before we go to Mr.
Conaway, is one of the downsides to that normally is the fear that
we may not ultimately purchase all of those boats, but in this par-
ticular case, it is also another difference because we know we are
going to be acquiring and building those 12 boats. Is that a fair
statement?

Dr. LABs. The Navy has stated that the Ohio-class replacement
is their number one priority, and the assumption is, is that that
will be funded before all other acquisition programs will be in the
Department of the Navy.

Mr. FORBES. Okay.

Mr. Conaway is recognized for 5 minutes.

Mr. CoNAWAY. Thanks, Chairman.

As I listen to both of you on multiple occasions, it seems like we
are constantly stuffing square pegs in round holes. If you could be
dictator or king for a week and could eliminate all of this morass
that you know so well, how would a proper acquisition program
look like? I mean, we have got all this multiyear block and all this
other kind of stuff that you talk about. All of that has been cobbled
together over a number of years in responses to struggles and ev-
erything else. Cutting through all of that, and maybe this is a
waste of time, but cutting through all of that, is there a better way
to build this mousetrap than the current Rubik’s Cube we currently
put ourselves through?

Mr. O'ROURKE. Well, as you know, Eric and I can’t make policy
recommendations. That is prohibited by our agencies. But your
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question gets at the issues of lessons learned in shipbuilding and
what are good ways of conducting shipbuilding programs and, to
some degree, acquisition programs in general. It is my view that
the lessons in shipbuilding have been identified quite thoroughly
over the years. And the question has not been to identify those les-
sons; it has been to live up to them and to continue to implement
them and not stray from them. And if I could give you a short list
of what those lessons are, they have been mentioned over the years
by many people, and I think they would be echoed to a large degree
within the acquisition directorate of the Department of the Navy,
it would be the following. There are eight or nine points here.

The first would be to get the operational requirements for the
program right, up front, so that you don’t get into a situation of
changing the requirements in the midst of the program.

You would impose cost discipline up front by using realistic price
estimates and consider not only development and procurement
costs but lifecycle operation and support costs as well.

Third point would be to employ competition where possible in the
awarding of design and construction contracts.

A fourth would be to use a contract type that is appropriate for
the amount of risk involved and structure its terms to align incen-
tives with desired outcomes.

A fifth is to minimize design/construction concurrency by devel-
oping the design to a high level of completion before starting con-
struction and by resisting changes in requirements during con-
struction.

Next one is to properly supervise construction work by maintain-
ing an adequate number of properly trained Supervisor of Ship-
building, or SUPSHIP, personnel.

And the final two are to provide stability for industry in part by
using, where possible, multiyear procurement or block buy con-
tracting.

And then, lastly, to maintain a capable government acquisition
workforce that understands what it is buying, as well as the points
that I have just gone through. Again, these are points that people
who have worked a long time in shipbuilding have mentioned over
and over again over the years. The challenge is not identifying
those points. It is living up to them.

Mr. CoNawAaY. Well, it is one thing to—and, by the way, I am
impressed that you had that list handy like that because I just
made up my question sitting here. It wasn’t like you got any heads-

up.

So, all right, the question about living up to it. What about the
current legal structure, all the vast, you know, number of NDAAs
that have been signed over the years, what about the current sys-
tem that does not allow that. Does that mechanically keep you
from being able to—or the system from being able to implement
those best practices? Are there things that we should do differently
or laws we should change to make that happen?

Mr. O’ROURKE. I think in connection with that, I will refer back
to something that the Navy’s own acquisition executive, Sean
Stackley, I think has said, which is that the first thing is to have
good people in your acquisition workforce. And if they know what
they are doing and they are knowledgeable and skilled in what
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they are doing, they can make the system work, even if there are
imperfections in that system; whereas the opposite or the obverse
is much more problematic. You can have a perfect system——

Mr. CONAWAY. Yeah, but we intend to have both——

Mr. O'ROURKE. Right, and you want to strive toward——

Mr. CONAWAY [continuing]. And a system that works for them.
So to your first point, if we put great people in place, they can
make any system work. Well, that may be great as an exercise, but
wouldn’t it be better to have both really good people in place as
well as a scheme that makes the most sense? And I know you can’t
make policy recommendations, but we don’t do—every time we go
through some sort of acquisition reform process, we never let it fix
and bake enough before we start on the next round. But all your
conversation you guys both went through, it seems incredibly dif-
fS'lcult to get through all of those hoops and get the ships we need.

0_

Dr. LABS. The one thing I would add to Ron’s answers, which
were excellent, was that—and he touched on it. I am going to put
a term on it, which is organizational culture. The culture of your
acquisition organizations have got to be incentivized in a way that
they are interested in getting things right. In other words, you
don’t sort of do unrealistic cost estimates which are going to create
any number of problems as the program evolves. And if they are
interested in sort of getting all the requirements right and the de-
sign right ahead of time, and to the extent that there is legisla-
tion—I don’t know if there is; I am not a lawyer, and I am not an
expert on acquisition reform—to the extent that you can sort of en-
courage those kinds of organizational imperatives within your ac-
quisition directorates, I think that is all to the good.

Mr. CoNAWAY. I guess the frustration I have is that there is no
way to—there seems to be no upside to folks in that business to
take risks. And taking risks, if it works, great. If it doesn’t work,
you just get punished and beat to death. And so there is no upside
to do that.

And, anyway, I yield back.

Mr. FOrBES. Thank you, Mr. Conaway.

Mr. Langevin is recognized for 5 minutes.

Mr. LANGEVIN. Thank you, Mr. Chairman.

I want to thank both of our witnesses for your testimony and the
extraordinary work and contributions you are making to the com-
mittee in helping us to understand these challenges. I want to con-
tinue on the line of questioning Mr. Courtney had raised with the
National Sea-Based Deterrence. In your statements, you both noted
that the Ohio Replacement Program is the Nation’s number one
strategic priority and will have a significant impact on the Navy’s
30-year shipbuilding plan if its effects aren’t mitigated. So obvi-
ously to help answer this, the Congress created the National Sea-
Based Deterrence Fund, and I would like to give you an oppor-
tunity to further explain how cost savings from this method of im-
plementation would perhaps indirectly benefit other programs of
interest to the Navy at risk due to the budgetary strain from re-
capitalizing our strategic deterrent.

Mr. O'ROURKE. In terms of the benefits of the mechanism and
how they can help other programs as a result, there are two things
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that I would say. The first would be to reiterate my point earlier
that there is now an authority within the National Sea-Based De-
terrence Fund that does not exist in the standard statute that gov-
erns multiyear procurement. And that is an authority to do—com-
bine purchases of materials and components across classes. So that
legislation, which has just been enacted into law, provides a unique
mechanism of savings that would be on top of the savings that you
would get from using a block buy contract with EOQ authority or
a multiyear procurement contract with its automatic EOQ author-
ity. How much more, I don’t know exactly what the additional sav-
ings would be, but we are in a situation with a constrained defense
top line where additional savings are, in general, a welcome thing
because it can free up money for use in other programs.

The other way in which you can mitigate the impact of this pro-
gram on other Navy programs or on other DOD programs generally
is by mitigating the budget spikes associated with the funding of
each ship in the program. That is something that can be done
through incremental funding if the Congress and the executive
branch agree to do that. And this is something that is already used
with aircraft carriers and LHA-type amphibious assault ships, and
very much for that reason: so that you don’t have to push programs
to either side of that budget spike. When you do that to those other
programs and you move them to the years before and after the
spike, you can disrupt their procurement schedules, which can
i:h"ive up their costs by causing instability in their production time-
ines.

So if you can mitigate the spike that would otherwise force you
to move those other programs to the side, you can preserve the pro-
duction timelines a little better for those other programs and avoid
the cost increases that would result from those disruptions.

Dr. LaBs. To put the specific Ohio-class replacement example on
that, in 2021, the Navy would currently plan to spend $7 billion
in 1 year buying the bulk of the lead Ohio replacement ship. There
is, you know, procurement funding that occurs before that period
starting in 2017, but the plan is $7 billion in 2021. That is a big
hunk of money to swallow in 1 year. So to the extent that the au-
thorities, as Mr. O’'Rourke said, can sort of help spread that out a
little bit, it would make sort of planning and going back to the
issue of stability something that helps other shipbuilding programs
or certainly the avoidance of higher costs in other shipbuilding pro-
grams.

Mr. O’'ROURKE. If you wanted to do that in a very forward lean-
ing or even aggressive manner, it would be to pursue the revised
procurement schedule that I laid out in notional form in my testi-
mony for starting the procurement boats—the procurement of the
12 boats earlier and maybe stretching it out at the end a little bit
later. That would put more open years into the total procurement
profile, into which the incremental funding for those individual
boats could be transferred and would provide more opportunities
for avoiding budget spikes than you have in the current schedule
for the program.

Mr. LANGEVIN. Thank you. That was helpful.

So let me look at it the other way. Conversely, if we fail to take
advantage of the National Sea-Based Deterrence Fund and force
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these costs on the Ohio Replacement Program to come out of the
shipbuilding account, what would that mean for the Navy’s ability
to project power and remain technologically superior in the future?

Dr. LaBS. Mr. Langevin, I have a section in the CBO report that
discusses if the Navy is still constrained with a historical level of
shipbuilding, $16 billion a year, and they must pay for the Ohio re-
placement—and I also include the aircraft carrier program in
that—out of that first and there is no cuts to those programs to
sort of get the Navy shipbuilding top lines down into that historical
level, the result would be buying 192 ships over the 30-year period
instead of 264. And that would lead you to a 237-ship Navy by
2045 instead of the 305-ship Navy that the Navy envisions in the
plan. So cutting that many ships out of the shipbuilding program
is going to substantially affect the amount of forward presence that
the Navy can provide at any given time. It is going to substantially
affect the number of ships that can be brought to bear in a conflict
situation through the surge process that normally that the Navy
would go through in those kinds of scenarios.

Mr. O’'ROURKE. Another way of looking at it is this. We had a dis-
cussion earlier about what the savings would be just inside the
Ohio Replacement Program if you could get a 10 percent savings.
And the figure was in the billions of dollars. Another way I have
of characterizing that is to say that if you get a 10 percent reduc-
tion in the cost of each ship in a 12-boat program, then you are get-
ting a little bit more than one of the 12 boats in that program for,
quote, unquote, “free.” But the obverse, which is what you are ask-
ing about, is what did you have to pay for that boat? Well, that
boat is like a $6 billion boat in then-year dollars when you are out
in those years. And that is money that could pay for two or three
other kinds of major combatants. So to get at your bottom line
question, what would you lose? You could lose another two or three
major combatants.

Mr. LANGEVIN. Thank you. Great. Very powerful scenario. Thank

you.

And I yield back, Mr. Chairman.

Mr. FORBES. The gentleman yields back.

Mr. Hunter is recognized for 5 minutes.

Mr. HUNTER. Thanks, Mr. Chairman.

Thank you, gentlemen, for being here and answering questions.
I guess my question is on testing. So you have talked about buying
the stuff to build the ships, the steel, all the cable and everything
you need to build the ships. What about the integration portion
and the testing portion?

Mr. O'ROURKE. That is the phase in construction where a lot of
the cost growth in shipbuilding programs has been experienced in
trying to bring everything together during the final stages. The
testing can then discover further problems, but the history of cost
growth in lead ship construction is one in which quite often a lot
of that cost growth has occurred in the final stages, when you are
trying to integrate. And that is why the question of design stability
becomes important potentially as a requirement, for example, for
multiyear procurement or, more generally, for the philosophy in
shipbuilding making sure that you get the design right and not try-
ing to do too much with any one new design for a new class.
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Mr. HUNTER. You wouldn’t possibly have any numbers, would
you, on what you think you could save if you could—have you
heard of the thing called automatic test retest, ATRT? Okay. It is
a way that they test Aegis ships right now, and it is very simple.
It takes a day versus 6 months. But, anyway, so do you not have
a number on how much savings it would be compared to the buying
stuff savings? I mean, the integration savings, the not changing
things midway through? I mean, if you could save 5 percent or 5
to 10 percent talking about what you are talking about now, what
could you save on

Mr. O’'ROURKE. I guess what I would say is that changing the de-
sign, design/construction concurrency, finding problems with the
design because you did not bring it to a high state of completion
before you started building it is a significant part of—significant
contributor of the overall amount of cost growth that historically
has been experienced on lead ships. I don’t know what the fraction
is, but it is probably a substantial fraction. And Eric has actually
calculated historically what that total amount of cost growth has
been for lead ships in recent decades.

Dr. LABS. Yeah. What we have seen for cost growth in lead ships
in recent decades is about a 45 percent growth average overall over
the last 30 years or a 27 percent growth as a weighted average.
But our data does not break it down to that level of detail. And I
am not even sure, as I sit here thinking, contemplating your ques-
tion, how I would go about doing that calculation because there is
so much potential for idiosyncrasies and variability among the dif-
ferent shipbuilding programs, it just—there are so many potential
unknowns there. But I agree with the general thrust of your point
that to the—and what Mr. O’'Rourke said—that to the extent that
we can make the design stable and that things can be tested and
avoid any changes at the last minute and so forth, you are going
to have a more stable and less cost growth, if any at all.

Mr. HUNTER. Thank you.

I yield back, Mr. Chairman.

Mr. FORBES. Ms. Graham is recognized for 5 minutes.

Ms. GRAHAM. Thank you, Mr. Chairman.

Thank you, gentlemen. Listening to you all, I hear the issues as-
sociated with contracts. And the structure of contracts can diminish
options, obviously, that we have with our shipbuilding plans. What
other options—you mentioned extending—within the contractual
language—extending the timeline for the building of the ships as
one potential for driving—being able to drive down cost. What are
some other options where we could put in place a more flexible con-
tracts approach that would help with driving down some of the cost
of shipbuilding, taking advantage of opportunities to help our ship-
building program be more efficient and effective? And I have one
more question. It deals with flexibility as well, but totally different
subject.

Mr. O’'ROURKE. In terms of contracting options, the Federal Ac-
quisition Regulations give you two broad families of contracts that
you can pursue. You can do cost-reimbursement-type contracts or
you can do fixed-price contracts of one kind or another. And then
there are variations that some people look at and say: Well, they
fall somewhere in between those two. Cost-reimbursement con-
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tracts are kinds of contracts that, for shipbuilding, we try to get
away from historically and to move as much as possible toward
fixed-price contracts. Within fixed-price contracts, there is firm
fixed-price, and there is fixed-price incentive. And a lot of the ship-
building programs have been done with fixed-price incentive, where
there is a target cost, a ceiling cost, and a line in between the two
that determines how the government and the contractor will share
the costs as you run from target up toward ceiling. And above ceil-
ing, the contractor takes responsibility for everything. I think,
within that framework, there are innumerable specific combina-
tions about what the slope of that share line looks like or what al-
lowable adjustments might be for the target cost or the ceiling cost.
And there is actually a lot of flexibility that you have for building
in the specific terms of the contract within that overall framework.
I think what the Navy would say, what DOD would say, is that you
should use that flexibility to wind up with a contract that aligns
the incentives that the contract provides with your desired out-
comes so that you are not rewarding something that is not impor-
tant to you but that you are rewarding something that is important
to you, like making a certain cost or meeting a certain schedule or
quality or capability. So aligning the incentives that are bound into
the contract with what you truly have as your desired outcome be-
comes the goal. And then, after that, the devil is in the details. And
there are innumerable permutations for what the guts of the con-
tract can look like.

Ms. GRAHAM. So are they form contracts, or are they modified for
each, or are they individually drafted for the particular project?

Mr. O’'ROURKE. The contracts tend to be negotiated program by
program, and if the program is being pursued through annual con-
tracting, then you have an annual contract for each year’s—or more
than one annual contract for each year’s worth of procurement
within that program.

]211'. LABs. I am not sure I can improve upon what Mr. O’'Rourke
said.

Ms. GrRAHAM. Yeah. I agree. He did an excellent job. Excellent.
Thank you very much. My contract law is kind of coming back into
my head a little bit. Scary. Long time ago. Law school was a long
time ago.

Second question on flexibility issues. If you have one major piece
of a ship, let’s say a hull, for example, could you use that hull as
the basis for a ship that performs multiple functions?

Dr. LABS. Yes. And the Navy has already been pursuing those
types of strategies in the past. One of the things that the Navy has
done is they have been evolving the DDG 51 program, for example,
from the Flight I, IIs, to the Flight IIA, and then the Flight IlIs,
with the prospect that they may pursue that in their shipbuilding
program, you know, later on down the road.

In the world of amphibious shipping, the LPD 17 hull form is
something that we are completing the process of building 11 of
those ships with a 12th still to be started. And then we are now
going to adapt that hull form for the LXR program, taking capa-
bility off that ship to reduce its cost but still the basic hull is there.
And, conceivably, if the Navy chose to do so, that hull form could
be used for other types of missions, whether you want to replace



16

hospital ships or command ships or something else. You can reuse
hulls for different purposes.

Mr. O'ROURKE. Yeah. There is actually a fair amount of history
behind this. The Spruance-class destroyer became the basis for the
Kidd-class destroyer and also the Aegis cruiser that we have today.
And the Mobile Landing Platform Ship more recently became the
basis for the Afloat Forward Staging Base. The latter is essentially
a modified version of the former. So there are multiple examples
you can point to of hulls being reused and adapted to create spe-
cific new designs for ships that have slightly different mission ori-
entations.

Dr. LaBS. And to the extent you can do more of that is going to
be—on average, should be more cost-effective than designing some-
thing new and fresh.

Ms. GRAHAM. Thank you. I am out of time, but, again, I so appre-
ciate you coming here today and helping us to understand in a
more specifically, you know, information-driven way the issues that
we face with funding these incredibly huge contracts and important
projects for our military. So thank you very much. Appreciate it.

I know I am way out of time. I am sorry, Mr. Chairman.

Mr. ForBES. Well, that is okay, Ms. Graham. Good questions.

And as we look at all the questions that have been asked today
and we try to get an aerial view of them because each one of them
are important, Mr. Conaway’s question about what legally we can
do to change the language we certainly want to explore because if
we can do that, it is important. Mr. Hunter said about testing and
those kinds of things: If we can save dollars, we want to do it.

Ms. Graham, your question is very important for us to look at.
And, of course, Mr. Courtney and Mr. Langevin looked at the Sea-
Based Deterrence Fund.

Let me put it in a picture maybe that we can give to our other
policymakers in Congress. We have had testimony that if we reach
about a level of 260 ships, we cease to be a superpower, and we
become a regional power. That is what some of our admirals have
testified to. How many ships—and this is not a quiz for you; like
Mr. Conaway, I know we haven’t given you the questions before—
but how many ships do we currently have in the Navy today if we
started with just a number? Best estimates you have.

Dr. LaBs. 273 today, sir.

Mr. FORBES. So if we have 273 ships today and we look at our
30-year—we are basically 13 ships above that magical 260-ship line
that would cause us significant problems. If we take the 30-year
shipbuilding plan and we follow that plan to what the Navy would
propose would be its conclusion, how many ships would we have at
the end of that period of time?

Dr. LABS. 305 ships in 2045.

Mr. FORBES. So we would have 305 ships.

Now, Dr. Labs, CBO has said roughly that there is a $4 billion
delta between what they looked at as the average amount that the
Navy had for shipbuilding over the last 30 years and between what
it would take to do the shipbuilding plan that they have given to
Congress. Is that a fair

Dr. LABs. Yes, sir.

Mr. FORBES [continuing]. Representation?
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Dr. LABs. About 4.5 billion would be the CBO number.

Mr. FORBES. So to fill that $4.5 billion a year, I haven’t seen any
proposals being put on the table from anybody where they are
going to fill that for the Navy. So if that delta remains, based on
what we have done over the last 30 years, can you tell me where
we would be in terms of our ship count at the end of the 30-year
period of time?

Dr. LABs. There is a variety of ways that you can do that calcula-
tion.

Mr. FORBES. I understand.

Dr. LaBs. The way the CBO report did it is it made two starting
assumptions that the Ohio Replacement Program would be fully
funded because that is our number one acquisition priority and
that the Ford-class carrier program would also be fully funded be-
cause that is something that Congress has mandated in law, that
they want an 11-carrier force. After that, I did sort of basically
roughly proportionate reductions, and then the result is that, in
2045, you have a fleet of 237 ships, not 305.

Mr. FORBES. So then if we let things go just the way they are
and with the proposals that have been put in there, we will go in
30 years from 273 ships to 237 ships. And the shortfall between
what even the Navy says, which we all recognize is lower than
what a lot of analysts say we need, but you would have the dif-
ference between 305 and 237 ships as the shortfall we would have
in terms of ships, ship count. Fair?

Dr. LaBS. Yes, sir, based on those assumptions, correct.

Mr. ForBES. Now, one of the ways we can begin to close that
gap—Mr. Courtney alluded to this earlier with the Sea-Based De-
terrence Fund, and, Mr. O’'Rourke, you said it very properly—one
of the things that we are doing with that fund is if those numbers
hold, instead of paying for 12, we would get 12, but we would pay
for 11, and that could save us a substantial amount of money.

The other thing, Mr. O’'Rourke, you have at some time talked
about the ability we could have—would be to shift a small portion
of the overall budget of the Department of Defense to build some
of these ships. If we did that, what percentage would we be talking
about that we would need to shift to be able to build the ships that
we need over that 30-year period of time?

Mr. O’'ROURKE. Shifting that $4.5 billion would equate to shifting
less than 1 percent of the DOD base budget.

Mr. ForBES. So if we shifted approximately 1 percent or less,
then we could build all the ships that the Navy says that they need
over that 30-year period of time. So the options, it seems to us, is
to end up at the end of 30 years with 237 ships. One shift of about
1 percent of the current Department of Defense budget or adding
additional dollars to the top line of the Navy for doing that ship-
building if we want to build those ships. Fair argument on that?

Mr. Conaway, did you have another question?

Mr. CONAWAY. No, just the math is 30 years times 4.5, so $135
billion shortfall. And so where did this come from? You know, you
were talking about the $10 billion here, the $3 billion there, $5 bil-
lion there, but 135, you know, you don’t get there. You can’t save
your way into fixing this.

Mr. FORBES. You can’t save your way into
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Mr. CoNAWAY. In terms of, you know, you ought to do those
things, but at the end of the day, building all these ships we plan
to at less than what we thought they were going to cost still doesn’t
get you 135 you need to make——

Mr. ForBES. That is exactly—and that is why we have to have
a combination of these things if we want to get there.

Mr. O'Rourke, the one last question I have for you, when we look
at different services, they have different acquisition schemes, ap-
proaches, that they use. For example, the Navy seems to make
great use of multiyear procurement contracts and block buys while
the Air Force currently has no multiyear procurements. Can you
give us any idea from your analysis why there is such a significant
difference between the approaches of various military services and
what do you believe drives those services toward different acquisi-
tion approaches?

Mr. O’ROURKE. I don’t track the Air Force or the Army, so I real-

ly can’t speak to detail about the other two services. But in terms
of why the Navy makes extensive use of multiyear procurement
and block buy contracting, I think a primary reason has to do with
program stability. When you ask both the Navy and industry, what
is a foundation for success in shipbuilding, they will tell you that
a big part of that foundation is stability. And so I know that the
idea of program stability in all dimensions, funding stability, de-
sign stability, and so on, appears to be fairly central to their think-
ing. It is a starting point for them in thinking about how to have
success in ship acquisition. And if that is a big part of their start-
ing point, then it seems to me that it would only be natural for
them to then think about multiyear procurement and block buy
contracting for two reasons. One is that if you have a stable pro-
gram, then the risks of using multiyear procurement and block buy
contracting are less. And, conversely, using those programs can
then become a new and added dimension of stability in shipbuild-
ing.
So if the Navy is using multiyear procurement and block buy
contracting a lot, which it is—it is using it for all—currently for all
three of its year-to-year shipbuilding programs, they account for al-
most three-quarters of all the ships in the Navy’s 5-year shipbuild-
ing plan. That is extraordinary, the amount of commitment that
the Navy has to these contracting mechanisms. And I believe, as
I look at the situation, that this is a reflection in both of those
ways of how the Navy puts stability at the heart of its formula for
how to achieve success in ship acquisition.

Mr. FORBES. Thank you, Mr. O’Rourke.

Mr. Courtney had one final question.

Mr. COURTNEY. Yeah, actually, just to follow up on that last line
of thought, and certainly the Navy has embraced multiyear pro-
curement and incremental funding, but it has done it somewhat in
tandem with Congress. I mean, when we acted in 2012 in the Vir-
ginia-class program to, you know, create incremental funding, I
mean, that 10-for-the-price-of-9 block for a contract became pos-
sible. And so I just think that it is also good to underscore the fact
that, you know, we gave the Navy the tools, and they have dem-
onstrated that it works. And I think we have done it again with
the Sea-Based Deterrence Fund.



19

And, you know, Mr. Conaway’s point is well taken that that by
itself is not going to fix this problem, but certainly in terms of mak-
ing the case to our colleagues and to the country that we are being
smart buyers here, you know, these approaches are definitely
showing real tangible results that we can point to historically and
empirically, and your reports did that. I don’t know if you want to
comment on that. I just wanted to, again, remind people that it
was partly because of the 2012 NDAA that we got to some of those
savings.

Mr. O'ROURKE. To underscore that, I think it is worth reiterating
that every single use of multiyear procurement, every single use of
block buy contracting, was done with the approval, the positive ap-
proval, of the Congress. The Navy, the services cannot do this ex-
cept with congressional approval. And it was Congress that legis-
lated the creation of the National Defense Sealift Fund back in the
early 1990s. And it was also Congress just within the recent past,
within the last year or two, that did not agree with the idea of
eliminating the National Defense Sealift Fund when that was a
proposal that was part of the executive branch’s budget submission
for that year.

Mr. FORBES. Gentlemen, you have both done incredible work to
do this analysis. We thank you. I would like to give you at this
time an opportunity if you need it to do any kind of wrap-up to
make sure you get on the record what we need to get on the record
based on your work.

So why don’t we start with you, Mr. O’'Rourke, and we will end
as we started with Dr. Labs.

Mr. O’'ROURKE. I have one wrap-up point, as it were, which is
that even though we have talked a lot today about the Ohio Re-
placement Program and the ability to use contracting mechanisms
and incremental funding to save money in that program, that pro-
gram is not the only Navy shipbuilding program where there are
opportunities of this kind. My testimony goes through all of the op-
portunities that I can identify in one form or another. And, indeed,
the list I come up with encompasses every one of the Navy’s prin-
cipal shipbuilding programs, either as a continuation of what you
are already doing or as a new opportunity because it is a new start
program. So it is important to understand what these mechanisms
can do for the Ohio Replacement Program, but you don’t want to
assume that that is the only place where you can do these things.
You can do block buys and eventually multiyears on things like the
TAO(X) program and the LXR program. You can even think about
doing a two-ship block buy on the LHA program. So I would under-
score going through the list of opportunities and candidate pro-
grams that forms the back half of my testimony because it cer-
tainly includes the Ohio program and talks about more about that
program than any other, but it talks about virtually all of the other
principal Navy shipbuilding programs as well.

Mr. FORBES. And that is a good point because as Mr. Conaway
said, the math is the math, and as Mr. Courtney pointed out, you
are going to have to get there with a combination of means. But
$10 billion here and $10 billion there starts adding up to real dol-
lars. And also when you start shifting some of the top line of De-
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partment of Defense and maybe adding a little bit more, it helps
get us closer to home.

So, Dr. Labs, we are going to let you have the last word.

Dr. LABs. Well, the only thing I would add to what both Mr.
O’Rourke said and what I have said earlier is that going back to
this question of sort of stability under the Budget Control Act, the
Budget Control Act and the Bipartisan Budget Act of 2015 has pro-
vided a fair amount of stability for the Department of Defense top
line. But that is at the top line. Underneath that top line there is
no stability guaranteed to the shipbuilding accounts or any other
number of accounts. That is something that is a choice that is
made underneath that line by the administration or ultimately by
the Congress.

So to the extent that the stability that is provided by the BCA
with the Bipartisan Budget Act does not ensure that shipbuilding
is going to be funded to levels that maybe you might desire, that
is something that is still going to have to be actively done by the
policymakers.

Mr. ForBES. Okay.

Well, thank you all. If we have nothing else, then we are ad-
journed.

[Whereupon, at 3:23 p.m., the subcommittee was adjourned.]
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Opening Remarks of the Honorable J. Randy Forbes
for the
Seapower and Projection Forces Hearing on

Acquisition Efficiency and the Future Navy Force
December 1, 2015

Today the subcommittee meets to discuss Navy shipbuilding plans
and to discuss opportunities to procure the platforms we need at lower costs
to the Department and the American taxpayer.

Our panel today includes two distinguished experts:

e Mr. Ronald O’Rourke of the Congressional Research Services
¢ Dr. Eric Labs of the Congressional Budget Office

Distinguished guests, thank you for being with us today and thank you
for the invaluable support you have provided to this subcommittee over the
years.

In April 2013, the Under Secretary of Defense for Acquisition,
Technology and Logistics Frank Kendall wrote a memo to the defense
acquisition workforce about how to achieve “better buying power.” In this
memo, he indicated that “the first responsibility of the acquisition workforce
is to think”. When I read this memo the first time, I must admit that I
laughed a little. I couldn’t believe that the Department of Defense’s senior
acquisition official was reminding the workforce to think. However,
reflecting on this memo now, I think he may have been on to something.
And I hope that our hearing today can stimulate some fresh thinking about
how we pay for our national defense.

Looking at the Armed Services’ acquisition reform efforts to date, it
seems to me that they have been focused primarily on structural efficiencies
within the Department of Defense. I believe that there is a significant
amount of work to do in this area and I applaud Chairman Thornberry for his
leadership and his efforts.

At the same time, I think it is equally plausible that we can achieve
more efficiencies and savings if all of us in Congress work with the
Department to use the legislative tools that are already available in our
toolbox.

Those tools include the authority to execute multiyear procurement
contracts and incremental funding. These authorities provide contract
stability for the industrial base and allow the government customer to
achieve economies of scale. On the programs within this subcommittee’s

(25)
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jurisdiction I believe that we may be able to achieve savings of 10 percent
just by changing the way we go about buying our ships.

10% may not sound like a lot, but if applied to something like the
Ohio Replacement Program, which is projected to cost around $100 billion,
that 10% would equate to savings of $10 billion dollars over the course of
the program.

Looking at all the pressures and demands on the shipbuilding budget,
that kind of money really matters, especially as the Ohio Replacement
Program ramps up.

That is why my Mr. Courtney and I have worked to grant those
authorities to the National Sea-Based Deterrent Fund.

I think it is time for Department to take Secretary Kendall’s direction
to heart and “think™ hard about what acquisition vehicles will provide the
most savings to the Department.

As to the broader, 30-year shipbuilding plan, I still fear that the
existing plan is predicated on “pixie dust” and highly optimistic. While the
Navy’s plan purports to achieve a 308 ship Navy by 2022, it assumes that
there will be a significant expansion in the funding for shipbuilding beyond
what we have seen in recent history. I think a more plausible alternative is
to increase the overall Department of Defense topline and ensure that a
credible Navy build plan is accommodated within this higher top line. I
think that CBO’s assessment of the 30 year shipbuilding plan seeks to
provide some budget reality to the “pixie dust” and I look forward to hearing
your testimony on this issue.

Ultimately, at the end of this hearing I hope to have a clearer picture
of both the challenges that we face in funding our Navy and of the
opportunities that Congress can exploit to turn Navy requirements into a
shipbuilding reality.
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Opening Remarks for Congressman Joe Courtney
Ranking Member
Seapower and Projection Forces Subcommittee
Hearing on Acquisition Efficiency and the Future Navy Force
December 1, 2015

Thank you, Mr. Chairman, for holding this hearing today on increasing efficiency in
acquisition of the future Navy force.

We are fortunate to be joined today by two distinguished experts on Navy shipbuilding,
Dr. Eric Labs of the Congressional Budget Office (CBO) and Mr. Ron O’Rourke of the
Congressional Research Service (CRS). Both are familiar faces here before the subcommittee,
and as always we value and appreciate their input to us on these important issues.

As we know all too well on this subcommittee, we face a compounding series of
challenges in achieving the fleet needed to support the needs of our nation. While the number
of ships deployed globally has remained constant at about 100 for much of the last two decades,
the number of ships in the fleet has shrunk by 20 percent during that same period - from 333 in
1998 to 272 today.

That means the fleet today is working harder than ever to maintain the same level of
presence around the world. The result has been deferred maintenance, fengthened deployments,
and further straining on our ships and people.

This did not happen overnight — a steady underinvestment in our fleet over many years
lead us to where we are today. Between 1993 and 2010, for example, we annually procured
ships and submarines in the single digits — often five or fewer. As you both know well, it is easy
to divest or defer investment in ships but very difficult to recapitalize them. Doing so takes time
and funding, which are both in short supply. That is the challenging situation we find ourselves
in today.

1 have seen this play out as a member of this committee since 2007. The first defense
authorization bill I worked on when 1 arrived as a new member of the House Armed Services
Committee authorized three ships. This was the lowest number of ships procured in a single
year since at least 1982, according to the Congressional Research Service. We were able to
break the single-digit streak in 2011 when we included 11 ships in that year’s bill and have
hovered around 10 since.

This is a good start, but we know we have to do more to get the fleet we know we need.
That starts with, at a minimum, ensuring that we can meet the levels of shipbuilding called for
in the 2016 shipbuilding plan. That plan would achieve the 308-ship Navy called for in the most
30 year shipbuilding plan by 2022.

However, even as we achieve a 308-ship force in the Navy’s plan, we will not sustain the
levels needed to fully support the various components of the fleet. For example we will face a
shortfall in small surface combatants through 2027, experience a shortfall in attack submarines
between 2025 and 2036, and a shortfall in large surface combatants like destroyers between
2036 and 2045.

At the same time, a pair of looming fiscal pressures threatens to undermine progress to
the 308 ship Navy. First is the impact the Budget Control Act and sequestration will have on the
ability to invest in shipbuilding. While the recently enacted two year budget agreement provides
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a measure of stability for 2016 and 2017, the fact remains that the outstanding uncertainty that
the Navy and Defense Department faces between 2018 and 2021, when the Budget Control Act
expires, remains a downward pressure on our efforts to achieve the minimum force we’ve
identified as necessary to meet military requirements.

In fact, the CBO has warned that of the 57 ships the Navy plans to buy between now and
2021, as many as 15 could be eliminated if the budget caps in 2018 and beyond are not
addressed.

The second challenge, of course, is the bulge in shipbuilding funding needed to resource
the range of ships and submarines we need to build during the period that we acquire the Ohio
Replacement Submarine. Some estimates have indicated that without funding above the historic
average levels of funding given to shipbuilding, up two 32 ships could be dropped from the plan
in order to fund the new ballistic missile submarine.

As one expert put it best, the question is not whether we will build the Ohio Replacement
Submarine — it will be built as our nation’s top strategic investment priority — the question is
how you support the rest of the fleet that also needs to be built at the same time.

That is what makes today’s hearing so important. As we look ahead to the difficult fiscal
picture we face in the coming years, it is going to be more important than ever that we utilize
every tool available to us to ensure that we build the fleet we need. This is no time for business
as usual, and we must consider every option to provide the resources stability and support
needed to make critical investments in our future fleet.

To this end, working on a bipartisan basis, our subcommittee has taken the lead in
addressing this challenge. Through the creation and expansion of the National Sea-Based
Deterrence Fund, we are working to find a creative and realistic way to ensure that we can build
the full slate of ships and submarines that we will need in the future.

We made some important progress this year as we worked on the 2016 defense
authorization, including adding to the range of authorities and tools that are available to the
Navy and Defense Department to buy and build the submarine in new and cost-effective ways.
As we prepare to further address this issue next year, I look forward to greater engagement from
the Navy, Defense Department and our colleagues in Congress to embrace and build on what
we have started.

Both our witnesses have done significant analysis of the challenges facing the Navy and
our shipbuilding budget, and I am sure will have some insightful recommendations for us. I am
particularly interested in their views on the potential benefits of the National Sea-Based
Deterrence Fund — both have estimated significant savings in the Ohio Replacement Program
from the use of the fund. I look forward to hearing their testimony on this topic.

Again, thank you to our witnesses for being here today and I look forward to the
discussion ahead.
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Notes

Unless otherwise indicated, all dollar amounts reflect budget authority in 2015 dollars, and all
years are federal fiscal years, which run from October 1 o September 30 and are designated by
the calendar year in which they end.

www.cho.gov/publications/50981
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Chairman Forbes, Ranking Member Courtney, and Members of the Subcommittee, thank
you for the opportunity to testify on the Navy’s 2016 shipbuilding plan and the 2014 update
to the service’s 2012 force structure assessment, My submitted statement today reprises the
Congressional Budget Office’s report entitled An Analysis of the Navys Fiscal Year 2016
Shipbuilding Plan, which was released on October 29, 2015, That report was required

under the 2012 National Defense Authorization Act.

The Navy is required by law to submit a report to the Congress each year that projects the
service’s inventory goals, procurement plans, and cost estimates for its shipbuilding program
over the coming 30 years. Since 2006, CBO has been performing an independent analysis
of the Navy’s latest shipbuilding plan. The CBO report on which I am testifying today
analyzes the implications of the Navy’s 2016 plan for its ability to mect inventory goals
through 2043. The report also provides independent estimares of the cost of the Navy's
shipbuilding program and compares those cost estimates with the funding levels that the
Navy has received historically.

According to its most recent 3(-year plan, the Navy envisions buying a total of 264 ships over
30 years at an average annual cost of $16.5 billion for new construction and $18.3 billion for
total shipbuilding (including new-ship construction, refueling of nuclear-powered aircraft
carriers, and other costs related to shipbuilding). By comparison, CBO’s estimates of the costs of
the Navy's plan are about $2 billion higher—an average of $18.4 billion per year for new
construction or $20.2 billion per year for rotal shipbuilding. Those amounts are significantly
greater than the amounts the Navy has received for shipbuilding annually over the past 30 years.
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An Analysis of the Navy’s
Fiscal Year 2016 Shipbuilding Plan

Summary

The Department of Defense (DoD) submitted to the
Cangress the Navy’s 2016 shipbuilding plan for fiscal
years 2016 to 2045 in April 2015." The total annual cost
of cartying out the 2016 plan—an average of about

$20 billion in 2015 dollars per year over the next

30 years, the Congressional Budger Office estimates—
would be one-third more than the amount the Navy has
received in Congressional appropriations for shipbuilding
in recent decades. The Navy’s 2016 shipbuilding plan is
similar to its 2015 plan with respect to the goal for the
total number of battle force ships, the number and types
of ships the Navy would purchase, and the funding
proposed to implement its plans.

‘The Navy Plans to Expand the Fleet to

308 Battle Force Ships

The Navy’s 2016 shipbuilding plan states that the ser-
vices goal (in military parlance, its requirement) is to
have 308 battle force ships, consisting of aircraft carriess,
submarines, surface combatants, amphibious ships, com-
bat logistics ships, and some support ships. The 2016
shipbuilding plan falls short of the goals for some types of
ships in some years, although generally the shortfalls are
smaller than they have been in previous years’ plans. The
fleet today numbers 273 ships.

Under the 2016 plan, the Navy would buy a total of
264 ships over the 20162045 period: 218 combat ships
and 46 combat logistics and support ships (see Table 1).
Given the rate at which the Navy plans to retire ships
from the fleet, the 2016 plan would not meet the inven-
tory goal of 308 ships until 2022, but it would allow the
Navy to mainrain its inventory at least at that level
through 2031. Aficr that, in most years through 2045,
the fleet would fall below 308 ships.”

1. Deparanent of the Navy, Report 1o Congress on the Ansual
Leng-Range Plan for Construction of Neval Vissels for Fiscal Year
2016 (March 2015), hupi//einyuh.comlocrqefc.

The size of the Navy daes not depend on ship construc-
tion alone; the length of time that particular ships remain
in the fleet affects the force structure as well. The Navy
often shows flexibility in its approach to retiring ships: A
ship may be retired before the end of its service life to
save moncy or may be kept beyond chat span to maintain
a desired force level.® Generally, the Navy’s estimates of
expected service life align with historical experience.
However, the Navy currently assumes a 35~ or 40-year
service life for its large surface combatants; in the past,
few of those ships were in the fleet for longer than

30 years. (See Table 2 for the composition and the
planned service life of major ship types in the fleet.)

CBO Estimates That Spending for New Ships in the
Navy's Plan Would Average $18.4 Billion per Year
The Navy estimates that buying the new ships specified
in the 2016 plan would cost $494 biltion (in 2015 dol-
lars) over 30 years—or an average of $16.5 billion per
year—slightly less than the costs of the 2015 plan. Using
its own models and assumptions, CBO estimates that the
cost of new-ship construction in the Navy’s 2016 plan
would total $552 bitlion over 30 years, or an average of
$18.4 billion per year.

ship construction accurs to replace older ships as they
although the Navy sometismes builds ships to fulfilla new
 a specific need. For example, che Navy

proposes buying new ballistic missile submasines in the 20205 and
1g submarines that provide scrategic
celed the DDG-1000
1 destroyer fine

s several

ago, itc

ver program and rescarted its DDG
because it had reasscssed the need for one kind of ship over the

other,

budger request aften reflecrs trade-offs betwcen

buying new ships and modernizing existing ships to serve longer
in the fleee, Over the past several years, the Navy

s proposed

retiring rather than modernizing seven Ticonderaga class cruisers

spending that moncy on new ships or to meet other

lawmakers direcred ch > modernize the

cruise
funds greater than the a
budget proposals to pa

s appropriated.
nounts requested in the President’s recent

or that modernization as well as for new
ships.
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Table 1.
The Navy's 2015 and 2016 Shipbuilding Plans
2015 Plan 2016 Plan Change From
(2015-2044) {2016-2045) 2015 to 2016
Number of Ships Purchased Over 30 Years
Combat Ships
Aircraft carriers 6 [ 0
Ballistic missite submarines 12 12 0
Attack submarines 48 45 -3
Large surface combatants 65 65 0
Littoral combat ships and fast frigates 66 677 1
Amphibious warfare ships 21 <3 2
Subtotat 218 218 0
Combat Logistics and Support Ships 46 46 0
Total 264 264 0
Costs of New-Ship Construction®
(Billions of 2015 dollars)
Total Cost Over 30 Years
Navy's estimate 515 494 -21
CBO's estimate 583 552 -31
Average Annual Cost
Navy's estimate 17.2 165 -0.7
CBO's estimate 194 184 10
Average Cost per Ship
Navy's estimate 2.0 19 -0.1
CBU's estimate 2.2 21 -0.1
Memorandum:
Average Annual Costs of All Activities
Typically Funded From Budget
Accounts for Ship Construction
Navy's estimate 19.2 183 -0.9
CBO's estimate 213 202 -1
Source: Congressional Budget Office based on data from the Department of the Navy,

a. Under the 2016 plan, the Navy will have 32 littoral combat ships in service after 2029, However, because each of those ships is expected
to be in service for 25 years, the Navy will begin buying replacements in 2030,

b. Costs exclude funds for refueling nuclear-powered aircraft carriers and for ship conversions, construction of ships that are not part of the
Navy’s battie force {such as oceanographic survey ships) and training ships, outfitting and postdelivery {including the purchase of smaller
tools and pieces of equipment that are needed to operate a ship but not necessarily provided by the manufacturing shipyard as part of
ship construction), and smaller items. Costs for the mission packages for littoral combat ships, which are not funded in the Navy's

shipbuilding accounts, also are excluded,

CBO’s estimates are higher because the Navy and CBO
use different estimating methods and assumptions regard-
ing future ships’ design and capabilities and treat growth
in the costs of labor and materials for building ships dif-
ferently. CBO’s constant-dollar estimate is 8 percent
higher than the Navy's for the first 10 years of the plan,
12 percent higher for the following decade, and

17 percent higher for the final 10 years (see Figure 1).
The difference widens over time in part because the
Navy's method of developing constant-dollar estimates
{which differs from CBO’s method) does not account
for the faster growth in the costs of labor and materials
in the shipbuilding industry than in the economy asa
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Table 2.

TESTIMONY ON AN A

Navy Ship Inventory and Expected Service Life
by Ship Type, as of August 2015

Service Life

inventory {Years)
Aircraft Carriers 10 50
Batlistic Missile Submarines 14 42
Guided Missile Submarines 4 2
Attack Submarines 54 33
Large Surface Combatants 84 35-40
Small Surface Combatants and
Mine Countermeasures Ships i8 25-30
Amphibious Ships 30 40
Combat Logistics and Support Ships 59 3045
Total 273
Source: Congressional Budget Office based on data from the

Department of the Navy.

whole and thus does not reflect the anticipated increase in
inflation-adjusted costs of future purchases of ships with
today’s capabilities.

The Navy’s shipbuilding plan reports only the costs of
new-ship construcrion. Other activities typically funded
from the Navy’s budget accounts for ship construction—
such as refueling nuclear-powered aircraft carriers or out-
fitting new ships with various small pieces of equipment
after the ships are built and delivered—would add

$1.7 billion to the Navy’s average annual shipbuilding
costs under the 2016 plan, by CBO’s estimate. (Between
2010 and 2015, the cost of those ather activities averaged
$2.1 billion per year.) Including thosc extra costs would
increase the average annual cost of the Navy's 2016 plan
10 $20.2 billion per year, CBO estimates, CBO’s estimate
of the total cost of the Navy’s plan is 10 percent above the
Navy's estimate.

‘The Navy's Shipbuilding Plan for the Next 30 Years
Would Cost Almost One-Third More Than It Has
Spent Over the Past 30 Years

If the Navy received the same amount of funding (in
constant dollars) for new-ship construction in each of
the next 30 years that it has received, on average, over the
past three decades, the service would not be able to afford
its 2016 plan. CBO's estimate of $18.4 billion per year for
new-ship construction in the Navy’s 2016 shipbuilding
plan is 32 percent above the historical average annual
funding of $13.9 billion {in 2015 dollars). And CBO’s
estimate of $20.2 billion per year for the full cost of the

LYSIS OF TIE A YEAR 2016 SHIPBUILDING PLAN

plan is 28 percent higher than the $15.8 billion the Navy
has spent, on average, annually over the past 30 years

for all items in its shipbuilding accounts. If funding were
to continue at the average for the past 30 years, under one
possible approach to ship construction, the Navy would

be able to build about 70 fewer battle force ships than it

currently plans, CBO estimares.

Fmnl prs

P the Navy's Shipbuilding Plan Might Be
Difficuit Under Current Law

At feast for 2016 through 2020, the Navy’s shipbuilding
plan incorporates the assumption that total discretionary
funding for DoD will comport with the President’s 2016
budget submission and the associated 2016 Future Years
Defense Program (FYDP; a five-year funding plan that
DoD updates annually). However, the funding proposed
in the 2016 FYDP exceeds the amounts available to DoD>
under the Budget Control Act of 2011 (BCA), which
placed caps on discretionary spending through 2021,
(The BCA does not address specific budgetary accounts
such as the one for shipbuilding.)

Under the BCA, if the Navy receives the same percentage
of DolD’s budget during the coming decade and devortes
the same percentage of its budgert to ship construction
that it has historically, the annual shipbuilding budger
would be 30 percent below CBO's estimate of the
amount requited to cxecute the Navy's 2016 plan over the
20162021 period. If all shipbuilding programs were cut
proportionately, a reduction of that magnitude would
requite the Navy to purchase 16 fewer ships than the 57
it plans to purchase over that period. Consequently,
under current law, policymakers face a choice berween
implementing the Navy’s 2016 shipbuilding plan and
cutting costs elsewhere in the Navy'’s budget {or in DoD’s
budget more broadly), scaling back the 2016 plan, or
taking some combination of those actions.

As of this writing, the Congress was considering H.R. 1314,
the Bipartisan Budget Act of 2015.* Thar bill, if enacted,

would raise the budget caps for national defense for fiscal

years 2016 and 2017. That change would altow the Navy

to cut 15 ships rather than 16 ships from its 2016 plan, if
all shipbuilding programs were cut proportionately.

Ship Purchases and Inventories

Under the 2016 Plan

The Navy's 2016 shipbuilding plan, submitted to the
Congtess by the Deputy Secretary of Defense on April 3,
2615, reflects the scrvice’s inventory goal of 308 barte

*The Bipattisan Budget Act of 2015 (Public Law 114-74) was
enacted on November 2, 2015,
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Figure 1.

OF THE NAVY'S FISCAL YEAR 2016 SHIPBUILDING PLAN
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Average Annual Costs of New-Ship Construction Under the Navy’s 2016 Plan

Billions of 2015 Dollars

O
Average Annual
prys Funding,
- 1986 to 2015
Pl Navy's N
Estimate CBO estimates that the Navy's
shipbuilding plan woutd cost
B _ more than the Navy anticipates;
that gap widens over time,
1+
5L
gk —
2016 t0 2025 2026 t0 2035 2036 t0 2045 30-Year Average
Source: Congressional Budget Office based on data from the Department of the Navy.
Note: Costs exclude funds for refueling nuclear-powered aircraft carriers and for ship conversions, construction of ships that are not part of the

Navy's battle force {such as oceanographic survey ships) and training ships, outfitting and postdelivery {including the purchase of smaller
tools and pieces of equipment that are needed to operate a ship but not necessarily provided by the manufacturing shipyard as part of
ship construction), and smaller items, Costs for the mission packages for littoral combat ships, which are not funded in the Navy’s

shipbuilding accounts, also are excluded.

force ships, an increase from the 306-ship goal established
in the force structure assessment the Navy performed in
2012 (see Table 3).* For this report, CBO did not evalu-
ate the validity of the Navy’s goals or the fleer’s ability to
fulfill its missions in the national military strategy.
Rather, this report presents CBO’s assessment of the
plan’s costs, its effects on the force structure, and the
extent to which it would satisfy the Navy’s goals for
major components of the U.S. fleet. (The major types of
ships in the fleet and their basic missions are described
in Box 1.}

Total Ship Purchases and Inventories
The Navy intends to buy 9 ships in 2016 and a total of
48 berween 2016 and 2020-—the period covered by

4. Department of the Navy, Repart to Congre
Assessment (February 2015). A more excer
hiseory of the Navy's force structure goals is presented in Ronald
O'Rourke, Navy Farce Sucture and Shipbuilding Plans:
Backgronnd and Tsues for Congress, Repore for Congn
(Congressional h Service, September 21, 201

DoD’s 2016 FYDP (see Figure 2 on page 8 and Figure 3
on page 9). Thereafter through 2045, the Navy would

buy an additional 216 ships, for a rotal of 264 ships over
30 years, or an average of about 9 per year. The pace of
shipbuilding would be slightly faster, on average, in the
near term than later on. The Navy plans to purchase an
average of about 10 ships annually between 2016 and

2025, slighdy fewer than 8 ships per year berween 2026
and 2035, and 9 ships per year between 2036 and 2045,

With those purchases, the Navy projeces that it will have
282 ships in the fleet at the end of 2016. Under the
Navy's current ship-counting rules, the 2016 plan
would not ac

ieve the intended force of 308 ships until
2022. The service would meet its overall goal for 12 of
the 30 years in the plan—and except in the 2016-2019
period—the shortfall would never be more than 6 ships
(sce the bottom pancl of Figure 2). The Navy would
achieve its force structure goal at about the same time
under the 2016 plan that it would have under the 2015
plan, although under this year’s plan, the Navy would
meet its force goal for fewer years than it would have
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Table 3.
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The Navy's Goals for Its Force Structure

Goals for a 313-Ship

Goals for a 313-Ship

Goals for a 308-Ship

Goals for a 306-Ship Fleet in the Navy's

Fleet in the Navy's Fleet in the Navy's Fleet in the Navy's 2014 Update of the
2005 Force Structure 2010 Force Structure 2012 Force Structure 2012 Force Structure
Ass A a

Aircraft Carriers i1 11 1 11
Submarines

Ballistic missile 14 12 12 12

Attack 48 48 48 48

Guided missile 4 4 0 0
Large Surface Combatants 88 94 88 88
Small Surface Combatants and
Mine Countermeasures Ships” 55 55 52 52
Amphibious Warfare Ships 31 33 33 34
Maritime Prepositioning
Force {Future) Ships 12 g 0 0
Combat Logistics Ships 30 30 29 29
Support Ships

Joint high-speed vessels 3 10 10 10

Other® 17 16 23 24

Totat 313 313 306 308

Source; Congressional Budget Office based on data from the Department of the Navy.

a. The Navy's 2016 shipbuilding plan Is based in part on achieving the goal for a2 308-ship fleet.

b. Includes littoral combat ships, Oliver Hazard Perry FFG-7 frigates, fast frigates, and Avenger class mine countermeasures ships.

¢, Includes command ships, salvage ships, ocean tugs, ocean surveiflance ships, and tenders.

under the 2015 plémS All together, the 2016 plan calls for
the Navy ro buy the same number of ships over 30 years
that it would have under the 2015 plan. The number

of purchases of combat ships and logistics and support
vessels is the same under the 2015 and 2016 plans,

5. Those tumbers reflect the ship-counting rales specified in the
Carl Levi: 2 “Buck” McKeon onal Defense
Authorization Act for Fiscal Year 2015, which requited the Navy

d for the 2014 plan but

ced transport vessel to

the battle force. For the 2015 shipbuilding plan, the Navy had

to revert in 2016 to the rules ic had u

permitted the Navy to add one high

adopred new counting rul

discussion of the Navy's ship-counting rules in 2015, see
Congressional Budger Office, An Analyis of the Navys Fiscal Year
2015 Shipbuilding Plan {(December 2014), p. 8, www.cho.gov/
publication/49818,

although the composition of major ship types is slightly
different in the 2016 plan.

Combat Ships

Under the 2016 plan, the Navy envisions buying

218 combat ships—aircraft carriers, submarines, large
and small surface combatants, and amphibious warfare
ships—over the 30 years, maiching the total in its 2015
plan. Those purchases would leave the Navy short of its
inventory objectives for ballistic missile submarines,
attack submarines, and large surface combatants—but
not for amphibious warfare ships—for significant seg-
ments of the 2016-2045 period (see Figure 4 on

page 10).

Aircraft Carriers. Under its 2016 shipbuilding plan, the
Navy would purchase 6 aircraft carricrs between 2016
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The Navy's 10 aircraft carriers are the heart of the battle force. Each carries an air wing of about 60 aircraft,
- which can attack hundreds of targets per day for up o a month before needing to rest. Cartiers arc the largest
. ships in the flcer, with a displacement of about 100,000 tons. All 10 current carriers belong to the Nimitz class

Ohio Class Ballistic Missile Submarine

Strategic ballistic missile submarines carry one of the major parts of the U.S. nuclear deterrent, up to 24 Trident |
missiles with one to eight nuclear warheads apiece. The Navy has 14 Ohio class ballistic missile submarines, each |
of which displaces about 19,000 tons when submerged. In addition, the Navy has converted 4 submarines of that

ass to a conventional guided missile (SSGN) configuration. Those SSGNs carry up 0 154 Tomahawk missiles
as well as special-operations forces.

Los Angeles Class Attack Submarine

——

Attack submarines are the Navy’s premier undersea warfare aud antisubmarine weapons. Since the end of the
. Cold War, however, they have mainly been used for covert intelligence gathering. They also can launch
omahawk smissiles at inland targets in the early stages of a conflict. Forty-one of the Navy'’s 54 attack submarines
belong to the Los Angeles class. At 7,000 tons, they are less than half the size of ballistic missile submarines.

Arleigh Burke Class Destroyer

Lasge surface combatants, which include cruisers and destroyers, are the workhorses of the fleet. They provide

Dallistic missile defense for the fleet and for regional areas overseas. They defend aircraft carriers and amphibious

warfare ships against other surface ships, aircraft, and submarines, and they perform such day-to-day missions as

patrolling sea fancs, providing an overseas presence, and conducting exercises with allies. They also can launch

‘Tomahawk missiles to strike land targets. Most of the Navy’s surface combatants displace about 9,000 to
10,000 ons.

400 500 feet

Continued
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Small surface combatants include frigates and littoral combat ships. Frigates are used to petform many of the
same day-to-day missions as large surface combatants. Littoral combat ships are intended to counter mines, small ©
boats, and diesct electric submarines in the world'’s coastal regions. More routinely, they also patrol sea fanes,
provide an overseas presence, and conduct exercises with allies. They range in size from 3,000 ro 4,000 rons. The
Navy retired all of its Oliver Hazard Perry frigares in 2015, [*Image corrected on October 30, 2015}

San Antonio Class Amphibious Transport Dock

The Navy has five classes of amphibious warfare ships. Two classes, referred to as amphibious assault ships
, are the second-largest types of ships in the fleet
40,000 to 45,000 tons. They form the centerpiece of amphibious ready groups, and each can carry about half
the traaps and equipment of a Marinc expeditionary unit. In addition, they can carry as many as 30 helicopters
and 6 fixed-wing Harrier jump jets; alternatively, they can carry up to 20 Harriers or short takeolf and landing
versions of the Joint Strike Fighter. The other three classes are divided into two types: amphibious transport
docks and dock landing ships. Two of thase ships together provide the remaining transport capacity for a Marine :
expeditionary unit in an amphibious ready group. They range in size from 16,000 to 25,000 tons.

Lewis and Clark Class Dry Cargo/Ammunition Ship*

he many combat logistics and support ships in the Navy’s fleet provide the means to resupply, repair, salvage,

. or row combar ships. The most prominent of these vessels are fast combat support ships, which operate with

cartier strike groups (o resupply them with fuel, dry cargo (such as food), and ammunition. Logistics and support -

. ships can be as small as 2,000 tons for an oceangoing tug or as large as 50,000 tons for a fully loaded fast combar
- support ship. [*Label corrected on October 30, 2015]

400 500 feet

Congressional Budget Office.
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Figure 2.

Annual Ship Purchases and Inventories Under the Navy's 2016 Plan
Number of Ships

Purchases
14
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350 i Goal of 308 Ships
H ' Aircraft Carviers

Large Surface Combatanis

2010 2015 2620 2025 9 2035

Source: Congressional Budget Office based on data from the Department of the Navy.
Note: SSBNs = ballistic missile submarines; SSGNs = guided missile submarines.
a.  Aithough the Navy does not plan to build more SSGNs, 4 will be in service through the mid-2020s.

b. Includes littoral combat ships, Oliver Hazard Perry FFG-7 frigates, fast frigates, and Avenger class mine countermeasures ships.
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Figure 3.
Annual Ship Purchases, by Category, Under the Navy’s 2016 Plan

Number of Ships
.

Alrcraft Carviers
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Large Surface Combatanis
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Smali Surface Combatants
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Amplithious Warfare Ships

[

i § I

2010 2015 2020 2075 2030 2035 2040 2045
Combat Logistics and Support Ships

T

20

”

2030 2035 2040 2045
Source: Congressional Budget Office based on data from the Department of the Navy.

Note: SSBNs = ballistic missile submarines.

a.  Although guided missile submarines are included in the Navy’s inventory, the service does not plan to build more of them.
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Figure 4.

Annual Inventories Versus Goals for Selected Categories of Ships Under the Navy's 2016 Plan
Number of Ships

20 [ Aircraft Carriers
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Source; Congressional Budget Office,

Note: CG = guided missile cruiser; CYN = nuclear-powered aircraft carrier; DDG and DDG(X) = guided missile destroyer; LHA and
LHD = amphibious assault ship; LPD = amphibious transport dock; LSD = dock landing ship; LX(R} = dock fanding ship replacement;
SSBN and SSBN(X} = haflistic missile submarine; SSN = attack submarine,
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and 2045, at a rate of one every five years. That plan
would be sufficient to maineain a force of 11 aircraft car-
riers through 2039. However, with a 50-year expected
service life, the force would fall to 10 carriers in 2040 and
beyond.

Ballistic Missile Submarines. The 2016 shipbuilding plan
<alls for buying the first replacement for the Ohio class
ballistic missile submarine in 2021 and for purchasing

12 such submarines, also known as SSBN(X)s, that would
begin to enter the fleer in 2028, (The Navy estimates that
the lead submarine will take about seven years to build
and that two to three years after thar will be needed for
testing before it is placed into regular operation.) However,
because the Ohio class submarines are retired at the end of
their 42-year service life, the Navy'’s inventory of SSBNs
would fall below the goal of 12 by 1 or 2 ships between
2030 and 2041. In particular, berween 2032 and 2040, the
Navy would have 10 SSBNs.

Attack Submarines. Under the 2016 plan, the Navy would
purchase 45 attack submarines (SSNs) through 2045. Thar
number is 3 fewer than under the 2015 plan, and it would
not be enough to keep the force at the goal of 48 for all of
the next 30 years. The number of attack submarines would
decline from 48 in 2024 to a low of 41 in 2029 and then
increase to 48 or more after 2042, The decline is the result
of the retirement, beginning in 2014, of Los Angeles class
artack submarines (SSN-688s). Those ships are reaching
the end of their 33-year service life, having generally been
built at a rate of 3 or 4 per year during the 1970s and
1980s. The Navy would replace those submarines with
Virginia class attack submarines (SSN-774s) and their
successars, at a rate of 1 or 2 per year.

Large Surface Combatants. The 2016 shipbuilding

plan calls for buying 65 destroyers—the same number as
in the 2015 plan—based on the existing Arleigh Burke
class destroyer (DDG-51) design. Those purchases and
the Navy’s plan to modernize its cruiser force would allow
the Navy to meet or exceed the goal of 88 large surface
combatants through 2034 (with the exception of 2016)
and then decline by 6 destroyers, to 82 ships, by 2044.

The Navy's assumptions about the service life of farge
surface combatants have not changed for several years:
All 34 Adeigh Burke class destroyers commissioned
after 2000 are assumed to have a service life of 40 years
and the 28 destroyers commissioned earlicr would

ESTIMONY ON AN ANALYSIS OF THE NAYY'S FISCAL YEAR 2016 SHIPBUILDING PLAN

remain in the fleet for 35 years. Historically, very few
cruisers or destroyers have served longer than 30 years.® If
the Navy's large surface combatants serve for 30 years
instead of their longer intended life, and if the Navy’s
acquisition of such ships matches the pace of the 2016
plan, their number in the fleet will fall substantially short
of the Navy’s goal of 88 large surface combatants.”

Small Surface Combatants. For small surface combatants,
the Navy plans to replace its revired Qliver Flazard Perey
frigates and mine countermeasures ships with litroral
combat ships (LCSs) and improved LCSs, which are to be
designated as frigates. The service would not reach its
objective of having 52 small surface combatants in the
fleet until 2028, the same as under the 2015 plan.

Amphibious Warfare Ships. The Navy's current plan calls
for buying 23 amphibious warfare ships through 2045—
2 more than specified in the 2015 plan—and increasing
the amphibious force from 30 ships today o 34 by 2022.
The force would stay at that size or increase through
2039 and then fall 1 or 2 ships short of the goal in the
2040s. The Navy assumes that it will keep its LHD class
amphibious assault ships in the fleet for 43 1o 45 years,
although their expected service life is just 40 years.

Combat Logistics and Support Ships

Under the 2016 plan, the Navy envisions buying

46 combar logistics and supporr ships in the next three
decades—the same number included in the 2015 plan.
Combat logistics ships include T-AKE dry cargo ships,
T-AO oilers, and AOE fast combat support ships; they
operate with or directly resupply combat ships thar are on
deployment. The plan includes the purchasc of 17 new
oilers {which provide fuel and a few other supplies o
ships at sea) at a rate of 1 per year through the 2020s,
concluding in 2033. The plan also includes the purchase
of 3 replacement T-AKE dry cargo and ammunidon
ships in 2043 and 2045, Other support ship purchases
in the Navy’s plan include 10 joint high-speed vessels
(JHSVs), 4 salvage ships, 3 surveillance ships, 2 tenders,

6. Sec Congressional Budger Office, Resonree bpdications of the
Navys Fiscal Year 2009 Shipbuilding Plan (atachment to a letrer to
the Honorable Gene Taylor, June 9, 2008), p. 25, www.cho.gov/
publication/41703,

. See Congressional Budget Office, An Analysis of the Nisuy's Fiseal
Year 2014 Shipbuilding Plan (Ocrober 2013}, p. 26,

swwwcbo.gov publicarion/44655.

11
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4 fleet tugs, and 1 new afloat forward staging base (a
variant of the Navy's mobile landing platform ship).®

One notable change in this category in the 2016 shipbuild-
ing plan is the removal of the proposed puschase of 2 com-
mand ship replacements; the existing command ships are
still slated to be retired in 2039.” Another change is a delay,
from 2016 to 2017, in the slated retirement of 2 salvage
ships and 2 fleet tugs. Those retirements had been moved
up as a cost-saving measure by nine and four years,
respectively, under the 2015 plan. That would leave the
Navy with 2 flcet tugs and 2 salvage ships in its inventory
until 2019 and 2023, respectively, when replacements are
scheduled to enter the fleet. The decision to retire the
ships early (even though they arc less expensive to operate
than many other ship types), and the consequent gaps in
the inventory raise the question of whether the Navy
needs 4 ships of each type to support fleet operations. In
the 2015 plan, the Navy stated that it would use leased
vessels “if [the] mission workload requires additional
ships.™

Shipbuilding Costs Under the 2016 Plan
According to the Navy's estimares, its planned purchases
of new ships would cost an average of $16.5 billion per
year (in 2015 dollars) through 2045 (see Table 4)-

3 percent less than the $17.2 billion average shown in its
2015 plan (see Figure 5). In making its estimates, the
Navy divided the time frame of the 2016 plan into three
periods: the near term (2016 to 2025), the midrerm
{2026 to 20353), and the far term (2036 to 2045).

CBO also estimated the costs of the Navy’s 2016 plan;
it used its own cost models and assumptions, which are
explained in detail later in this report, ro price the ships.
All rogether, CBO’s estimates for new-ship construction
are nearly $2 billion per year {or 12 percent) higher than
the Navy's for the 30-year period, but the differences

8. The afloat forward staging base is a ship designed to remain on
scation overseas for long periods 1o provide support to other naval
forces, stch as special operations units, patrol craft, or
minesweepers.

Since the 2005 publication of the Navy's interitn report on
shipbuilding, command ships have been removed from o added
to Navy shipbuilding plans four times.

10, Department of the Navy, Report 1o Congress on the Amnual
Long-Range Plan for Constrasction of Nuval Vessels for FY2015
(Tune 2014), p. 13, heps/lgo.nsa.gov/ FYZR (PDE 3.4 MB).

BER 1, 2015

increase over time: They are smallest for the near term
and largest for the far term. If other items thar the Navy
would need to fund from its budget accounts for ship
construction are inclirded, the Navy's estimates and those
of CBO are $1.7 billion higher per year.™

‘The Navy’s Estimates

The Navy's 2016 report is a relatively brief update ro the
2015 report—the 2016 version regularly refers to the lan-
guage in the earlier document. The 2015 report offers a
frank discussion of the difficulties in estimating the capa-
bilities that the Navy will want ships to have—and thus
the cost of those ships—over the three planning periods.
For the near term, the report explains, “projections in the
period are based on our most accurate understanding of
required combat capabilities, future defense budget top-
fines, and shipbuilding costs based on actual procure-
ments in progress. The cost estimates for this period

are the most accurate of the three planning periods.” For
the midterm, “the accuracy of the plan cost estimates
diminishes.” And for the far term, “Since the strategic
cnvironment and state of technology 20-30 years hence
are both sure to be much different than they are today,
the precision and accuracy of the ship types required

and cost projections in this period are much more
speculative.”?

New-Ship Construction Costs. According to the Navy’s
estimates for its 2016 plan, over the near term, new-ship
construction will cost an average of $16.9 billion per year.
That amount excludes about $600 million in cost over-
runs and cuts made as a result of the automatic spending
reductions (called sequestration) in 2013 that need to be
restored to complete the construction of ships funded
before 2016; that sum would be paid out from 2016
through 2018. The Navy projects that about a quarter

of the funding for the construction of the Ohio Replace-
ment class ballistic missile submarines will be spent in
the next 10 years—mostly between 2021 and 2025,
According to the Navy's estimates, the average budger for

1. The Navy has funded shiphuilding chrough rwo accounts:
o .

Iding and Conversi vy ly called the
SCN accaun): and the National Defense Sealift Fund (NDSF),
which inchades fanding for the procutement of some types of
logistics ships. Wich the 2015 budget, the Navy proposed
terminating the NDSF and funding all ships through the SCN

account.

I

. Department of the Navy, Report to Congress on the Annual
Long-Range Plan for Canstruction of Nuval Vissels for FY2015
{June 2014}, p. 10, heps/fgoasagow/ FYZR (PDF, 5.4 MB).
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Table 4.
Average Annual Shipbuilding Costs Under the Navy’s 2016 Plan, by Decade

Near Term Midterm Far Term All Three Decades
(2016-2025) (2026-2035) (2036-2045) {2016-2045)

Navy's Estimates (Billions of 2015 dollars)
New-Ship Construction 16.9 17.2 15.2 165

New-Ship Construction and Refueling of
Nuclear-Powered Ajrcraft Carriers® 183 182 15.9 175

New-Ship Construction, Refueling of Nuclear-Powered

Aircratt Carriers, and Other Irems® 195 188 165 183
CBO's Estimates (Billions of 2015 dollars)

New-Ship Construction 18.2 192 178 184

New-Ship Construction and Refueling of
Nuclear-Powered Alrcraft Carriers 196 20.2 184 19.4

New-Ship Construction, Refueling of Nuclear-Powered
Aircraft Carriers, and Other Ttems 207 208 19.0 20.2

Percentage Difference Between the Navy's and CBO's Estimates
New-Ship Construction 8 12 17 12

New-Ship Construction and Refueling of
Nuclear-Powered Aircraft Carriers 7 1 16 11

New-Ship Construction, Refueling of Nuclear-Powered
Aircraft Carriers, and Other tems 6 11 16 10

Memorandum (Biltions of 2015 dollars):

CBO's Estimate of the Costs of New-Ship

Construction Needed to Meet Nearly All

Inventory Goals in Each Year 206 20.8 16.5 193

Costs of Mission Packages for Littoral Combat Ships 03 0.1 03 03

Source: Congressional Budget Office based on data from the Department of the Navy.

Note: Costs for other items include funds for ship conversions and for ships that are not part of the Navy's battle force {such as oceanographic
survey ships} and training ships, cutfitting and postdelivery (including the purchase of smaller tools and pieces of equipment that are
needed to operate a ship but not necessarily provided by the manufacturing shipyard as part of ship construction}, and smaller items,
Actual costs for the Navy's shipbuilding accounts over the past 30 years averaged about $16 bittion per year for alf items.

a. These figures are the Navy's estimates for new-ship construction and CBO's estimates for the refueling of nuclear-powered aircraft
carriers.

b, These figures are the Navy's estimates both for new-ship construction and for the cost to complete for ships purchased in prior years and
CBO’s estimates for the refueling of nuciear-powered aircraft carriers and for other items.

new-ship construction rises from $14.9 billion per year to the average the service estimates for the first 10 years.

between 2016 and 2020 to $18.9 billion per year for 2021 The Navy projects that building the new submarines wilt

10 2025 (see Figure 6). cost $5.4 billion per year in the middle decade of the plan.
In the far term, with Ohio Replacement submarines com-

The Navy's shipbuilding plan suggests that the midterm pleted, the Navy's estimate for new-ship construction

will be fiscally challenging as well: At $17.2 biltion per declines to an average of $15.2 billion per year.

year, the average total cost of new-ship construction is close

13
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Figure 5.

The Navy's Estimates of the Average Annual Costs of New-Ship Construction
Under Its 2015 and 2016 Plans

Biltions of 2015 Dollars

30 r
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Source: Congressional Budget Office based on data from the Department of the Navy.
Note: Costs exclude funds for refueling nuclear-powered aircraft carriers and for ship conversions, construction of ships that are not part of the

Navy's battie force {such as oceanographic survay ships) and training ships, outfitting and postdelivery (including the purchase of smaller
tools and pieces of equipment that are needed to operate a ship but not necessarily provided by the manufacturing shipyard as part of
ship construction}, and smalter items. Costs for the mission packages for littoral combat ships, which are not funded in the Navy’s

shipbuilding accounts, also are excluded.

Total Shipbuilding Costs. As in previous shipbuilding
plans, the Navy’s latest estimates exciude some costs that
it would need to cover out of its budget accounts for
ship construction:

B The cost of refueling nuclear-powered aircraft
carriers midway through the ships’ 50-year service
fife would increase the Navy’s estimate for the 2016
shipbuilding plan by $1 billion per year, to an
average of $17.5 billion a year through 2045,” and

B The costs of ship conversions, construction of ships
that are not part of the Navy's battle force
{oceanographic survey ships, for instance), moored
training ships, outfitting and postdelivery (including
the purchase of many smaller tools and pieces of

. Tn 2010, the Navy transferred funding for refueling nuclear-

powered submarines to other Navy accounts (Other Procurement,
Operation and Mai
not used to purchase ships. Therefore, CBO did not include the

) that are

and Weapons Procuremes

refueling costs for submatines in its estimates of fature
shipbuilding costs.

equipment thar are needed to operate a ship but that
are not necessarily provided by the shipyard when
the ship is built), and smaller items.

Adding those costs, plus the $600 million in cost-to-
complete funding that will be spent from 2016 through
2018, to the estimated new-ship construction costs
would boost the Navy’s estimate for the full cost of the
2016 shipbuilding plan to $18.3 billion pet year, or
$1.8 billion more than its estimate for new-ship con-
struction alone. That figure is 16 percent higher than the
average funding of $15.8 billion per year that the Navy
has received for total shipbuilding costs over the past
three decades.

CBO's Estimates

In CBO's estimation, the full cost of the 2016 ship-
building plan (including construction, refueling of
nuclear-powered aircraft cartiers, and other items)
would average $20.2 billion per year over the 2016
2045 period (see Table 4 on page 13). That amount is
28 percent above the average annual funding the Navy
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Figure 6.
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The Navy's Estimates of the Costs of New-Ship Construction, 2016 to 2025

Billions of 2015 Dollars

Average for
B Second Five Years
{$18.9 billion)
Average for
20 First Five Years
{$14.5 billion}
i
15 W
The Navy expects that the cost
of its shipbuilding plan will rise
16 significantly after 2020,
5
9
2016 W17 2018 2019 2020 2021 022 2023 2024 2025
Source: Congressional Budget Office based on data from the Department of the Navy.

Note: Costs exclude funds for refueling nuclear-powered aircraft carriers and for ship conversions, construction of ships that are not part of
the Navy’s battie force (such as oceanographic survey ships) and training ships, outfitting and postdelivery (including the purchase
of smatier tools and pieces of equipment that are needed 1o operate a ship but not necessarily provided by the manufacturing shipyard
as part of ship construction}, and smalier items. Costs for the mission packages for fittoral combat ships, which are not funded in the

Navy's shipbuilding accounts, also are excluded.

The estimated

has received over the past three decad:
costs have a fair amount of yearly variation but are on an
upward trend for the first two decades of the plan (see
Figure 7). CBO makes the following estimates for the
30-ycar period as a whole:

® New-ship construction would average $18.4 billion
per year, 12 percent more than the Navy's figure of
$16.5 billion;

B New-ship construction plus refueling of nuclear-
powered aircraft carriers would cost an average of
$19.4 billion per year, 11 percent more than the
Navy’s figure of $17.5 billion; and

All other items would add annual costs of about
$800 million, raising CBO's estimate to an average
of $20.2 billion per year through 2045, 10 percent
more than the Navy’s figurc of $18.3 billion.

CBO’s estimates of the full cost of the plan are only

6 percent higher than the Navy's for the first 10 years
but 16 percent higher for the final 10 years. The two
scts of estimates are similar for the near term because

most of the ships that the Navy plans to buy are already
under construction and their costs are reasonably well
known. But CBO and the Navy made different assump-
tions about the size and capabilities of future ships that
contributed to different cost estimates for the midrerm
and far erm. Generally, CBO estimates the cost of a
future ship on the basis of the relationship between the
weight and cost of analogous existing ships. The result-
ing amount is then adjusted for factoss such as produc-
tion efficiencies that occur as more ships of the same
type are built simultaneously at a given shipyard and
additional efficiencies that occur as more ships are built
over the duration of a preduction run. CBO also incor-
porated into its estimates (which are in constant 2015
dollars) a projection that, as they have for the past sev-
eral decades, labor and marterials costs would probably
continue to grow faster in the shipbuilding industry
than in the economy as a whole. The Navy's constant-
dollar estimates do not reflect that faster growth (see
Box 2 on page 18). That difference in estimates is much
more pronounced in the final decade of the plan, after
20 or more years of compounded cost growth, than in the
early years. {For more information on CBO’s methods for
estimating the cost of new ships, see Appendix A.)

15
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CBO's Estimates of Annual Shipbuilding Costs Under the Navy’s 2016 Plan

Biftions of 2015 Dollars
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annual shipbuilding costs
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Source: Congressional Budget Office based on data from the Department of the Navy.

Note: SSBNs = ballistic missite submarines; SSNs = attack submarines,

a. Includes ship conversions, ships that are not part of the Navy’s battle force {such as oceanographic survey ships) and training ships,
outfitting and postdelivery (including the purchase of smaller tools and pieces of equipment that are needed to operate a ship but not
necessarily provided by the manufacturing shipyard as part of ship construction), and smaller items.

b. Costs for the mission packages for littoral combat ships, which are not funded in the Navy's shipbuilding accounts, are not included.

Costs of Meeting Nearly All

Inventory Goals in Each Year

Under its 2016 shipbuilding plan, the Navy would

not build enough ships ar the right times to meet the
service’s inventory goal of 308 batte force ships unil
2022. Ta particular, the plan would lead to temporary
shortfalls relative to the Navy's goals for ballistic missile
submarines, attack submarines, large surface combatants,
and, in the far term, for aircraft carriers as well. However,
there would be only small and short-lived shortfalls for
amphibious warfare ships (see Figure 4 on page 10).

The Navy does not believe thar it can prevent the shore-
fall in ballistic missile submarines. Because of specific
characteristics of the design and operations, the service of
existing Ohio class submarines cannot be extended.”
And building the new class of ballistic missile submarines
faster, the Navy argues, would introduce technical risks
that would outweigh the risk of having 10—rather than
the preferred 12—SSBNs that are deployable for a
decade.

Other shortfalls, however, could be avoided or reduced by
accelerating or increasing ship purchases relative to those
specified in the 2016 shipbuilding plan. To meet most of
its existing goals, the Navy could make the following
changes ro the current shipbuilding plan:

® To prevent the force from falling below the inventory
goal of 48 attack submarines, the Navy could
accelerate the purchase of 7 submarines to the period
from 2017 through 2023, thus increasing the
production rate to 3 submarines per year for most of
those years. In that case, the Navy could buy 7 fewer
attack submarines between 2025 and 2034 than is
called for under the 2016 plan and still maintain the

14, Among the many factors that determine the service life of 4
subrmarine are the two priaty ones: the condition of its hull and
dhe energy in its reactor. The mumber of times a submaine can

—submerge and surface—before it must be retired is limited,

el
as is the reactot’s capacity to produce energy. Some nuclear
submatines can be refueled i their hulls have life remaining, but
those with “life of the ship® reacror plants cannot be refucled.
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desired inventory. However, doing so under the Navy’s
2016 plan would reduce attack submarine
construction to an average of 1 every other year for the

2026-2035 period.

B To prevent the cartier force from declining to 10 ships
in the 2040s, 1 short of its inventory goal of 11, the
Navy could accelerate purchases after 2018 to 1 every
four years, rather than 1 every five years.

® To meet its goal of 88 large surface combatants in
the last years of the plan, the Navy could purchase
6 additional destroyers between 2028 and 2037,
increasing the production rate to 3 ships per year
for six more years,

® To prevent small shortfalls in fater years of the plan,
the Navy could purchase 2 addirional amphibious
warfare ships by 2038 to meet its inventory goal of
34 ships in cach year after 2022. However, the Navy
cannot prevent a shortfall in amphibious warfare ships
relative to its goal in the next few years because such
ships take four to five years to build.

According to CBO’s estimates, incorperating the
changes described above into the Navy's 2016 plan would
raise costs significantly in the first two decades of the plan
but reduce them in the third decade. The annual cost of
new-ship construction would average $20.6 billion
between 2016 and 2025 (instead of the $18.2 billion in
CBO’s estimate of the Navy’s plan), $20.8 biltion
berween 2026 and 2035 (instead of $19.2 billion), and
$16.5 billion between 2036 and 2045 (instead of

$17.8 billion). Over the entire 30-year period, new-ship
construction would average $19.3 bilion per year, com-
pared with CBO's estimate of $18.4 billion per year for
the Navy’s plan.

Other approaches to preventing the Navy from falling
short of its goals could have different costs. For example,
if the Navy was able to extend the service life of some
existing ships, it would need fewer new ones, thus reduc-
ing procurement costs but possibly increasing operation
and maintenance costs because older ships tend to be
more expensive to operate than newer ships of the same
class. Such an approach would not be effective in prevent-
ing a shortfall of all types of ships, however. In particular,
the Navy’s plan already reflects an assumption thar

most destroyers will be in service for 40 years, although
historically very few have served longer than 30 years.

ESTEMONY ON
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Consequently, CBO does not expect that those ships
could serve for an even longer period to prevent the
shorefall in large surface combatants. By contrast, extend-
ing service life for amphibious warfare ships scems more
plausible because those ships are already serving for

40 years and the Navy is planning to keep some beyond
that length of service, Thus, the Navy could prevent the
minor shortfalls in amphibious warfare ships after 2040
by not retiting existing ships and, in several cases, by
extending their service life by a few years.

Shipbuilding With Historical

Average Funding

CBO’s estimate of $20.2 billion per year for the full cost
of the Navy’s 2016 shipbuilding plan is 28 percent higher
than the $15.8 billion (in 2015 dollars) the Navy has
spent on average per year over the past 30 years for all
items in its shipbuilding accounts. If the Navy's future
funding for shipbuilding is in line with the past, the Navy
will need to substantially reduce its new-ship purchases
telative to the number called for in its 2016 plan.”

To illustrate how much smaller the fleet of battle force
ships might be under that scenario, CBO constructed an
alternative shipbuilding plan to meet two criteria: First,
the purchase of specific types of ships, with the exception
of ballistic missile submarines and aircraft carriers, would
be reduced in rough proportion to the 2016 plan. The
Navy's most senior officials have described replacing the
current Ohio class submarines as the services top prioritys
CBO assumed, therefore, that the Navy would purchase all
12 submarines included in its 2016 plan. The Congress
has mandated in law that the Navy maintain a fleet of

11 aircraft carsiers, so in this illustrative scenario, CBO
did not make cuts to that category.

With the nearly proportionate reduction in purchases of
other types of ships, the composition of the flect in 2045
would be about the samc as that specified in the 2016
plan, although the number of ships of each type would be
smaller.

15. For a broader discussion of historical cost trends in Navy
e the testimony of Eric J. Labs, Senior Analyst

for Naval Forc

and Weapons, Congressional Budger Office,

before the Subcommiteee on Scapower and Expeditionary Porces
of the House Committee on Armed Services, The Long-Torm
Outlook for the U.S. Navys Fleet (January 20, 2010), ww

publicasion/41886.

cho.gov!
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The second criterion underlying the alternative plan is to
keep spending fairly similar (in inflation-adjusted, or real,
dollars) during the near-rerm, midrerm, and far-rerm
periods. The alternative plan is not a recommendation
by CBO but simply an illustration of the possible conse-
quences of continuing funding for shipbuilding at its
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Continued
historical average amount rather than increasing it, as
would be required under the Navy's 2016 plan.’

16. In a repors accompanying the 2014 Narional Defense
Auwthorization Act, she House Commiteee on Armed Services
asimila

directed the Navy to provide to che Congres illustration

of a shipbuilding plan (sarving in 2015) that conforms to

bistorical fanding levels, The Navy has not responded to that

Congressional directive.
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Shipbuiiding inflation

1988 1997 2000 200 20606 2009 2012 2115 2018 2021

Under that illustrative 30-year plan, the Navy would ™ 46 destroyers (the Navy's plan has 65),

purchase 192 ships {versus 264 in the Navy's 2016 plan}

as follows: ™ 44 livoral combat ships and fast frigates (the Navy’s
plan has 67),

B 6 aircraft carriers (the Navy's plan also has 6),
™ 15 amphibious ships (the Navy’s plan has 23), and
B 12 ballistic missile submarines (the Navy’s plan alsa
has 12), ™ 35 combat logistics and support ships (the Navy’s plan
has 46).
B 34 awack submarines (the Navy's plan has 45),
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Under this plan, the battle force fleet in 2023 would be
about the same size as in the Navy's plan but by 2045
would number 237 ships, as opposed to the 305 in the
Navy’s plan. The inventory in 2045 would consist of
the following ships:

® 10 aircraft carriers (the Navy's plan has 10),

® 12 ballistic missile submarines (the Navy’s plan
has 12),

® 37 artack submarines {the Navy’s plan has 50),
® 64 destroyers (the Navy's plan has 82),

™ 34 litcoral combat ships and fast frigates (the Navy’s
plan has 57),

® 27 amphibious ships (the Navy's plan has 33), and

® 53 combat logistics and support ships (the Navy’s plan
has 61).7

Other approaches to staying within historical funding
would produce different results. If the Navy reduced the
number of larger and more expensive ships more sharply
than in the plan described above, the fleer would be larger
overall. Conversely, if it preserved the programs of more
expensive ships, the fleet would be smaller overall. Uld-
mately, decisions about which ships to build would
depend on policymakers priorities for certain naval
missions relative to athers.”

Shipbuilding Under the

Budget Control Act of 2011

The Budger Control Act of 2011, as amended by the
American Taxpayer Retief Act of 2012 and the Bipartisan
Budget Agreement of 2013, established caps on discretion-
ary defense funding that will continue from 2016 through
2021. Those caps apply to DoDD’s base budget but exclude
the costs of overseas contingency operations, which consist
of U.S. involvement in the war in Afghanistan, Iraq, Syria,
and other nonroutine military activities elsewhere. The

17. The alternative plan also would fund the refueling of 1 aircraft
carrier fewer than called for under the Navy'’s current plan.

18. For an iflastration of such an anal
Office, Options for the Navys Future
wew.cho.gow/publicarion/ 17802,

“ongressional Budget
feet (May 2006),
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caps set funding, in real terms, substantially below the
amount Dol) received in 2010, when its base budget
reached its peak.

In the first three years of the BCA, the Congress has
increased funding for shipbuilding above the President’s
requests, which roughly aligned with the historical shares
the service would have expected to receive under the law.
(During the past 15 years, the Department of the Navy
has received about 30 percent of DoD)’s base budget

and has devoted about 10 percent of its funding to ship-
building.) Between 2013 and 2015, the President’s bud-
get requests included an average of about $14.1 billion per
year in nominal dollars for shipbuilding. The Congress
appropriated about 10 percent more, an average of
$15.5 billion per year (see Figure 8). Nevertheless, the
Navy bought substantially fewer ships berween 2013
and 2015 than it had planned before the BCA ook
effect. In all, the 2012 shipbuilding plan called for the
purchase of 36 ships over those three years. In his 2013,
2014, and 2015 budgets, the President praposed to
purchase a total of 25 ships, and the Congress added
funding for 2 additional ships along with partial funding
for several more.

In 2015, Dol)’s real base budget fell to about the same
amount that it received in 2007, and as a result of the
BCA's caps, funding (in real texms) will remain essentially
at that level through 2021. Consequently; under current
law, policymakers face a choice between implementing
the Navy’s 2016 shipbuilding plan and cutting costs else-
where in the Navy's budget (or in DoD’s budger more
broadly), scaling back the 2016 shipbuilding plan, or

taking some combination of those actions.

Specifi
DoD’s base budget during the coming decade and devotes
the same percentage of its budget to ship construction that
it has historically, the annual shipbuilding budger would be
about $14 billion (in 2015 dollars) from 2016 through
2021, In comparison, the Navy’s 2016 plan would require
spending a little more than $19 billion per year on all
shipbuilding over the same period, CBO estimates. The
$14 billion amount would be about $5.5 billion per year—
or 30 percent below CBO's estimate of the amount
required to execute the Navy’s 2016 plan over the 2016
2021 period. If all shipbuilding programs were cut propor-
tionately, a reduction of thar magnitude would require the
Navy to purchase 16 fewer ships than the 57 i plans to
purchasc over that period, a reduction of about 30 percent.

ily, if the Navy receives the same percentage of
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Figure 8.

TESTTMONY ON AN ANALYSIS OF THE N

Requested and Appropriated Shipbuilding
Budgets Under the Budget Control Act

Biltions of Doflars

20
President's
Reguest
i5 -
Since the BCA's
10 enactment, the
Congress has
appropriated more
for ships than the
5L President has
requested.
a
2012 213 2014 iaiiy
Source: Congressional Budget Office based on various volumes

of the Department of the Navy's Highlights of the
Departinent of the Navy Budget.

Notes: The dashed ine indicates the estimated shipbuilding budget,
calculated as the historical share of the Department of
Defense’s base budget under the BCA, as that act stood at
the time of each year's budget submission,

BCA = Budget Controi Act of 2011,

As of this writing, the Congress was considering HL.R. 1314,
the Bipartisan Budget Act of 2015.* Thar bill, if enacted,
would raise the budget caps for national defense for fiscal
years 2016 and 2017. That change would allow the Navy
to cuc 13 ships racher than 16 ships from its 2016 plan, if
all shipbuilding programs were cut proportionarcly.

Outlook for Specific Ship Programs

To estimate the costs of implementing the Navy’s 2016
shipbuilding plan, CBO calculated the cost of cach of the
264 ships that the Navy intends to purchase between
2016 and 2045 (see Appendix A). For ships under con-
struction, the estimates were based in part on data for
actual costs from the Navy. For ships yet to be buile, the
estimates were based primarily on information about the
cost per unit weight of similar ships from the past. Specif-
ically, CBO used the cost per thousand tons of lightship
displacement—which is the weight of the water the ship
displaces without its crew, stores, weapons, fuel, or other
fiquids. CBO then adjusted its estimates to incorporate
the effects of raze (the reduction in average overhead costs

*The Bipartisan Budger Act of 2015 (Public Law 114-74) was
enacted on November 2, 2015.
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that oceuts when a shipyard builds more than one of the
same type of ship at a time) and learning (the efficiencies
that shipyards gain as they produce additional units of a
given type of ship). The effects of rate and learning were
applied to the estimated cost of the first ship of a class
(the lead ship) to determine the estimated costs for all
subsequent ships of thar class. Thus, CBO’s estimate of
the cost of the lead ship ina class drove its estimate of the
costs of subsequent ships of that class, CBO had to make
assumptions about the size and capabilities of ships for
which the Navy has yet to develop cven expected designs.
All estimates exclude outfitting and postdelivery costs,
which typically add at least 3 percent to a ship’s cost.

Airceaft Carriers

‘The 2016 shipbuilding plan states that the Navy's goal is to
have 11 aircraft carriers—a number also mandated by the
Congress. The Navy intends to buy 6 CVN-78 Gerald R.
Ford class aircraft carriers over the 2016~2045 period (see
Table 5). Building 1 carrier every five years {referred to as
five-year centers) would allow the Navy to have a force of
at least 11 carriers through 2039, after which the force
would drop to 10. (To maintain a force of 11 carriers that
serve in the fleet for 50 years would require purchasing

1 ship every 442 years rather than 1 every 5 years as is called
for under the Navy's current plan.)

The Navy’s current estimate of the total cost of the lead
ship of the CVN-78 class is $12.9 billion in nominal dol-
lars for the period from 2001 to 2016, an amount that is
equal to the cost cap set in law.”” CBO used the Navy's
inflation index for naval shipbuilding to convert thar fig-
ure to $14.7 billion in 2015 dollars, or 23 percent more
than the amount requested in the President’s budget pro-
posal when the ship was authorized in 2008, The
Navy's estimate does not include $4.7 billion in research
and development costs that apply to the entire class.

Because construction is nearly finished and no major
problems have arisen in the test program (which is about
haif completed), CBO used the Navy’s estimate for the lead
ship to estimate the cost of successive ships in the class.

sked for an exera

s 2016 1o cover cost growth
and additional ooling and vendor services. That amount was
anticipated in the 2014 and 2015 budger requests and it
compleres a total of $1.4 billion in additional funding requested
in the past oo budgets. The amount is inchuded in the Navy's
estimate of the tosal cost to complere the ship.

19. In its 2016 budger request, th

$124 milfion in nominal do
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Table 5.

Comparison of the Navy’s and CBO’s Estimates for the Construction of Major New Ships
Under the Navy’s 2016 Plan

Billions of 2015 Dollars

Number of Total Costs per Average Costs per Memorandum:
New Ships Class Over the Ship Over the Average Costs per Ship
Purchased _2016-2045 Period 2016-2045 Period Under the 2015 Plan
Under the Navy's CBO's Navy's CBO's Navy's CBO's
2016 Plan if i i il i i
CVi-78 Gerakd R. Ford Class Aircraft Carriers 6 68 ¢ 73° ns® 123° 129 132
Ohio Replacement Ballistic Missile Submarines 12 75 88 6.2 7.3 6.8 79
Virginia Class Attack Submarines 2 74 76 29 3.0 29 30
Improved Virginla Class Attack Submarines
{Replacements for Virginia class} 19 58 59 31 31 30 33
DDG-51 Flight I Arleigh Burke Class Destrayers 27 45 52 17 L9 17 19
DDG(X) Destroyers (Replacements for Arleigh Burke class) 37 68 85 18 23 19 2.6
Littoral Combat Ships 9 4 5 05 85 05 05
Fast Frigates (Modified LCSs) 2 12 12 0.6 0.6 na. 0.8
LCSR0s (Replacements for LCSs) 38 7 2w 04t a5 05 0.5
LHA-6 Amphibious Assault Ships 7 2% 28 37 39 38 41
LXR)s Replacements for amphibious dock landing ships) 1 7 pai 15 1% 15 19
LPD-17 Replacements 4 8 11 21 26 23 27
T-AQ(X) Oifers v 8 10 05 85 05 06

Source: Congressional Budget Office based on data from the Department of the Navy.
Notes: The costs in this table exclude funding for research and development.
Unlike Table 1, this table excludes 1 DDG-51 Flight 1IA destroyer, 1 LPD-17 amphibious ship, and 29 support ships of various types.

CVN = nuclear-powered aircraft carrier; DDG and DDG(X) = guided missite destroyer; LCS = [ittoral combat ship; LHA = amphibious
assault ship; LPD = amphibious transport dock; LX(R} = dock landing ship replacement; T-A0(X} = oiler; n.a. = not applicable.

a. InCBQ's and the Navy’s estimates for aircraft carriers, total costs per class include remaining funding for the CVN-78 and CYN-79 but
exciude some funding for the carrier the Navy plans to purchase in 2043 hecause that money would not be budgeted until 2046 or fater.
CBO's and the Navy’s estimates of the average cost per ship exclude the remaining funding for the CVN-78 and CYN-79 but include all
funding for the 2043 carrier.

b. The Navy's estimate for the LCSs is $463 million per ship; its estimate for the LCS(X) is $441 miltion each. Those costs exclude the cost of
LCS mission packages, which CBO also excluded from its estimates.

That does not mean that all of the cost risk has been 2013, and appropriations for it are expected to be com-
eliminated, but CBO estimates that the remaining risk of  plete by 2018, The Navy escimates that the ship will cost
cost growth would be less than $100 million for the ship. $11.5 billion in nominal dollars and $10.6 billion in
(CBO thus no longer expects the $500 million in cost 2015 dollars. The Navy's sclected acquisition report on
growth it had estimated for last year's report.) the CVN-79 states that “the Navy and shipbuilder have

made fundamental changes in the manner in which the
The next carrier after the CVN-78 will be the CVN-79, CVN 79 will be built to incorporate lessons learned from
the John E Kennedy. Funding for that ship began in 2007, CVN 78 and climinate key contributors to cost
the Congress officially authorized its construction in performance challenges realized in the construction of
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CVN 78" Although CBO expects the Navy to achieve
a considerable cost reduction in the CVN-79 compared
with the CVN-78, CBO’s estimates are somewhat higher
than the Navy’s. Specifically, CBO estimates that the cost
of the ship will be $11.9 billion in nominal dollars and
$11.3 billion in 2015 dollass, about 4 percent more than
the Navy’s estimate.

The Navy estimates an average cost of $11.3 billion for
the 6 carriers in the 2016 shipbuilding plan, the CVN-80
through CVN-85. CBO's estimate is $12.3 billion per
ship. Both estimates are substantially lower for the 2016
plan than they were for 2015. The Navy's current esti-
mate incorporates the effects of efforts to reduce costs
for the CVN-79 and successive ships in the class. CBO's
estimate i5 based on the Navy's estimate for the final
cost of the CVN-78, which reduced the estimated cost
of succeeding ships in the class. CBO’s estimate is seill
above the Navy's, however, because CBO projects
smaller reductions in price than the Navy predicts and
because CBO anticipates real cost growth in the naval
shipbuilding industry.

Submarines

Under the 2016 shipbuilding plan, submarines would
consume the lion’s share of shipbuilding funds over the
next 20 years (see Table 6). The Navy currently operates
14 Ohio class ballistic missile submarines (SSBNs),

4 Ohio class guided missile submarines (SSGNs) modi-
fied from the SSBN version, and 54 atrack submarines
{SSNis) of several classes. Over the next three decades, the
Navy plans o buy 12 new SSBNG, starting in 2021, Ie
also plans to buy 45 new SSNi, including 26 Virginia
class submarines {mostly at an average rate of 1.5 per year
through 2033) and 19 submarines that are based on a
redesigned and improved Virginia class (production is set
o begin in 2034). The Navy does not plan to replace the
4 SSGNis it will retire in the mid-to-lare 2020s.

Ohio Replacement Ballistic Missile Submarines. SSBNs,
which carry Trident ballistic missiles, constitute the
sea-based leg of the United States’ strategic triad for nuclear
deterrence. (The other two legs are land-based intet-
continental ballistic missiles and manned strategic bomb-
ers.) The design, cost, and capabilities of the 12 Ghio
Replacement submarines in the 2016 shipbuilding plan are

20. Defense Acquisition Management Tnformation Retricval, Selected
Acquisition Report: CVN 78 Genald R. Ford Class Nuclear Aivcrafs
Carvien, as of FY 2016 Presidents Budlget (Deparement of the Navy,
December 2014), p. 29.
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among the most significant uncertainties in the Navy's and
CBO's analyses of the cost of future shipbuilding. Under
the 2016 plan, the first Ohio Replacement submarine-
sometimes called the SSBN(X)—would be purchased in
2021, although advance procurement funding would be
needed starting in 2017 for items with fong lead times. A
second submarine would be purchased in 2024, followed
by 1 per year from 2026 to 2035 (sce Figure 3 on

page 9).7!

The Navy currently estimates the cost of the first Ohio
Replacement submarine ar $12.1 biltion in 2015 dollars,
and it estimates an average cost for follow-on ships of
$5.7 billion (the Navy has stated an objective of reducing
that cost to $5.6 billion).” The implied total cost for the
12 submarines is $75 billion, or an average individual

cost of $6.2 billion {see Table 5).

The Navy's estimate represents a 12 percent reduction in
the cost per thousand tons for the first Ohio Replacement
submarine compared with the first Virginia class sub-
marine—an improvement that would affect costs for the
entire new class of ballistic missile submarines. The main
reason for those purported improved costs by weight

for the Ohio Replacement is that the Navy will recycle,
to the extent possible, the design, technology, and com-
ponents used for the Virginia class. Furthermore, because
ballistic missile submarines (such as the Ohio Replace-
ment) tend to be larger and less densely builc ships than
attack submarines (like the Virginia class), they will be
casier to build and therefore less expensive per thousand
tons, the Navy asserts.

Howevet, the historical record for the lead ships of new
classes of submarines in the 1970s and 1980s provides lit-
tle evidence that ballistic missile submarines are cheaper
by weight to build than artack submarines (see Figure 9).

21. More information appears in Ronald O'Rourke, Ny SSEN(X)
Bullistic Missite Submarine Program: Background and lsues for

nal Research

Congress, Repart for Congress RA1129 (Congress
Service, July 31, 2014), Sec also the tesimony of Eric ], Labs,
Senior Avalyst for Naval Forces and Weapons, Congressional
Budger Office, before the Subcomittee on Seapower
Expeditionary Forces of the House Commitree on Armed
Services, The Long-Term Qutlook for she U.S. Navys Flees

tion/4 1886.

and

(January 20, 2010}, www.cho.gov/publi

22. Tha figare was stared in a bricfing by the Navy to the staff of the
House Commitcce on Artned Services, CBO, and the
¢ onal Research Service (February 28, 2011). The Navy's
expressed in 2010 dollars, were $5.6 billion for the
average follow-on submarine, with an objective of reducing that

cost we $4.9 billion.

23
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Table 6.
Total Shipbuilding Costs, by Major Category, 1986 to 2045
Historical CBO's Estimates Under the Navy's 2016 Plan
1986- 1996~ 2006- 1986- 2016- 2026- 2036- 2016-
1995 2005 2015 2015 2025 2035 2045 2045

Average Annual Costs (Billions of 2015 dollars)
New-Ship Construction

Aircraft carriers 2.4 11 2.0 18 23 2.4 2.7 24
Submarines 5.2 3.0 4.4 42 7.7 9.2 5.4 75
Surface combatants 7.1 4.8 4.2 5.4 5.4 5.0 71 5.8
Amphibious ships 13 17 1.6 1.6 17 19 23 2.8
Logistics and support ships 15 0.5 0.7 0.9 11 07 0.3 0.7
Subtotal 17.6 1L 129 3.9 182 19.2 17.8 18.4

Refueling of Nuclear-Powered
Carriers and Submarines® 0.4 Lo 13 09 14 10 0.7 10
Other Items kL L2 o7 10 L2 %8 %6 o8
Total 191 132 15.0 158 20.7 20.8 19.0 202

Percentage of Average Annual Costs
New-Ship Construction

Aircraft carriers 13 8 13 i1 1 1 14 12
Submarines 27 23 29 27 37 44 29 37
Surface combatants 37 36 28 34 26 24 37 29
Amphibious ships 7 13 11 10 8 9 12 10
Logistics and support ships 8 4 5 & 6 4 1 4

Subtotal 92 84 86 88 88 92 923 28

Refueling of Nuclear-Powered

Carriers and Submarines® 2 8 9 [ 7 5 4 5
Other Ttems [ g 5 6 5 3 3 4
Total 100 100 100 100 100 100 100 100

Source: Congressional Budget Office.

Note: Costs exclude funds for refueling nuclear-powered aircraft carriers and for ship conversions, construction of ships that are not part of the
Navy’s batile force {such as oceanographic survey ships) and training ships, outfitting and postdetivery (including the purchase of smaller
tools and pieces of equipment that are needed to operate a ship but not necessarily provided by the manufacturing shipyard as part of
ship construction), and smatler items. Costs for tha mission packages for littoral combat ships, which are not funded in the Navy's
shipbuilding accounts, also are excluded.

a. (BO's estimates under the Navy’s 2016 plan reffect only the costs of refueling aircraft carriers, Historicaily, the refueling of nuclear-

powered submarines also was included in the Navy's shipbuilding accounts, but in 2010, the Navy transferred that funding to other
accounts,

The first Ohio class submarine was more expensive than grown substantially. The first Virginia class submarine,
the lead ships of the two classes of attack submarines built which was ordered in 1998, cost about the same per
during the same perdod—the Los Angeles and the thousand tons as the fiest Seawolf submarine, even
Improved Los Angeles. (The design of the Improved though the Seawolf is 20 percent larger and was built
Los Angeles included the addition of 12 vertical launch nine years earlier.

system cells.) In addition, the average cost by weight of

the first 12 or 13 ships of the Ohio, Los Angeles, and Using data from the Virginia class submarine program,
Improved Los Angeles classes was virtually identical. By CBO estimates that the first Ohio Replacement sub-

the 1990s, the cost of lead ships for submarines had marine will cost $13.2 billion in 2015 dollars. Estimating
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Figure 9.

Cost per Thousand Tons for Various Classes of
Submarine, Lead Ship and Class Average

Millions of 2015 Dollars

Historicafly, the cost
per thousand tons
has been about the
same for attack
submarines (SSNs)
and ballistic missile
submarines (SSBNs).

Los Angeles (SSN-688)
{First 12 Ships)

Qhio (SSBN-726)
(First 12 Ships)
Improved Los

Angeles {SSN-751)
{First 13 Ships)

Seawoff (SSN-21)
{Total of 3 ships)®

Virginia {SSN-774}
(First 12 Ships)

OhioReplacemant
(SSBNLX D),
Navy's Estimate

{hio Replacemert
(SSBNIXT),
{BO's Estimate

@ 200 408 600 BOO

Source: Congressional Budget Office based on data from the

Department of the Navy.

Notes: Cost per thousand tons of Condition A-1 weight, which is
analogous to lightship displacement (the weight of the ship
without its crew, materiel, weapons, fuel, or ather liquids)
for surface ships,

SSBN = batlistic missile submarine; SSN = attack
submarine.

a. Data exclude costs for plans, which include nonrecurring
engineering and detail design.

b, Although 29 Seawolf class submarines were planned, only
3 were built.

the cost of the first submarine of a class with an entirely
new design is particularly difficult because of uncertainty
about how much the Navy will spend on nonrecurring
engineering and detail design. All told, 12 Ohio Replace-
ment submarines would cost $88 billion, in CBO’s esti-
mation, or an average of $7.3 billion cach—$1.1 billion
morc per submarine than the Navy’s estimate. That aver-
age includes the $13.2 billion estimated cost of the lead
submarine and a $6.8 billion average estimated cost for
the 2nd through 12th submarines. Research and develop-
ment would cost between $10 biltion and $15 billion, for
a total program cost of $98 biltion ro $103 biltion, CBO
estimates.
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Overall, the Navy expects a 22 percent improvement in the
cost-to-weight relationship of the Ohio Replacement class
compared with the first 12 submarines in the Virginia
class. Given the history of submarine construction, how-
evet, CBO s less optimistic that the Navy will realize as
large an improvement in the cost-to-weight relationship of
the Ohio Replacement class compared with the Virginia
class. CBO estimates a 9 percent improvement, based in
part an projected savings attributable to the concurrent
production of the Ohio Replacement and Virginia class
submarines.

As the Navy develops its acquisition strategy, costs for the
Ohio Replacement could decline. For example, if law-
makers authorized and the Navy used a block-buy strat-
egy to purchase a group of submarines over a specitied
period (effectively promising a steady stream of work for
the shipyard to achieve better prices for those submarines,
as it does for some other ship types)-—and if that action
also authorized the Navy to purchase submarines’ compo-
nents and materials in batches——the savings could be
considerable.” Similarly, if the Congress funded the
purchase of the Ohio Replacement submarines through
the National Sea-Based Deterrence Fund, which was
established in the fiscal year 2015 National Defense
Authorization Act, the Navy could potentially save several
hundred million dolfars per submarine by purchasing
components and materials for several submarines ac the
same time.”* A disadvantage of that acquisition strategy is
that if the Congress decided not to build all of the sub-
marines for which the Navy purchased some materials,
those materials might go unused.

Attack Submarines. The 2016 shipbuilding plan calls

for the Navy to buy 26 Virginia class artack submarines.
Between 2016 and 2033, those purchases would occur at
a rate of I or 2 per year. In 2034, the Navy would switch
to0 an improved Virginia class submarine but continue

to build at the same rate. With such a procurement

23. More information on block-buy and multiyear procurement
authority acquisition straegics is it Ronald O'Rourke and Moshe
Schwarez, Mudtiyear Procurement (MYP) and Block Buy
Comtracting in Defense Acquisiti tgroune and Tisues for
Congress, Report 1o Congress R41909 (Congre
Service, Seprember 24, 2015).

onal Rescarch

2

4. "That fund, like the National Sealift Defense Fund, would
probably operate outsigde of many of DoD's acquisition
regulations but it would allow the Navy to make a single purchase
of conponents and materials for a group of submarines, The
potential cost savings are not included in either the Navy's or
CBO's estirnates.
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schedule, the attack submarine force would remain at or
above the Navy's goal of 48 submarines through 2024 but
would then fall to 41 o 47 submarines for the 2025~
2041 period before reaching or exceeding 48 submarines
again beginning in 2042—seven years later than under

the 2015 plan (sce Figure 4 on page 10).

For the entirety of the Virginia class under the 2016 ship-
building plan, the Navy's and CBQ’s estimates are quite
similar: The Navy estimates that the total cost of purchas-
ing 26 of the submarines between 2016 and 2033 would
be about $74 billion; CBO estimates that cost to be

76 billion,

The Navy expects to begin purchasing the Improved
Virginia class submarine in 2034. The service’s recent
shipbuilding plans call for continuous changes to the cur-
rent design to create a new class of submarine that incor-
porates significant technological upgrades in systems and
capabilities. CBO assumed as well that the Improved
Virginias would incorporate changes that were sufficient
to make the submarines a new class, alchough not with a
wholly new design. On the basis of that assumption, both
CBO and the Navy estimate that the average Improved
Virginia class attack submarine would cost $3.1 billion.

Although the Navy’s plan does not include submarines

1o replace the 4 existing Ohio class guided missile sub-
marines when they are retited in the 2020s, the service
expects to lengthen the hull of future Virginia class sub-
marines to insert the Virginia payload module (VPM). The
VPM would contain four large-diameter payload tubes,
cach of which could carry seven Tomahawk missiles. That
change would increase the submerged displacement of the
submarine~—~the weight of the water it displaces—by
nearly 30 percent and would increase the number of the
Virginia class submarine’s vertical-launch weapons from 12
t0 40 {in addition to the approximately 25 weapons in the
torpedo room). The Navy estimates that 20 Virginia class
submarines equipped with the additional payload modules
would provide a “near equivalent” to the steike capability of
the existing force of 4 SSGNs. In his 2016 budger, the
President proposed spending $700 million between 2015
and 2019 for research and development on the VPM and
for modifying the design of the Virginia class submarine.
The Navy’s 2016 plan calls for building only 15 Virginias
with the VPM, beginning in 2019. (The 2015 plan had
20 Virginias with the VPM.) Both the Navy’s and CBO's
estimates of costs reflect thar change. Neither the Navy nor
CBO assumes that the Improved Virginia class will include
the missile module.
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Large Surface Combatants

The Navy's 2016 plan incorporates the purchase of the
same types of destroyers as the 2015 plan. The service
restarted production of DDG-51 Flight ITA destroyers in
2010 and purchased 10 ships through 2015 (in addition
to the 62 ships that had already been purchased when
production ceased in 2005). The Navy plans to pur-
chase 1 more DDG-51 Flight ITA in 2016. Beginning in
2016 and continuing through 2029, the Navy plans ro
purchase 27 DDG-51s with an upgraded design,

a configuration known as Flight TH {sce Table 5 on
page 22). In 2030, the Navy would start buying

37 DDG(X)s, a not-yet-designed destroyer intended to
replace the DDG-51 class.

The Navy also is pursuing two other strategies to boost

its inventory of large surface combatants. One is to mod-
ernize 11 of its 22 Ticonderoga class cruisers and thercby
extend their service in the fleet through 2038. (The other
11 would remain in the fleet through the end of their
service life but would not require as much modernization
to remain effective.) If the Navy does not modernize those
ships, all of its cruisers would be retired by 2028. The other
critical strategy is to keep all DDG-51 Flight 11As and
subsequent destroyers serving in the fleet for 40 years. The
class originally was designed to serve for 30 years, but the
Navy has gradually increased the planned service life—first
to 35 years and then, in the 2009 shipbuilding plan, to
40 years—of Flight IIA and Flight III ships. However, 12
of the last 13 classes of destroyers and cruisers have been
retired after serving for 30 years or less. Indeed, in recent
years, Spruance class destroyers and some Ticonderoga
class cruisers have been retired after serving 25 years or
less. The Navy retired all of those ships for various rea-
sons: They had reached the end of their useful service life,
they became too expensive to maintain toward the end of
their service life, or they no longer had the combat capa-
bilities needed to meet existing threars and moderniza-
tion was not considered cost-cffective.” If the DDG-51
class met the same fate, additional ship purchases would
be needed 1o achieve the Navy's inventory goal.

Taken together, the intended ship purchases, cruiser
modernization, and extended service life for destroyers
would allow the Navy to meet or exceed its inventory

25. See the testimany of Eic J. Labs, Senior Analyst, Congessional
Budget Office, before the Subcommittec on Seapawer and

tionaty Forces of the House Commiteee on Armed
The Navys Surface Combatans Programs (July 31, 2008),

swwewecho.gov/pablication (20065,

Service
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goal of 88 large surface combatants through 2033;
although it would fall 6 ships short in the following
decade (see Figure 4 on page 10).

DDG-51 Flight HA Destroyers. The Navy’s existing force
of 62 DDG-51 destroyers was built in three primary con-
figurations. The first 28 ships, designated Flight Tor II,
did not include hangars for embarking helicopters, which
are important in countering enemy submarines and
attacks by small boats, along with other missions.

The next 34, designated Flight 1A, were equipped with
hangars that could carry two helicopters or several ship-
launched unmanned aerial vehicles.™ In the Navy's 2016
plan, 1 new DDG-51, purchased in 2016 (in addition to
10 that were purchased between 2010 and 2015 but thar
are not yet in the fleet), would use the Flight 1A confligu-
ration but also incorporate the latest baltistic missile
defense capabilities.””

DDG-51 Flight HI Destroyers. The Navy's strategy for
meeting the combatant commanders’ goal that future bal-
listic missile defensc capabilities exceed those provided by
existing DDG-51s—and for replacing 11 Ticonderoga
class cruisers when they are retired in the 2020s——is to
substantially modify the design of the DIDDG-51 Flight HA
destroyer, creating a Flight 1 configuration.” That
change would incorporate the new Air and Missile
Defense Radar (AMDR), now under development, which
will be larger and more capable than the radar on current
DDG-51s. The effective operation of the AMDR in the
new Flight IIf configuration, however, will require an
increase in the ships’ capacity to generate electrical power
and their ability to cool major systems.”

With those changes and associated increases in the ships’
displacement, CBO expects that the average cost per
ship over the entire production run would be $1.9 billion

26. For a derailed discussion of che differences berween the DDG-51
flights, see Norman Polmar, The Naval Tussisuse Guidle to the Shipe
and Aircrafi of the U.S. Fleet, 19th ed. (
2013), pp. 140-145.

al Institute Press,

27. The Navy has announced that eventually all existing DDG-S1s

will have improved ballistic sai
end of fis
35 destroyers. More discussion is in Ronald O"Rourke, Nazy
DDG-51 and DDG-1000 Destrayer Progsams: Background and
Issues for Comgress, Repore for Congress RL32109 (Congressional
Re Sepeember 22, 2015).
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in 2015 dollars, or about 15 percent more than the
Navy’s estimate of $1.7 billion. Costs could be higher
or lower than CBO's estimate, however, depending on
the eventual cost and complexity of the AMDR and the
associated changes in the ship’s design to integrate the
new radar,

DDG(X) Future Guided Missile Destroyers. Like the
Navy's 2015 shipbuilding plan, the current plan
includes a future class of destroyers that is intended to
replace the DDG-51 Flight I and 1T ships when they are
retired in the late 2020s and 2030s.% The Navys 2016
plan described the ship as a “mid-sized furure surface
combatant,” but it does not provide further specifica-
tion.> CBO has adopted a generic DDG(X) designation,

implying an unknown desiga.
plymg g

Under the 2016 plan, production of the DDG(X) would
start in 2030, which would make that ship a successor to
the DDG-51 Flighe 1IL The Navy says that it would buy
37 DDG(X)s at an average cost of $1.8 billion, or about
$100 million more than the cost of DDG-51 Flight 111
ships. Those estimates imply that the DDG(X)’s capabili-
ties would represent a modest improvement over the
DDG-51 Flight Il ar, if capabilities were significantly
improved, that the DDG(X) would be smatler than the
DDG-51 Flight I

CBO expects that the DDG(X) will have a largely new
design bur will be about the same size as the DDG-51
Flight HI, which would be consistent with the concept of

29. More information is in Rovald O'Rourke, Nagy Aegis Batlistic
Missile Defense (BMD) Program: Background and Isues for
Congress, Report for Congress RL33745 (Congressional Research
Service, September 25, 2015), and Nawy DDG-51 and DDG-
1000 Destroyer Programs: Background and Isues for Congre
Report for Congress RL32109 (Congressional Rescarch Service,

Seprember 22, 2015). Press reposts indicate thar some Navy
officials do not agree with the DDG-51 Flight 11 strategy and
wauld prefer to build Elight 11As a little longer while designing an
entirely new destroyer that would allow for new, more capable,
potentially larger weapons and increased capabilities in the farure.
See Christopher $. Navy Weighs Halving LCS
Osder” Defense News (March 17, 2013), hup://tingurl.com/
KbeyTap.

30. Those retirement dates are based on the Navy's assumption tharafl
DDG-51 Flight HAs will be modernized midway through their
40-year service fife.

31. Department of the Navy, Report to Congress on the Anmual
Long-Range Plan for Construction of Naval Vassels for Fiscal Year
2016 (March 2015), heepsf/tdnyurl com/ocrgr
did not appear in previous shipbuilding plans.

- This description
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a large surface combatant. CBO projects the average cost
of the DDG(X) ar $2.3 billion, roughly 30 percent more
than the Navy’s projection. Over the 20162045 period,
CBO estimates, the Navy would have to spend $85 bil-
tion for the DDG(X) portion of the shipbuilding pro-
gram—3$17 billion more than the Navy’s estimate of $68
billion. That amount represents almost one-third of the
overall difference of $58 billion between the Navy's and
CBO’s estimates of the cost of the 2016 shipbuilding
plan as a whole (see Appendix B). The great uncertainty
about the ultimate size and capabilities of the DDG(X)
suggests that the true cost could be substantially different
from either the Navy’s or CBO's estimate.

Littoral Combat Ships and Fast Frigates

Under the 2016 plan, the Navy envisions building a force
of 52 small surface combatants consisting of littoral com-
bat ships and improved LCSs—the latter designated as
fast frigates—by 2025. The first LCS was authorized in
2005, and the Navy already has 23 either in its fleet or
under construction~—splic nearly evenly between the two
designs built by two contractors. Because those ships are
assumed to have a service fife of 25 years, the Navy would
need to begin procuring their replacements in 2030,
Therefore, the Navy plans to purchase 9 more LCSs
through 2018 and then 20 fast frigates between 2019 and
2025 to complete its initial force of 52 ships. In 2030, the
Navy would begin purchasing 38 next-generarion ships,
called LCS(X)s, to replace the first-generation LCSs as
they retire. The Navy's plan does not indicate a replace-
ment for the fast frigate, although the puschase schedule
for the first generation suggests that the last 6 of those

LCS{s should be replacements for the fast frigates.

The LCS differs from past and present U.S. warships

in that its production program is divided into two com-
ponents—the sea frame (the ship itself) and mission
packages (the main combat systems). The sea frame is
being designed and built so that mission packages can be
switched onto or off of a given ship over time as the ship’s
mission changes. Currently, the Navy expects to use three
types of mission package—one each for countering
mines, submarines, and fast-moving small boats. It also
expects that the LCS will be able to perform maritdime
secutity operations (such as sanctions enforcement,
counterpiracy operations, and engagement with friendly
navies) while equipped with any of those mission pack-
ages. In all, by 2025 the service plans to buy 64 mission
packages for the 52 ships.” The Navy has not announced
the anticipared effects of restructuring the program into

its LCS and fast frigate components on the number or
type of mission packages that it plans to purchase. In
time, the Navy may also develop and purchase other
types of mission packages.”

In the 2016 FYDP the Navy estimates an average cost of
abour $437 million (in 2015 doflars) per LCS over the
next three years, That figure is well below the cost cap of
$515 million per ship (adjusted for inflation to 2015 dol-
lats) that the Congress set for the LCS program.” The
Navy estimates the average cost of the fast frigates at
$590 million cach, although the ships’ final design and
capabilities have not been determined. CBO estimates
the cost of the fast frigates at $610 million per ship.

Under the 2016 plan, the Navy also would purchase
38 LCS(X)s beginning in 2030. Both the Navy and CBO
assumed that the LCS(X)s would have a design similar to

that of the LCSs being built today rather than that of the
improved s that are designated as fast frigates. The
Navy's cost estimate for an LCS(X) is $441 million,
essentially the same as the current cost of LCSs. CBO
estimates that the average cost of the LCS(X) would be
higher, about $516 million per ship, largely reflecting the
real cost groweh in the shipbuilding industry. However,
if the LCS(X) was built to meet or exceed the capabilities
of the fast frigate, it would cost more than either the
Navy or CBO now estimate.

Amphibious Warfare Ships

The Navy's inventory goal for amphibious warfare ships
is 34. That proposed force would consist of 11 LHA or
LHD amphibious assault ships, 12 LPD amphibious
transport docks, and 11 replacements for the Navy’s LSD
dock landing ships. The 2016 plan calls for buying

7 LHA-6s, at a rate of 1 every four or seven years,

32. The Navy presumably will reduce the number of mission modules
it purchas

s for the LCS, but it had not done so by the time of the
Dresidlent’s 2016 budget subiss

0.

33.

ey

More detail is in Ronald O'Rourke, Nawy Littoral Combat Ship
(LCSWFrigase Program: Background and Lsues for Congress, Report
for Congress RL33741 (Congressional Rescarch Service,
Seprember 23, 2015).
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34, The 2010 National Defense Authorization Act, which set the LCS

p for ships purchased in ar afier fiscal year 2010, permits
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vessel construction plan.” ot in ather specific circumstances.
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replace LHD-1 class amphibious assault ships as they are
retired.” The plan calls for the purchase of 11 LX(R)s
(the replacement for LSDs), the first in 2020, and then
1 per year between 2022 and 2031 to replace existing
dock landing ships in the LSD-41 and LSD-49 classes.
Under the 2016 plan, the LX(R) would be completed
three years carlier than under the 2015 plan. Under the
2016 plan, the Navy also would start replacing the
LPD-17 class with a new class, buying 4 ships between
2040 and 2045.

The Navy intends to keep the existing class of LHD-1
amphibious assault ships in service for 43 ro 45 years.
That expectation, which was stated in the three most
recent shipbuilding plans, differs from the 40-year service
life identified in the 2012 plan, which is the expected
service life the Navy uses for amphibious warfare ships
generally. With the procurement schedule and service life
as described in the 2016 plan, the number of amphibious
warfare ships would be at or above the goal of 34 for
about two-thirds of the 30-year period covered by the
plan (see Figure 4 on page 10). After 2016, the number
of such ships would never fall shart of the goal by more
than 2 ships.

The Navy estimates that the LHA-6 class amphibious
assault ships will cost $3.7 billion each. CBO's estimate is
stightly higher ar $3.9 billion. Both CBO and the Navy
assumed that the LHA-6 class ship authorized for 2017
and all subsequent amphibious assaule ships would include
well decks—necessitating some redesign of the LHA-6

class and therefore additional costs. (A well deck is a large

floodable area in the stern of an amphibious warfare ship
that allows direct launching of amphibious vehicles and
craft.) The costs are included in the estimates both of the
Navy and of CBO.

vcen a puschase in 2017 and the nexe
ships o the LHA class are fo be
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The Navy estimates an average cost of $1.5 billion per
ship for the LX(R); the first of the class is expected to cost
about $1.6 billion. The design of the LX(R) is to be based
on the hall of the LPD-17, which is much larger than
existing LSDs. An LPD-17 ordered today would cost
about $2.1 billion, Thus, the Navy's estimate for the first
ship of the class appears optimistic in light of cost growth
in lead ships over the past 30 years (see Figure 10). To
achieve its cost goal for the LX(R), the Navy plans to alter
the design of those ships and change the manner in which
it buys them. First, the LX{R) variant of the LPD-17
would need to have substantially less capability than the
LPD-17 class. Second, the Navy plans to use 2 comperi-
tive process for procurement, which would probably
include asking the Congress to give it multiyear authority
or block-buy authority to purchase ships——or at least
their materials—in batches of 5 to 10.* Such authority
would be similar to that provided for the Arleigh Burke
class destroyers, Virginia class attack submarines, and
LCSs. The shipyards competing to build the LX(R)
would almost certainly incorporate the benefies of such
contracts into their bids.

On the basis of the limited information available, CBO
estimates the cost of the LX(R) at $1.9 billion per ship,
on average. The agency used the existing LPD-17 huil
as the starting point for its estimate and then adjusted
the ship’s size to reflect the reduced capability it expects
for the LX(R). CBO’s estimate also accounts for the use
of muldyear or block-buy procurement authority in a
potentially competitive environment.

36. Although muliyear procurement and block-buy auchoricy are
quisition strategies, block-buy authorit
regulated in statute, is more flexible in chat there i less o
by the
Multiyear procurement authority allows the N

broadly similar a

onggess, and is less likely co carry o

cellation penalties.

¢y to buy materials
in farge quantities for the ships covered under a given contract.

ate antho:

Block-buy authority would require s
purchase materials for more than one ship a a time. That
authority is called authorizing cconomic ordet quantity.
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Figure 10.

Cost Growth in Lead Ships, 1985 to 2015
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Appendix A:
How CBO Estimates the Cost of New Ships

I or this report, the Congressional Budget Office pro-

jected the costs of the Navy’s proposed new-ship
purchases by first analyzing the cost per thousand tons for
analogous, previously built ships. The resulting figures
were then adjusted to account for the percentage of the
cost attributable to rate, the production efficiencies that
are made possible when several ships of the same type are
built at a given shipyard, and those that atise from learn-
ing, the gains in efficiency that accrue over the duration
of a ship’s production as shipyard workers gain familiaricy
with a particular ship model. CBO also accounted for the
effect of the Navy’s acquisition strategy for purchasing
new ships, specifically, whether the service can reduce
spending by purchasing in quantity. Last, CBO’s esti-
mates (all in constant 2015 dollars) incorporated the
assumption that growth in the costs of labor and materi-
als for the shipbuilding industry would continue to
outpace that in the economy as a whole, as has been the
case for the past several decades.

Projecting the Size of Future Ships

To estimate the cost of a future ship, CBO first uses data
from the Navy to estimate the ship’s size, which tradition-
ally is measured as displacement—the weight of the water
it displaces. At this step, CBO determines the size by
Jfull-load displacerent for surface ships and by submerged
displacement for submarines; that is, the weight displaced
by the ships with their contents—crew, stores, ammuni-
tion, fuel, and other liquids. If such data are not available
{perhaps becausc the ship is projected to be built in

20 years and the Navy does not specify ship designs that
far in advance), CBO makes its cstimate based on the
sizes of existing ships of the same type that perform

the same missions.

For example, the Navy has described the DDG(X), a

guided missile destroyer, as a future “midsized” surface

combatant, although it has not yet designed the ship. The
Navy estimates that the cost of a DDG(X) will be close to
that of a large surface combatant~—in this case, a modi-
fied version of the DDG-51 Flight 111 destroyer. A fully
loaded midsized surface combatant displaces between
6,000 and 9,000 tons; a large surface combatant in the
Navy today displaces 9,000 to 10,000 tons. (The new
Zumwalt class DDG-1000 destroyers will displace
15,000 tons once completed.) CBO’s estimate of the cost
of the DDG(X) incorporates an assumption that, like
current the DIDG-51 Flight 1], the new ship would dis-
place 10,000 tons. Once the full size of the ship is deter-
mined, CBO estimates the lightship displacement for sur-
face ships or the A~ weight for submarines—both
reasonable measures of the weight of the mostly empty
vessel—without a crew, stores, ammunition, fuel, or
other liquids.

The Relationship Between

Weight and Cest

After estimating a ship’s size, CBO calculates the cost per
thousand tons, using historical data from an analogous
class of ship (sce Table A-1). A primary advantage of
CBO’s use of analogous ships and cost-to-weight compar-
isons in the development of estimares is that doing so is
more straightforward than projecting costs on the basis of
suppasition; similar ships have already been built and
their cost-to-weight ratios are already documented. The
primary disadvantage of this approach is that, because
the data are historical, they will not capture potential
improvements in manufacruring or other efficiencies that
come with new approaches to manufacturing or changes
in technology that could lower a ship’s cost per ton.
(However, that disadvantage may not have much practi-
cal effect: CBO has not identified any examples of new-
generation ships that proved (o be less expensive per ton
than carlier ships of the same type.) Another disadvantage
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Table A-1.

Ship Analogues for Estimating Cost-to-Weight
Relationships

Ship Class

Aircraft Carriers Ford {CYN-78}

Raltistic Missile Submarines Virginta (SSN-774)

Attack Submarines Virginia (SSN-774}

Large Surface Combatants Arleigh Burke (DDG-51)

Small Surface Combatants Freedom (LCS-1)

Independence (1CS-2)
Large Amphibious Ships America {LHA-6)

Small Amphibious Ships San Antonio (LPD-17)

Source: Congressional Budget Office.

is that sometimes there is no good historical analogue,
recent or distant, to use as the basis of a cost projection
for a new ship with an innovative design. In rare
instances, CBO may start with the Navy's estimate and
then apply a more generic factor for the likely increase
in cost above the amount in the Navy’s current plan.
The object is to track cost growth as the shipbuilding
program evolves; such factors are derived empirically
from historical data.!

As a rule, CBO tries to find the most comparable recent
ship as a model for its cost-to-weight estimares. It would
not be appropriate or useful to use an aircraft carrier as
the analogue for a submarine: They are different vessels
with different missions and designs, and so their cost-to-

weight ratios are not comparable.

1. Several rescarchers have examinad the hissorica cost groweh of
weapon systerns. See, for example, David L. McNicol and Linda
Wi, Eridence o the Effict of Do) Acguisition Policy and Process on
Cost Growth of Major Defense Acquisitian Programs, 1DA Paper
P-$126 (Insricute for Defense Analyses, 2014), wwwacq.osd.mil/
parca/docs/ida-p$126.pdf (826 KB); Obaid Younosst and others,
Is Weapon Syster Cast Growsh Increasing? A Quantivasive Assessment
of Complesed and Ongoing Progsams (prepared by the RAND
Corporation for the United Stares Air Porce, 2007),

www.sand org/pubs/monographs/ MG588.henls and Mask V.
Historical Cast Growth of Completed Weapon
System Programs (prepared by the RAND Corporation for the

Arena and others,

United States Air Force, 2006), www:rand.org/pubs/
technical_repores/ TR343 huml,

BER 1, 2015

For example, CBO identified the current Virginia class
submarine as the most logical analogue for a new ballistic
missile submarine. Specifically, CBO used the cost per
thousand tons of A-1 weight of the Virginia class sub-
marine to estimate the cost of the SSBN(X)—-also often
called the Obio Replacement submarine~as though it
would be built in 2015. On the basis of the Navy's esti-
mate that the new submarine would be about two and 2
half times the size of the current Virginia class submarine,
CBO estimated that the total cost of the new vessel
would be about two and half times that of a Virginia at
this point in the cost-estimating process. The ageney did
not use the historical cost of the original Ohio class sub-
marine as the basis of its estimate because the Ohio was
first builc in the 1970s, too long ago to be uscful. Even if
adjusted for infladion, that basis would yield a cost for the
SSBN(X) that is only slightly higher than the Virginia
today, despite the large difference in size.

Adjusting for Rate, Learning, and
Acquisition Strategy

After establishing its preliminary estimate of how much
a new ship would cost in 2013, CBO applied factors
associated with rate, learning, and, as appropriate, the
Navy’s acquisition strategy to the entire proposed ship-
building program. Although described here separately,
those factors are applied simultancously in the cost-
estimating process. The result was an estimate of the
cost of building new ships, before accounting for future
economic conditions in the industry.

When more than one ship is purchased in a given year,
the cost per ship is less than it would be for a single
ship, largely because the fixed overhead costs of ship
construction at a shipyard would be shared by mote
ships. That difference is the rate effect: It is less expen-
sive per ship to produce two ships than to build one,
and four ships are less expensive to build per ship than
two—-as long as the shipyard has the production facifi-
ties and workforce to accommodate the larger volume of
work. Historically, the rate effect varies by ship type. For
example, building two attack submarines rather than
one in a year reduces the cost of both by 10 percent;
for surface combatants, the rate effect is closer to

20 percent.

At the same time, as more ships of the same type are built
in sequence, the shipyard learns how to build those ships
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more and more cfficiently. The cost of the second ship in
a production run is less than the first, the fifth ship more
so, and the ninth ship is cheaper to build than the fifth.
That effect represents the learning curve in production
and, based on historical evidence, the slope of that learn-
ing curve varies by ship type. In addition, unlike the rate
effect, which always provides a reduction in cost when
more than one ship is built in the same shipyard, the
reduction in cost that comes from learning levels off as
more and more ships are bailt; eventually, learning
becomes effectively exhausted. Generally, the effects of
the learning curve have the smallest influence of all fac-

tors in CBO's methods for estimating shipbuilding costs.

CBO’s cost estimates also incorporate the effects of the
ship acquisition strategy, when applicable. For example,
DDG-51 Arleigh Burke class destroyers are usually pur-
chased under a multiyear procurement contract. Such a
contract Colnﬂ]ifs [hC gOVC[nmﬁn[ o purchase a CC!'[ain
number of ships in exchange for a price that is less than if
those ships were purchased under a sedies of individual
contracts because the shipyard can better plan its labor
force and its purchases of inputs over a longer period. If
the government does not purchase the agreed number
of ships in the multiyear contract, it pays a substantial
penalty to the shipbuilder.

Adjusting for Cost Growth in the
Shipbuilding Industry

In the final step of the process, CBO adjusts the estimate
to account for the consistently faster growth in prices
paid for labor and materials in the shipbuilding industry
than in the rest of the U.S. economy. The earlier part of
the process established how much a ship would cost ro
build today, given current ecanomic conditions and
including adjustments for rate, learning, and acquisition
strategy. But because the ship will be built in the future,
CBO adjusts its constant-dollar estimates for new ships
by means of a factor that is derived from the difference
between historical inflation in the shipbuilding industry
and general inflation in the economy as a whole. CBO
regards that difference as real cost growth in the ship-
building industry. (For more discussion, see Box 2 in the

main text.)
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An Example: Projecting the Cost of

Virginia Class Attack Submarines
Between 2016 and 2033, the Navy plans to purchase
26 Virginia class attack submarines at a rate of 2 per
year in most years through 2025 and then 1 per year for
the rest of the period. Using the methods described
above, CBO estimated a rotal cost {in 2015 dollars) of
$76 billion, or about $3.0 billion per submarine. {The
Navy's estimate was slightly tower: $74 billion, or about

$2.9 billion each.)

The Virginia class is the closest analogue to the future sub-
marines included in the Navy’s current shipbuilding report.
The Navy has a lengthy history of Virginia purchases:
Production began in 1998; 12 Virginia submarines cur-
rently serve in the fleet and 10 more are in various stages
of construction. To arrive at its cost projections, CBO
started with the actual cost of $6.0 biltion for the first
Virginia class submarine. CBO then subtracted from that
total the $2.3 billion that the Navy spent for nonrecurring
engineering and detailed design, because those onetime
costs are reflected solely in the expense of building the first
submarineg; they do not carry over to subsequent vessels.

On the basis of cost data for that lead ship plus another
21 submarines that have been completed or authorized
thus far, CBO estimated a learning effect of 95 percent:
As successive ships are built, the cost of a ship rwice as far
in the production sequence is 95 percent that of the ship
to which it is being compared. So, for example, costs
drop by 5 percent from the second ship to the fourth, by
another 5 percent from the fourth vo the cighth, and so
on. Learning tends to level out because the distance to the
next doubling increases; 8 more ships must be built to
reach the 16th ship and thus to achieve an additional

5 percent decline in costs. CBO applied the 95 percent
learning effect going forward from che 22nd submarine
(the one most recently authorized) so that the next 5 per-
cent reduction would occur at the 22nd submarine in
the Navy’s plan——the 44th in the Virginia class. CBO
estimated the cost of that submarine to be $2.9 billion,
before applying the rate effect.

At the same time CBO applicd the learning effect to the
Virginia class estimates, it applied the rate effect where
appropriate. When submarines arc purchased at a rate
of two per year (a practice that began in 2011 and that
is anticipated to continue in most years through 2025
under the Navy’s plan), the cost per submarine is

33
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reduced by the 10 percent; that reduction is added to
the reduction attributable to the learning effect.

In addition, in 2019 the Navy will start including what is
called the Virginia payload madule in most of its new
Virginia class submarines. To account for the cost of
redesign, CBO added 10 percent, starting in 2019, to
the estimate of the cost for most submarines. The two
planned for 2025 would be the 39th and 40th in the class
and both would include the new payload module. The
position in the production sequence from the 22nd to the
40th is not quite double, so the learning cffect was sct at
4.3 percent rather than a full 5 percent.” Applying both
a 4.3 percent learning effect and a 10 percent rate effect

MBER 1, 2015

to the 40th submarine, CBO arrived at an estimate of
$2.8 billion in constant 2015 dollars for that ship.

In the final step, CBO applied a factor to account for the
difference berween general inflation in the U.S. economy
and inflation specific to the shipbuilding industry. That
real growth would increase by 13 percent the cost of
submarines purchased in 2025, With all of those adjust-
ments, CBO estimates the cost of the 40th submarine to

be $3.2 billion.

n on procedures for estimating and applying
learning cur Matthew 5. Goldberg and Anduin E. Touw,
Stasistical Methods for Learning Curovs and Cost Analysis (Institute
for Operations Rescarch and the Management Sciences, 2003).

2. For more dis
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Appendix B:
The Difference Between the Navy’s and CBO’s
Estimates for the Cost of New Ships

ach year, the Navy provides estimates of the costs  annual estimares. Table B-1 compares the two sets of
of building cach class of ship in its 30-ycar shipbuilding figures for the five most recent 30-year plans.
plan. The Congressional Budger Office also produces

Table B-1.
Percentage Difference in the Navy's and CBO's Estimates of Shipbuilding Costs, by Program

Percentage of Total Cost Difference
2012 Plan 2013 Plan 2014 Plan 2015 Plan 2016 Plan

CVN-78 Gerald R. Ford Class Aircraft Carriers 8 3 3 3 9
Ghio Replacement Ballistic Missile Submarines 15 hx3 12 2 2
Virginia Class Attack Submarines 1 1 -1 3 3
Improved Virginia Class Attack Submarines
(Repfacements for Virginia class) 3 4 -3 8 2
DDG-51 Arleigh Burke Class Destroyers

Flight TIA 3 4} [ 0 0

Flight 111 -7 n 7 11 2
DDG(X) Destroyers {Replacements for Arleigh Burke class) 41 34 58 8 29
Littoral Combat Ships 1 3 4 5 2
Fast Frigates (Modified LCSs) na. na. na. na, 0
LCS(0)s (Replacements for LCSs) 5 4 7 0 5
LHA-6 Amphibious Assault Ships 7 5 5 3 3
LX(R)s (Replacements for amphibious dock landing ships) 5 4 4 5 3
LPD-17 Replacements na. n.a. .8, na. 5
T-A0(X) Oilers 0 0 1 1 3
Other 8 7 4 4 2

Total 160 T100 100 160 100
Memorandum:
Difference in 8ifions of Dolfars” 74 94 76 66 58

Source: Congressional Budget Office.

Notes: Numbers reflect the percentage that each ship program contributes to the total cost difference between CBO's and the Navy's
estimates for each plan: Positive values indicate instances in which CBO's estimate is higher; negative values, instances in which the
Navy's is higher.
CVN = nuclear-powered afrcraft carrier; DDG and DDG(X} = guided missile destroyer; LCS = littoral combat ship; LHA = amphibious
assault ship; LPD = amphibious transport dock; LX(R) = dock landing ship replacement; TAQ(X} = oiler; n.a. = not applicable.

a. For gach plan, the difference is expressed as a percentage in canstant dolfars from the preceding year: The value for the 2012 plan is

cafeulated in 2011 dolfars; the vatue for the 2016 plan is calculated in 2015 doliars.
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Chairman Forbes, Ranking Member Courtney, distinguished members of the subcommittee, thank you for

the opportunity to appear before you today to discuss acquisition efficiency and the future Navy force.

You asked that I testify on how contracting mechanisms like multiyear procurement (MYP) and block buy
contracting (BBC) can reduce the procurement costs of Navy ships, and on the use of incremental funding

in Navy shipbuilding. These are topics that I have been following in my CRS reports since 2002.'

Some Key Points Up Front

Some key points that can be made up front include the following:

MYP, which has been used more extensively in Navy shipbuilding programs in recent
years, can reduce the unit procurement costs of ships by roughly 10%, compared to unit
procurement costs under the standard or default Department of Defense (DOD) approach
of annual contracting.

BBC, which has been used in two Navy shipbuilding programs, can reduce the unit
procurement costs of ships by amounts comparable to those of MYP, if the authority
granted for using BBC explicitly includes authority for making economic order quantity
(EOQ) purchases of components. If the authority granted for using BBC does not
explicitly include authority for making EOQ purchases, then the savings from BBC will
be less—in the range of roughly 5%. EOQ authority comes automatically with MYP
authority, but must be explicitly included in legislation granting BBC authority.

BBC, uniike MYP, can be used at the outset of a shipbuilding program, starting with the
Iead ship in the class. MYP, in contrast, cannot be used until the lead ship has completed
construction. Thus, for a class of ships that is procured at a rate of one ship per year and
in which each ship takes five years to build, BBC can be a contracting option starting
with the first ship in the class, and MYP can become a contracting option starting with
the fifth or sixth ship in the class. This difference is due to the requirement under the
statute governing MYP (10 U.S.C. 2306b) that a program must demonstrate design
stability to qualify for MYP. In a shipbuilding program, design stability is typically
demonstrated by completing the construction of the lead ship in the class.

MYP contracts and block buy contracts can be awarded competitively. The law governing
MYP requires MYP contracts to be fixed price contracts. BBC contracts can also be fixed
price contracts.

Some shipbuilding programs that have not employed MYP or BBC have been able to
reduce their unit procurement costs by a few percent by making combined purchases of
components for multiple ships in the class. Specifically, some ships funded in the past
through the National Defense Sealift Fund (NDSF) have had their unit procurement costs
reduced through combined purchases of components. Ohio replacement program (ORP)
ballistic missile submarines (SSBN[X]s) funded through the National Sea-Based
Deterrence Fund (NSBDF) might similarly have their unit procurement costs reduced

! See:

-- CRS Report R41909, Multivear Procurement (MYF) and Block Buy Contracting in Defense Acquisition: Background and

Issues for Congress, by Ronald O'Rourke and Moshe Schwartz (first published in July 2011 and most recently updated on
November 6, 2015);

-- CRS Report RL32776, Navy Ship Procurement: Alternative Funding Approaches—Background and Options for
Congress, by Ronald O'Rourke (first published in February 2003 and archived in June 2007); and

- CRS Report R1.31404, Defense Procurement: Full Funding Policy-—Background, Issues, and Options jor Congress, by

Ronald O'Rourke and Stephen Daggett (first published in May 2002 and archived in June 2007).
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through combined purchases of components, even if the ORP program does not employ
MYP or BBC. For shipbuilding programs that do not employ MYP or BBC, and which
are not funded through NDSF or NSBDF, authority to make combined purchases of
materials and components can be granted through specific legislation.

From a congressional perspective, tradeoffs in making greater use of MYP, BBC, and
combined purchases of materials and cormponents include the following:

* reduced congressional control over year-to-year spending, and tying the hands of
future Congresses;

o reduced flexibility for making changes in Navy shipbuilding programs in response to
unforeseen changes in strategic or budgetary circumstances (which can cause any
needed funding reductions to fall more heavily on programs not covered by MYP or
BBC contracts);

e apotential need to shift funding from later fiscal years to earlier fiscal years to fund
EOQ purchases of components;

o the risk of having to make penalty payments to shipbuilders if multiyear contracts
need to be terminated due unavailability of funds needed for the continuation of the
contracts; and

e the risk that materials and components purchased for ships to be procured in future
years might go to waste if those ships are not eventually procured.

Several Navy shipbuilding programs can be viewed as candidates for using MYP, BBC,
or combined purchases of materials and components. In considering whether to grant
authority for using MYP, BBC, or combined purchases of materials and components,
Congress may weigh the potential savings of these measures against the tradeoffs listed
above.

Incremental funding, which has been used more extensively in certain Navy shipbuilding
programs in recent years, can help mitigate budget “spikes™ associated with the
procurement of very expensive ships that are procured at a rate of less than one per year,
such as aircraft carriers and LHA-type amphibious assault ships. Using incremental
funding distributes the cost of a ship across multiple years, but as a general matter does
not materially change the total procurement cost of the ship. Mitigating budget spikes,
however, might reduce the need for the Navy to shift the procurement of other items to
years before and after the spike. Since such shifts can increase costs for those other
programs by disrupting their procurement schedules, using incremental funding in a
shipbuilding program might help avoid cost increases to other programs. This would not
be a savings, but rather an avoided cost increase.

Contracting Mechanisms and Funding Approaches

In discussing MYP, BBC, and incremental funding, it can be helpful to distinguish contracting
mechanisms from funding approaches. The two are often mixed together in discussions of DOD
acquisition, sometimes leading to confusion. Stated briefly:

L]

Funding approaches are ways that Congress can appropriate funding for weapon
procurement programs. Examples of funding approaches include traditional full funding
(the standard or default DOD approach), incremental funding, and advance
appropriations. Any of these funding approaches might make use of advance procurement
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(AP) funding.” As a general matter, funding approaches do not materially change the total
procurement cost of a ship.

»  Contracting mechanisms are ways for DOD to contract for the procurement of weapons
systems, once funding for those systems has been appropriated by Congress. Examples of
contracting mechanisms include annual contracting (the standard or default DOD
approach), MYP, and BBC. Contracting mechanisms can materially change the total
procurement cost of a ship.

The use of a particular funding approach in a defense acquisition program does not dictate the use of a
particular contracting mechanism. Defense acquisition programs consequently can be implemented using
various combinations of funding approaches and contracting mechanisms. Most DOD weapon acquisition
programs use a combination of traditional full funding and annual contracting. A few programs,
particularly certain Navy shipbuilding programs, use incremental funding as their funding approach. A
timited number of DOD programs use MYP as their contracting approach, and to date two Navy
shipbuilding programs have used BBC as their contracting approach. The situation is summarized in
Table 1.

Table 1. Contracting mechanisms and funding approaches

A few programs {e.
CVNs, LHAs, DDG-1000s)

Most programs

Selected programs

Virginia class (units {-4) and
Littoral Combat Ship (units
5-24)

Source: Table prepared by CRS.

Notes: Advance procurement (AP) can be used with any of the funding approaches. As a general matter, funding
approaches do not materially change the total procurement cost of a ship. {By mitigating budgets spikes, however,
incremental funding might prevent disruptions to other programs.) Contracting approaches can materially change the total
procurement cost of 2 ship. Funding a ship inside or outside the procurement title of the DOD appropriation act can affect
the application of the full funding policy, and thus how funds can be used for purposes such as making combined purchases
of components for multiple ships in a class.

For additional background information on MYP, and BBC, see Appendix A.

For additional background information on full funding, incremental funding, and advance appropriations,
see Appendix B

For a general summary of some lessons learned in Navy shipbuilding, see Appendix C.

2 AP funding is provided in one or more years prior to the vear of procurement of a weapon system for the procurement of long-
leadtime components—components with long construction times. Such components must be funded prior to the procurement of
the remainder of the weapon system if they are to be ready for instatlation in the weapon system at the appropriate point in the
construction process, AP funding is a permitted exception to the full funding provision. AP funding is not to be confused with
advance appropriations.
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Increased Use of Incremental Funding, MYP, and BBC in
Navy Shipbuilding

With congressional approval, the Navy in recent years has made increased use of incremental funding its
shipbuilding programs. Incremental funding is now the standard funding approach for aircraft carriers and
LHA-type amphibious assault ships. Aircraft carriers are now being funded with six-year incremental
funding, and amphibious assault ships are typically funded with two-year incremental funding (aka split
funding). Incremental funding has also been used on rare occasions to fund other types of ships, such as
the three Zumwalt (DDG-1000) class destroyers, which were each funded with split funding.

Also with congressional approval, Navy has made significant use in recent years of MYP and BBC in its
shipbuilding (and aircraft acquisition) programs. Among other things, the Navy in recent years has used
MYP or BBC for all three of its year-to-year shipbuilding programs-—the Virginia-class attack submarine
program, the DDG-51 destroyer program, and the Littoral Combat Ship program. These three programs
account for a significant share of the Navy’s shipbuilding effort: Of the 48 new-construction ships in the
Navy’s FY2016 five-year (FY2016-FY2020) shipbuilding plan, these three programs account for 34, or
about 71%. Savings from the use of MYP recently have, among other things, helped Congress and the
Navy to convert and a nine-ship buy of DDG-51 class destroyers in FY2013-FY2017 into a 10-ship buy,
and a nine-ship buy of Virginia-class attack submarines in FY2014-FY2018 into a 10-ship buy.

The Navy’s increasing use of MYP and BBC in recent years amounts to a significant change—some
might say a quiet revolution—in Navy ship and aircraft acquisition. In an interview published on January
13, 2014, Sean Stackley, the Assistant Secretary of the Navy for Research, Development, and Acquisition
(i.e., the Navy’s acquisition executive), stated:

What the industrial base clamors for is stability, so they can plan, invest, train their work force. It

[multiyear contracting] gives them the ability in working with say, the Street [Wall Street], to

better predict their own performance, then meet expectations in the same fashion we try to meet

our expectations with the Hill.

It’s emblematic of stability that we've got more multiyear programs in the Department of the

Navy than the rest of the Department of Defense combined. We’ve been able to harvest from that

significant savings, and that has been key to solving some of our budget problems. It’s allowed us

in certain cases to put the savings right back into other programs tied to requirements.’

New Opportunities for Using MYP, BBC, Combined
Purchases, and Incremental Funding

Several Navy shipbuilding programs can be viewed as candidates for using MYP, BBC, or combined
purchases of materials and components. In considering whether to grant authority for using MYP, BBC,
or combined purchases of materials and components, Congress may weigh the potential savings of these
measures against the tradeoffs listed earlier. Below are brief discussions of individual Navy shipbuilding
programs.

* “Interview: Sean Stackley, US Navy’s Acquisition Chief.” Defense News, January 13, 2014: 22.
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Ohio Replacement Ballistic Missile Submarine Program*

BBC and MYP

BBC is an option for reducing the unit procurement costs of the first several Ohio replacement program
ballistic missile submarines (SSBN[X]s), and both MYP and BBC are options for reducing the unit
procurement costs of the latter ships in the class. If these contracting mechanisms were used across all 12
boats in the class, and if doing so reduced their unit procurement costs by about 10%, the effect would be
fo get a bit more than one of the 12 planned boats in the class for “free,” compared to procuring them with
annual contracting.

Combined Purchases of Materials and Components

Based on the precedent of ships funded through the National Defense Sealift Fund (NDSF), Ohio
replacement boats funded through the National Sea-Based Deterrence Fund (NSBDF) and procured with
annual contracting might be candidates for having their unit procurement costs reduced by a few percent
through combined purchases of materials and components. As stated in the CRS report on the Ohio
replacement program:

the National Defense Sealift Fund is located in a part of the DOD budget that is outside the
procurement title of the annual DOD appropriations act. Consequently, ships whose constraction
is funded through the NDSF are not subject to the DOD full funding policy in the same way as are
ships and other DOD procurement programs that are funded through the procurement title of the
annual DOD appropriations act.

For NDSF-funded ships, what this has meant is that although Congress in a given year would
nominally fund the construction of an individual ship of a certain class, the Navy in practice could
allocate that amount across multiple ships in that class, This is what happened with both the
NDSF-funded Lewis and Clark (TAKE-1) class dry cargo ships and, before that, an NDSF-funded
class of DOD sealift ships called Large, Medium-Speed Roll-on/Roll-off (LMSR) ships. In both
cases, the result was that although ships in these two programs were each nominally fully funded
in a single year, they in fact had their construction financed with funds from amounts that were
nominally appropriated in other fiscal years for other ships in the class.

The Navy’s ability to use NDSF funds in this manner has permitted the Navy to, among other
things, marginally reduce the procurement cost of ships funded through the NDSF by batch-
ordering certain components of multiple ships in a shipbuilding program before some of the ships
in question were fully funded-—something that the Navy cannot do with a shipbuilding program
funded through the Navy’s shipbuilding account unless the Navy receives approval from Congress
to execute the program through a multiyear procurement (M'YP) contract.

If the National Sea-Based Deterrence Fund is located outside the procurement title of the annual

DOD appropriations act, the Navy might be able to do something somewhat similar in using funds
appropriated for the procurement of Ohio replacement boats.”

Section 1022 of the FY2016 National Defense Authorization Act (S. 1356) would amend the provision
establishing the NSBDF (10 U.S.C. 2218a) by, among other things, adding a new subsection stating that

The Secretary of the Navy may use funds deposited in the Fund to enter into contracts known as
‘economic order quantity contracts’ with private shipyards and other commercial or government

* This section includes material adapted from CRS Report R41129, Navy Ohio Repl (SSBN[X]) Ballistic Missile
Submarine Program: Background and Issues for Congress, by Ronald O'Rourke.

* CRS Report R41129, Navy Ohio Replacement (SSBNJXJ) Ballistic Missile Submarine Program: Background and Issues for
Congress, by Ronald O'Rourke, section entitled “Potential Implications of NSBDF on Funding Available for Other Programs.”
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entities to achieve economic efficiencies based on production economies for major components or
subsystems. The authority under this subsection extends to the procurement of parts, components,
and systems (including weapon systems) common with and required for other nuclear powered
vessels under joint economic order quantity contracts.

This new subsection would provide explicit authority to make combined purchases of major components
and subsystems for Ohio replacement boats funded through the NSBDF, regardless of where in the DOD
appropriations act the NSBDF is located. It would also permit such purchases to include components and
materials not only for Ohio replacement boats, but for other nuclear-powered ships, such as Virginia-class
attack submarines and Gerald R. Ford-class aircraft carriers. Combining material and component
purchases across classes might reduce costs beyond what could be accomplished through combined
material and component purchases that are confined to individual ship classes.

Partial Batch Building

As one means of reducing the procurement cost of the Ohio replacement boats, the Navy is considering a
partial batch-build approach for building the boats. Under this approach, instead of building the boats in
serial fashion, portions of several boats would be built together, in batch form, so as to maximize
economies of scale in the production of those portions. Under this approach, the boats would still be
finished and enter service one at a time as currently scheduled, but aspects of their construction would be
undertaken in batch fashion rather than serial fashion. Implementing a partial batch-building approach for
building the boats might be facilitated by

* using an MYP contract whose built-in EOQ authority might be expanded to cover not just
batch-ordering of selected long leadtime components, but also batch-building of sections
of the ships; or

* using a block buy contract that included an added EOQ authority of similar scope; or

o locating the NSBDF outside the procurement title of the DOD appropriations act and
using funds in that account for the construction of Ohio replacement boats in a manner
somewhat similar to how the Navy has used funds in the NDSF to batch-order
components for ships acquired through the NDSF.

Joint-Class Block Buy Contract

The Navy is investigating the possibility of using a single, joint-class block buy contract that would cover
both Ohio replacement boats and Virginia class boats. Such a contract, which could be viewed as
precedent-setting in its scope, could offer savings beyond what would be possible using separate MYP or
block buy contracts for the two submarine programs. A March 2014 GAO report stated that if the Navy
decides to propose such a contract, it would develop a legislative proposal in 2017.° The Navy reportedly
plans to finalize its acquisition strategy for the Ohio replacement program, including the issue of the
contractir;g approach to be used, in the fall of 2016 as part of DOD’s Milestone B decision for the
program.

¢ Government Accountability Office, Defense Acquisitions(:] Assessments of Selected Weapons Programs, GAQ-14-340SP,
March 2014, p. 141,

7 Lee Hudson, “Navy SSBN(X) Acquisition Strategy Will Not Be Finalized Until Fall 2016,” Inside the Navy, September 8,
2014,
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Incremental Funding

Another option for the Ohio replacement program would be to stretch out the schedule for procuring
SSBN(X)s and make greater use of split funding (i.e., two-year incremental funding) in procuring them.*
This option would not reduce the total procurement cost of the Ohio replacement program—io the
contrary, it might increase the program’s total procurement cost somewhat by reducing production
learning curve benefits in the Ohio replacement program.o This option could, however, reduce the impact
of the Ohio replacement program on the amount of funding available for the procurement of other Navy
ships in certain individual years. This might reduce the amount of disruption that the Ohio replacement
program causes to other shipbuilding programs in those years, which in turn might avoid certain
disruption-induced cost increases for those other programs. The annual funding requirements for the Ohio
replacement program might be further spread out by funding some of the SSBN(X)s with three- or four-
year incremental funding.

Table 2 shows the Navy’s currently planned schedule for procuring 12 SSBN(X)s and a notional
alternative schedule that would start two years earlier and end two years later than the Navy’s currently
planned schedule, so as to provide more opportunities for using incremental funding. Although the initial
ship in the alternative schedule would be procured in FY2019, it could be executed as it if were funded in
FY2021. Subsequent ships in the alternative schedule that are funded earlier than they would be under the
Navy’s currently planned schedule could also be executed as if they were funded in the year called for
under the Navy’s currently planned schedule. Congress in the past has funded the procurement of ships
whose construction was executed as if they had been procured in later fiscal years.' The ability to stretch
the end of the procurement schedule by two years, to FY2035, could depend on the Navy’s ability to
carefully husband the use of the nuclear fuel cores on the last two Ohio-class SSBNS, so as to extend the
service lives of these two ships by one or two years. Alternatively, Congress could grant the Navy the
authority to begin construction on the 11™ boat a year before its nominal year of procurement, and the 12
boat two years prior to its nominal year of procurement.

# Under split funding, a boat’s procurement cost is divided into two parts, or increments, The fiest increment would be provided
in the fiscal year that the boat is procured, and the second would be provided the following fiscal year.

? Procuring one SSBN(X) every two vears rather than at the Navy’s planned rate of one per year could result in a loss of learning
at the shipyard in moving from production of one SSBN to the next.

1 Congress funded the procurement of two aircraft carriers (CVNs 72 and 73) in FY 1983, and another two (CVNs 74 and 75) in
FY1988. Although CVN-73 was funded in FY1983, it was built on a schedule consistent with a carrier funded in FY1985;
although CVN-75 was funded in FY 1988, it was built on a schedule consistent with a carrier funded in FY1990 or FY1991.
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Table 2. Navy SSBN(X) Procurement Schedule and a Notional Alternative Schedule

Source: Navy's current plan is taken from the Navy’s FY2015 budget submission. Potential alternative plan prepared by
CRS.

Notes: Notional alternative schedule could depend on Navy's ability to carefully husband the use of the nuclear fuel cores
on the last two Ohio-class SSBN, 5o as to extend the service lives of these two ships by one or two years. Alternatively,
Congress could grant the Navy the authority to begin construction on the | I boat a year before its nominal year of
procurement, and the 12t boat two years prior to its nominal year of procurement. Under Navy’s schedule, the boat to
be procured in FY2033 might be particularly suitable for 4-year incremental funding, and boat to be procured in FY2034
might be particularly suitable for 3- or 4-year incremental funding,

Virginia-Class Attack Submarine Program

The Virginia-class program used BBC to reduce the unit procurement costs of the first four boats in the
program,'’ and MYP to reduce the unit procurement costs of most of the subsequent boats in the class.
The current Virginia-class MYP contract extends through FY2018. The multiyear contract anticipated for
Virginia-class boats to be procured in FY2019-FY2023 can be another Virginia-class MYP contract, or
possibly a joint-class block buy contract with the Ohio replacement program (see previous section). The
authority for making cross-class joint purchases of major components and subsystems for Ohio
replacement boats and “other nuclear powered vessels™ that would be provided by Section 1022 of the
FY2016 National Defense Authorization Act (S. 1356; see above section on Ohio replacement program)
might enable some additional savings under another Virginia-class MYP.

H The BBC contract for the first four Virginia-class boats was the first contract of its type. In this sense, BBC can be said to have
been invented with this contract.
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Gerald R. Ford (CVN-78) Class Aircraft Carrier Program

In previous years, the CRS report on the Gerald R, Ford (CVN-78) class aircraft carrier program'
presented an option for reducing the procurement costs of CVN-79 and CVN-80 through a two-ship block
buy contract broadly similar to the two-ship block buys that Congress approved for the Nimitz (CVN-68)
class aircraft carriers CVN-72 and CVN-73 in FY1983, and the Nimitz-class aircraft carriers CVN-74 and
CVN-75 in FY1988. Congress has not chosen to pursue a two-ship block buy contract for CVN-79 and
CVN-80.

A new option would be to reduce the procurement costs of CVN-80 and CVN-81 through a two-ship
block buy contract covering those two ships. A reduced-scope version of that option would be to employ a
combined purchase of materials and components for CVN-80 and CVN-81. The current version of the
CRS report on the CVN-78 program provides additional discussion of this reduced-scope option for
CVN-80 and CVN-81.

The authority for making cross-class joint purchases of major components and subsystems for Ohio
replacement boats and “other nuclear powered vessels” that would be provided by Section 1022 of the
FY2016 National Defense Authorization Act (S. 1356; see above section on Ohio replacement program)
might help reduce the cost of CVN-78 class ships.

DDG-51 Destroyer Program

The DDG-51 program in recent years has used MYP to reduce DDG-51 unit procurement costs. The
current DDG-51 MYP contract extends through FY2017. An MYP contract for DDG-51s to be procured
in FY2018-FY2022 could continue to reduce DDG-51 unit procurement costs relative to costs that would
be experienced under a return to annual contracting. As discussed in testimony to the full committee last
year, the DDG-51 program is using Profit Related to Offers (PRO) bidding (i.e., competition for profit)
among the two DDG-51 builders to further reduce costs.”

Littoral Combat Ship (LCS) Program

The LCS program has used a pair of 10-ship block buy contracts (one with each L.CS builder) to procure
ships 5 through 24 in the program. The contract began in FY2010, and ship 24 is the first of three L.CSs
requested for FY2016. At a February 25, 2015, hearing on Department of the Navy acquisition programs

12 CRS Report R$20643, Nuvy Ford (CVN-78) Class Aireraft Carrier Program: Background and Issues for Congress, by Ronald
O'Rourke.
' As stated in Statement of Ronald O'Rourke, Specialist in Naval Affairs, Congressional Research Service, Before the House
Armed Services Committee on Case Studies in DOD Acquisition: Finding What Works, June 24, 2014, p. 7:

When the end of the Cold War led to a reduction in the annual procurement rate of Arleigh Burke (DDG-51)

class Aegis destroyers, the Navy judged that the new, lower rate was insufficient to sustain a meaningful

competition between the two DDG-51 builders (General Dynamics/Bath Iron Works and Huntington Ingalls

industries/Ingalls Shipbuilding) for the right to build each year’s DDG-51s, The Navy, however, found a way

to maintain competition in the DDG-51 program by using Profit Relfated to Offers (PRO) bidding, and has

used PRO bidding in the DDG-51 almost every year since FY 1996, Under PRO bidding, the Navy atlocates

individual DDG-51s to the two yards (over time, each yard receives roughly half of the ships), and the yard

that submits the lower bid for the ships that it has been allocated receives a higher profit margin. The

approach is referred to as competition for profit rather than for quantity, and can be considered a successful

example of how to continue employing competition in a procurement program when the program’s annual

procurement rate is not deemed sufficient to sustain a meaningful competition for quantity.
For an article discussing PRO bidding in the DDG-51 program, see Sydney I Freedberg Jr., “Can Navy Afford Next-Gen DDG-
51 Destroyer, Packard Award Or Not?" Breaking Defense, November 12, 2012,



81

Congressional Research Seyvice 10

before this subcommittee, Department of the Navy officials testified that the Navy plans to extend the
current block buy contracts to include the 25th and 26th ships in the program (i.e., the second and third of
the three ships requested for procurement in FY2016), and “use the competitive pricing from the block
buy [contracts] to obtain option prices” for those two ships."® The Navy has not yet announced an
acquisition strategy for ships 27-32 in the program (i.e., the six ships scheduled for procurement in
FY2017 and FY2018), or for the final 20 ships in the program—ships 33-52—which are to be procured
starting in FY2019 and which are to be built to a modified design.

New block buy contracts are options for both ships 27-32 and ships 33-52. MYP might be an option for
ships 27-32, if the design of these ships is not changed substantially from that of ships 5-24. MYP might
also be an option for the final ships in the program, after the modified design introduced with ship 33 has
demonstrated stability through the construction of ship 33.

LHA-6 Class Amphibious Assault Ship Program

As mentioned earlier, LHA-type ships have been procured in recent years using split funding. The next
two LHA-6 class ships are scheduled for procurement in FY2017 and FY2024. One option would be to
accelerate the procurement of the second of these two ships to an earlier year (such as FY2021 or
FY2022) and then procure the two ships together under a two-ship block buy contract broadly similar to
the two-ship block buys for aircraft carriers discussed earlier. A reduced-scope version of that option
would be to employ a combined purchase of materials and components for the two ships, broadly similar
to the reduced-scope option discussed earlier for CVN-80 and CVN-81.

LX(R) Amphibious Ship Program

The design of the LX(R) is to be based on the design of the San Antonio (LPD-17) class amphibious ship.
BBC is an option for the initial ships in the LX(R) amphibious ship program, and BBC and MYP would
be options for later ships in the program.

Huntington Ingalls Industries (HII) is the builder of LPD-17s, the 12" of which is requested for
procurement in FY2016. As discussed in the CRS report on the LX(R) program,'® if construction of the
initial LX{R)s is awarded to HII, then accelerating the procurement of the lead ship in the LX(R) class
from FY2020 to FY2019 or FY2018 might reduce unit procurement costs of LX(R)s by reducing the loss
of production learning curve benefits that would occur between the 12" LPD-17 and the first LX(R).

TAO(X) Oiler Program

The design of the TAO(X) has not yet been determined, but could be based on an existing design for a
Navy auxiliary ship, a military sealift ship, or a commercial cargo ship. As discussed in the CRS report on
the TAO(X) program,'® BBC is an option for the initial ships in the TAO(X) oiler program, and BBC and
MYP would be options for later ships in the program. As also discussed in the CRS report on the TAO(X)
program, if TAO(X)s are funded through the NDSF, unit procurement costs could be reduced through
combined purchases of components, even if BBC or MYP is not used.

" Statement of the Honorable Sean J. Stackley, Assistant Secretary of the Navy (Research, Development and Acquisition) and
Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for Integration of Capabilities and Resources and Lieutenant
General Kenneth I. Glueck, Ir., Deputy Commandant, Combat Development and Integration & Commanding General, Marine
Corps Combat Development Command, Before the Subcommittee on Seapower and Projection Forces of the House Armed
Services Committee on Department of the Navy Seapower and Projection Forces Capabilities, February 25, 2015, p. 11,

' CRS Report R43543, Navy LX(R) Amphibious Ship Program: Background and Issues for Congress, by Ronald O'Rourke.

18 CRS Report R43546, Navy TAO(X) Oiler Shipbuilding Program: Background and Issues for Congress, by Ronald O'Rourke.
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As mentioned earlier, in considering whether to grant authority for using MYP, BBC, or combined
purchases of materials and components, Congress may weigh the potential savings of these measures
against the tradeofts listed earlier.

Mr. Chairman, this concludes my statement. Thank you again for the opportunity to testify, and T will be
pleased to respond to any questions the subcommittee may have.
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Appendix A. Background information on MYP and BBC

This appendix provides basic background information on MYP and BBC."”
Multiyear Procurement (MYP)

MYP in Brief

What is MYP, and how does it differ from annual contracting? MYP, also known as multiyear
contracting, is an alternative to the standard or default DOD approach of annual contracting. Under
annual contracting, DOD uses one or more contracts for each year’s worth of procurement of a given kind
of item. Under MYP, DOD instead uses a single contract for two to five years’ worth of procurement of a
given kind of item, without having to exercise a contract option for each year after the first year. DOD
needs congressional approval for each use of MYP.

To illustrate the basic difference between MYP and annual contracting, consider a hypothetical DOD
program to procure 20 single-engine aircraft of a certain kind over the five-year period FY2015-FY2019,
at a rate of four aircraft per year:

¢ Under annual contracting, DOD would issue one or more contracts for each year’s
procurement of four aircraft. After Congress funds the procurement of the first four
aircraft in FY2015, DOD would issue one or more contracts (or exercise a contract
option) for those four aircraft. The next year, after Congress funds the procurement of the
next four aircraft in FY2015, DOD would issue one or more contracts (or exercise a
contract option) for those four aircraft, and so on.

*  Under MYP, DOD would issue one contract covering all 20 aircraft to be procured
during the five-year period FY2015-FY2019. DOD would award this contract in FY2015,
at the beginning of the five-year period, following congressional approval to use MYP for
the program, and congressional appropriation of the FY2015 funding for the program. To
continue the implementation of the contract over the next four years, DOD would request
the FY2016 funding for the program as part of DOD’s proposed FY2016 budget, the
FY2017 funding as part of DOD’s proposed FY2017 budget, and so on.

Potential Savings Under MYP

How much can MYP save? Compared with estimated costs under annual contracting, estimated savings
for programs being proposed for MYP have ranged from less than 5% to more than 15%, depending on
the particulars of the program in question, with many estimates falling in the range of 5% to 10%. In
practice, actual savings from using MYP rather than annual contracting can be difficult to observe or
verify because of cost growth during the execution of the contract that was caused by developments
independent of the use of MYP rather than annual contracting.

A February 2012 briefing by the Cost Assessment and Program Evaluation (CAPE) office within the
Office of the Secretary of Defense (OSD) states that “MYP savings analysis is difficult due to the lack of
actual costs on the alternative acquisition path, i.e., the path not taken.”"® The briefing states that CAPE

17 Material in this appendix is adapted from CRS Report R41909, Multivear Procurement (MYP) and Block Buy Contracting in
Defense Acquisition: Background and Issues for Congress, by Ronald O'Rourke and Moshe Schwartz,

' Slide 10 from briefing entitied “Multiyear Procurement: A CAPE Perspective,” given at DOD cost analysis symposium,
February 15-17, 2012, posted at InsideDefense.com (subscription required) May 14, 2012.
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up to that point had assessed MYP savings for four aircraft procurement programs—F/A-18E/F strike
fighters, H-60 helicopters, V-22 tilt-rotor aircraft, and CH-47F helicopters—and that CAPE’s assessed
savings ranged from 2% to 8%."

A 2008 Government Accountability Office (GAQ) report stated that

DOD does not have a formal mechanism for tracking multiyear results against original
expectations and makes few efforts to validate whether actual savings were achieved by multiyear
procurement. It does not maintain comprehensive central records and historical information that
could be used to enhance oversight and knowledge about multiyear performance to inform and
improve future multiyear procurement (MYP) candidates. DOD and defense research centers
officials said it is difficult to assess results because of the lack of historical information on
multiyear contracts, comparable annual costs, and the dynamic acquisition environment.”

How does MYP potentially save money? Compared to annual contracting, using MYP can in principle
reduce the cost of the weapons being procured in two primary ways:

*  Contractor optimization of workforce and production facilities. An MYP contract
gives the contractor (e.g., an airplane manufacturer or shipbuilder) confidence thata
multiyear stream of business of a known volume will very likely materialize. This
confidence can permit the contractor to make investments in the firm’s workforce and
production facilities that are intended to optimize the facility for the production of the
items being procured under the contract. Such investments can include payments for
retaining or training workers, or for building, expanding, or modernizing production
facilities. Under annual contracting, the manufacturer might not have enough confidence
about its future stream of business to make these kinds of investments, or might be unable
to convinee its parent firm to finance them.

» Economic order quantity (EOQ) purchases of selected long-leadtime components.
Under an MYP contract, DOD is permitted to bring forward selected key components of
the items to be procured under the contract and to purchase the components in batch form
during the first year or two of the contract. In the hypothetical example introduced earlier,
using MYP could permit DOD to purchase, say, the 20 engines for the 20 aircraft in the
first year or two of the five-year contract. Procuring selected components in this manner
under an MYP contract is called an economic order quantity (EOQ) purchase.”! EOQ
purchases can reduce the procurement cost of the weapons being procured under the
MYP contract by allowing the manufacturers of components to take maximum advantage
of production economies of scale that are possible with batch orders.”

2 Stide 12 from briefing entitled “Multiyear Procurement: A CAPE Perspective,” given at DOD cost analysis symposium,
February 15-17, 2012, posted at InsideDefense.com (subscription required) May 14, 2012, Slide 12 also stated that these assessed
savings were based on comparing CAPE’s estimate of what the programs would cost under annual contracting (which the
briefing refers to as single-year procurement or SYP) to the contractor’s MYP proposal.
» Government Accountability Oftice, Defense Acquisitions{:] DOD’s Practices and Pracesses for Multivear Procurement
Should Be Improved, GAO-08-298, February 2008, p. 3.
2 The term FOQ is occasionally used in discussions of defense acquisition, somewhat loosely, to refer to any high-quantity or
batch order of items, even those that do not take place under MYP or BBC. As a general matter, however, EOQs as described
here occur only within MYP and block buy contracts.
22 A 2008 Government Accountability Office (GAO) report on multiyear contracting lists five areas of savings, most of which are
covered in the two general areas of savings outlined above. One of GAQ’s five areas of savings—limited engineering changes
due to design stability—can also occur in programs that use annual contracting. The GAO report states:

Multiyear procurement can potentially save money and improve the defense industrial base by permitting the

more efficient use of a contractor’s resources. Multiyear contracts are expected to achieve lower unit costs

compared to annual contracts through one or more of the following sources: (1) purchase of parts and
(continued...)
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What gives the contractor confidence that the multivear stream of business will materialize? At least
two things give the contractor confidence that DOD will not terminate an MYP contract and that the
multiyear stream of business consequently will materialize:

e For a program to qualify for MYP, DOD must certify, among other things, that the
mininum need for the items to be purchased is expected to remain substantially
unchanged during the contract in terms of production rate, procurement rate, and total
quantities.

e Perhaps more important to the contractor, MYP contracts include a cancellation penalty
intended to reimburse a contractor for costs that the contractor has incurred (i.e.,
investments the contractor has made) in anticipation of the work covered under the MYP
contract. The undesirability of paying a cancellation penalty acts as a disincentive for the
government against canceling the contract. (And if the contract is canceled, the
cancellation penalty helps to make the contractor whole.)”

Permanent Statute Governing MYP

Is there a permanent statute governing MYP contracting? There is a permanent statute governing MYP
contracting—10 U.S.C. 2306b. The statute was created by Section 909 of the FY 1982 Department of
Defense Authorization Act (S. 815/P.L. 97-86 of December 1, 1981), revised and reorganized by Section
1022 of the Federal Acquisition Streamlining Act of 1994 (S. 1587/P.L. 103-355 of October 13, 1994),
and further amended on several occasions since. DOD’s use of MYP contracting is further governed by
DOD acquisition regulations.

Under this statute, what criteria must a program meet to qualify for MYP? 10 U.S.C. 2306b(a) states
that to qualify for MYP, a program must meet several criteria, including the following.

o Substantial savings. DOD must estimate that using an MYP contract would result in
“substantial savings™ compared with using annual contracting.

e Realistic cost estimates. DOD’s estimates of the cost of the MYP contract and the
anticipated savings must be realistic.

e Stable need for the items. DOD must expect that its minimum need for the items will
remain substantially unchanged during the contract in terms of production rate,
procurement rate, and total quantities.

{...continued)
materials in economic order quantities (EOQQ), (2) improved production processes and efficiencies, (3) better
utitized industrial facilitics, (4) limited engineering changes due to design stability during the multiyear
period, and (5) cost avoidance by reducing the burden of placing and administering annual contracts,
Multiyear procurement also ofters opportunities to enhance the industrial base by providing defense
contractors a longer and more stable time horizon for planning and investing in production and by attracting
subcontractors, vendors, and suppliers. However, multiyear procurement also entails certain risks that must
be halanced against potential benefits, such as the increased costs to the government should the multiyear
contract be changed or canceled and decreased annual budget flexibility for the program and across DOD’s
portfolio of weapon systems. Additionally, multiyear contracts often require greater budgetary authority in
the carlier years of the procurement to economically buy parts and materials for multiple years of production
than under a series of annual buys.

Government Accountabitity Office, Defense Acquisitions|:] DOD's Practices and Processes for Multivear Procurement Should

Be Improved, GAQ-08-298, February 2008, pp. 4-5.

2 . R .
% Annual contracts can also include cancellation penalties.
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¢ Stable design for the items. The design for the items to be acquired must be stable, and
the technical risks associated with the items must not be excessive.

Section 811 of the FY2008 National Defense Authorization Act (H.R. 4986/P.L. 110-181 of January 28,
2008) amended 10 U.S.C. 2306b to require the Secretary of Defense to certify in writing, by no later than
March 1 of the year in which DOD requests MYP authority for a program, that these and certain other
criteria have been met. It also requires that the Secretary provide the congressional defense committees
with the basis for this determination, as well as a cost analysis performed by DOD’s office of Cost
Assessment and Program Evaluation (CAPE) that supports the findings.** Section 811 further amended 10
U.S5.C. 2306b to require the following:

e Sufficient prior deliveries to determine whether estimated unit costs are realistic. A
sufficient number of the type of item to be acquired under the proposed MYP contract
must have been delivered under previous contracts at or within the most current estimates
of the program acquisition unit cost or procurement unit cost to determine whether
current estimates of such unit costs are realistic.

e No Nunn-McCurdy critical cost growth breaches within the last five years. The
system being proposed for an MYP contract must not have experienced within five years
of the anticipated award date of the MYP contract a critical cost growth breach as defined
under the Nunn-McCurdy act (10 U.S.C. 2433).

»  Fixed-price type contract. The proposed MYP contract must be a fixed-price type
contract.”®

What is meant by “substantial savings”? The meaning of “substantial savings” is open to interpretation
and might depend on the circumstances of the program in question. In practice, estimated savings of at
least 5% might be judged substantial, and estimated savings in the range of 10% {or more) are more likely
to be judged substantial. The amount of savings required under 10 U.8.C. 2306b to qualify has changed
over time; the requirement for “substantial savings™ was established by Section 808(a)(2) of the FY1991
National Defense Authorization Act (H.R. 4739/PL. 101-510 of November 5, 1990), which amended 10
U.S.C. 2306b in this regard.”’

What is meant by “stable design? The term “stable design” is generally understood to mean that the
design for the items to be procured is not expected to change substantially during the period of the
contract. Having a stable design is generally demonstrated by having already built at least a few items to
that design (or in the case of a shipbuilding program, at least one ship to that design) and concluding,
through testing and operation of those items, that the design does not require any substantial changes
during the period of the contract.

8811 states that the cost analysis is to be performed by DOD's Cost Analysis Improvement Group (CAIG). In a subsequent
DOD reorganization, CAIG was made part of CAPE,

¥ For more on the Nunn-McCurdy provision, see CRS Report R41293, The Nunn-McCurdy Aet: Background, Analysis, and
Issues for Congress, by Moshe Schwartz.

% The requirement for using a fixed price contract is now codified at 10 U.S.C. 2306b, subsection (()3)(F).

¥ For a discussion of the evolution of the savings requirement under 10 U.S.C. 2306h, including a figure graphically
summarizing the legislative history of the requirement, see Government Accountability Office, Defense Acquisitionsf:] DOD’s
Practices and Processes for Multivear Procurement Should Be Improved, GAQ-08-298, February 2008, pp. 21-22, including
Figure 3 on p. 22.
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Potential Consequences of Not Fully Funding an MYP Contract

What happens if Congress does not provide the annual funding requested by DOD to continue the
implementation of the contract? If Congress does not provide the funding requested by DOD to continue
the implementation of an MYP contract, DOD would be required to renegotiate, suspend, or terminate the
contract. Terminating the contract could require the government to pay a cancellation penalty to the
contractor. Renegotiating or suspending the contract could also have a financial impact.

Effect on Flexibility for Making Procurement Changes

What effect does using MYP have on flexibility for making procurement changes? A principal potential
disadvantage of using MYP is that it can reduce Congress’s and DOD’s flexibility for making changes
(especially reductions) in procurement programs in future years in response to changing strategic or
budgetary circumstances, at least without incurring cancellation penalties. In general, the greater the
portion of DOD’s procurement account that is executed under MYP contracts, the greater the potential
loss of flexibility. The use of MYP for executing some portion of the DOD procurement account means
that if policymakers in future years decide to reduce procurement spending below previously planned
fevels, the spending reduction might fall more heavily on procurement programs that do not use MYP,
which in turn might result in a less-than-optimally balanced DOD procurement effort.

Congressional Approval

How does Congress approve the use of MYP? Congress approves the use of MYP on a case-by-case
basis, typically in response to requests by DOD.* Congressional approval for MYP contracts with a value
of more than $500 million must occur in two places: an annual DOD appropriations act” and an act other
than the annual DOD appropriations act.”

In annual DOD appropriations acts, the provision permitting the use of MYP for one or more defense
acquisition programs is typically included in the title containing general provisions, which typically is
Title VIIL

An annual defense authorization act is usually the act other than an appropriations act in which provisions
granting authority for using MYP contracting on individual defense acquisition programs are included.
Such provisions typically occur in Title I of the defense authorization act, the title covering procurement
programs.

Provisions in which Congress approves the use of MYP for a particular defense acquisition program may
include specific conditions for that program in addition to the requirements and conditions of 10 U.S.C.
2306b.

How often is MYP used? MYP is used for a limited number of DOD acquisition programs. Annual DOD
appropriations acts since FY 1990 typically (but not always) have approved the use of MYP for one or a
few DOD programs each year.

A February 2012 briefing by the Cost Assessment and Program Evaluation (CAPE) office within the
Office of the Secretary of Defense (OSD) shows that the total dollar value of DOD MYP contracts has
remained more or less stable between FY2000 and FY2012 at roughly $7 billion to $13 billion per year.

** The Anti-Deficiency Act (31 U.S.C. 1341) prohibits the making of contracts in advance of appropriations. A multiple-year
commitment may be made when authorized by Congress by entering into a firm commitment for one year and making the
government’s liability for future years contingent on funds becoming available.

10 U.8.C. 2306b, subsection ()(3).

10 U.S.C. 2306b, subsection (i)(1).
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The briefing shows that since the total size of DOD’s procurement budget has increased during this
period, the portion of DOD’s total procurement budget accounted for by programs using MYP contracts
has declined from about 17% in FY2000 to less than 8% in FY2012.”' The briefing also shows that the
Navy makes more use of MYP contracts than does the Army or Air Force, and that the Air Force made
very little use of MYP in FY2010-FY2012.%
A 2008 Government Accountability Office (GAO) report stated:
Although DOD had been entering into multiyear contracts on a limited basis prior to the 1980s,
the Department of Defense Authorization Act, {for fiscal year] 1982, codified the authority for
DOD to procure on a multiyear basis major weapon systems that meet certain criteria. Since that
time, DO has annually submitted various weapon systems as multiyear procurement candidates
for congressional authorization. Over the past 25 years, Congress has authorized the use of
multiyear procurement for approximately 140 acquisition programs, including some systems
approved more than once.™

Block Buy Contracting (BBC)

BBC in Brief

What is BBC, and how does it compare to MYP? BBC is similar to MYP in that it permits DOD to use a
single contract for more than one year’s worth of procurement of a given kind of item without having to
exercise a contract option for each year after the first year.”> BBC is also similar to MYP in that DOD
needs congressional approval for each use of BBC.

BBC differs from MYP in the following ways:

e There is no permanent statute governing the use of BBC.

* There is no requirement that BBC be approved in both a DOD appropriations act and an
act other than a DOD appropriations act.

s Programs being considered for BBC do not need to meet any legal criteria to qualify for
BBC because there is no permanent statute governing the use of BBC that establishes
such criteria.

» A BBC contract can cover more than five years of planned procurements. The BBC
contracts currently being used by the Navy for procuring Littoral Combat Ships (LCSs),
for example, cover a period of seven years (FY2010-FY2016).

3 Slide 4 from briefing entitled “Multivear Procurement: A CAPE Perspective.” given at DOD cost analysis symposium,
February 15-17, 2012, posted at InsideDefense.com (subscription required) May 14, 2012,

* Slide 5 from briefing entitled “Multiyear Procurement: A CAPE Perspective,” given at DOD cost analysis symposium,
February 15-17, 2012, posted at InsideDefense.com (subscription required) May 14, 2012.

'S, 815/P.1. 97-86 of December 1. 1981, §909.

** Government Accountability Office, Defense Acquisitions{-] DOD’s Practices and Processes for Multivear Procurement
Should Be Improved, GAQ-08-298, February 2008, p. 5.

3% Using the hypothetical example introduced eartier involving the procurement of 20 aircraft over the five-year period FY2013-
FY2017, DOD would follow the same general path as it would under MYP: DOD would issue one contract covering all 20
aircraft in FY2013, at the beginning of the five-year period, following congressional approval to use BBC for the program, and
congressional appropriation of the FY2013 funding for the program. To continue the implementation of the contract over the next
four years, DOD would request the FY2014 funding for the program as part of DOD's proposed FY2014 budget, the FY2015
funding as part of DOD’s proposed FY2015 budget, and so on.
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s Economic order quantity (EOQ) authority does not come automatically as part of BBC
authority because there is no permanent statute governing the use of BBC that includes
EOQ authority as an automatic feature. To provide EOQ authority as part of a BBC
contract, the provision granting authority for using BBC in a program may need to state
explicitly that the authority to use BBC includes the authority to use EOQ.

e BBC contracts are less likely to include cancellation penalties.

Given the one key similarity between BBC and MYP (the use of a single contract for more than one
year’s worth of procurement), and the various differences between BBC and MYP, BBC might be thought
of as a less formal stepchild of MYP.

When and why was BBC invented? BBC was invented by Section 121(b) of the FY 1998 National
Defense Authorization Act (HL.R. 1119/P.L. 105-85 of November 18, 1997), which granted the Navy the
authority to use a single contract for the procurement of the first four Virginia (SSN-774) class attack
submarines. The four boats were scheduled to be procured during the five-year period FY1998-FY2002 in
annual quantities of 1-1-0-1-1. Congress provided the authority granted in Section 121(b) at Jeast in part
to reduce the combined procurement cost of the four submarines. Using MYP was not an option for the
Virginia-class program at that time because the Navy had not even begun, let alone finished, construction
of the first Virginia-class submarine, and consequently could not demonstrate that it had a stable design
for the program.

When Section 121(b) was enacted, there was no name for the contracting authority it provided. The term
block buy contracting came into use later, when observers needed a term to refer to the kind of
contracting authority that Congress authorized in Section 121(b).

Potential Savings Under BBC

How much can BBC save, compared with MYP? BBC can reduce the unit procurement costs of ships by
amounts comparable to those of MYP, if the authority granted for using BBC explicitly includes authority
for making economic order quantity (EOQ) purchases of components. If the authority granted for using
BBC does not explicitly include authority for making EOQ purchases, then the savings from BBC will be
less. Potential savings under BBC might also be less than those under MYP if the BBC contract does not
include a cancellation penalty, or includes one that is more limited than typically found in an MYP
coniract, because this might give the contractor less confidence than would be the case under an MYP
contract that the future stream of business will materialize as planned, which in turn might reduce the
amount of money the contractor invests to optimize its workforce and production facilities for producing
the items to be procured under the contract.

Frequency of Use of BBC

How frequently has BBC been used? Since its use at the start of the Virginia-class program, BBC has
been used very rarely. The Navy did not use it again in a shipbuilding program until December 2010,
when it awarded two block buy contracts, each covering 10 LCSs to be procured over the six-year period
FY2010-FY2015, to the two LCS builders.*® A third example, arguably, is the Air Force’s KC-46 aerial
refueling tanker program, which is employing a fixed price incentive fee (FPIF) development contract

 For further discussion, see CRS Report RL33741, Navy Littoral Combat Ship (LCS)/Frigate Program: Background and Issues
Jfor Congress, by Ronald O'Rourke.
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that includes a “back end” commitment to procure certain minimum numbers of KC-46s in certain fiscal
37
years.

Using BBC Rather than MYP

When might BBC be suitable as an alternative to MYP? BBC might be particularly suitable as an
alternative to MYP in cases where using a multiyear contract can reduce costs, but the program in
question cannot meet all the statutory criteria needed to qualify for MYP. As shown in the case of the first
four Virginia-class boats, this can occur at or near the start of a procurement program, when design
stability has not been demonstrated through the production of at least a few of the items to be procured
{or, for a shipbuilding program, at least one ship).

MYP and BBC vs. Contracts with Options

What’s the difference between an MYP or block buy contract and a contract with options? The military
services sometimes use contracts with options to procure multiple copies of an item that are procured over
a period of several years. The Navy, for example, used a contract with options to procure Lewis and Clark
(TAKE-1) class dry cargo ships that were procured over a period of several years. A contract with options
can be viewed as somewhat similar to an MYP or block buy contract in that a single contract is used to
procure several years’ worth of procurement of a given kind of item.

There is, however, a key difference between an MYP or block buy contract and a contract with options: In
a contract with options, the service is under no obligation to exercise any of the options, and a service can
choose to not exercise an option without having to make a penalty payment to the contractor. In contrast,
in an MYP or block buy contract, the service is under an obligation to continue implementing the contract
beyond the first year, provided that Congress appropriates the necessary funds. If the service chooses to
terminate an MYP or block buy contract, and does so as a termination for government convenience rather
than as a termination for contractor default, then the contractor can, under the contract’s termination for
convenience clause, seek a payment from the government for cost incurred for work that is complete or in
process at the time of termination, and may include the cost of some of the investments made in
anticipation of the MYP or block buy contract being fully implemented. The contractor can do this even if
the MYP or block buy contract does not elsewhere include a provision for a cancellation penalty.”

* For more on the KC-46 program, see CRS Report RL34398, Air Force KC-464 Tanker Aircraft Program, by Jeremiah Gertler.
¥ Source: Telephone discussion with Elliott Branch, Deputy Assistant Secretary of the Navy for Acquisition & Procurement,
QOctober 3, 2011, and email from Navy Office of legistative Affairs, October 11, 2011, Under the termination for convenience
clause, the contractor can submit a settlement proposal to the service, which would become the basis for a negotiation between
the contractor and the service on the amount of the payment.
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Appendix B. Background information on funding
approaches

This appendix grovides back background information on full funding, incremental funding, and advance
appropriations.”

Full Funding Policy

General Description

Most Navy ships procured since the late 1950s have been funded in accordance with the full funding
policy. Before then, many Navy ships were procured with incremental funding.

For DOD procurement programs, the full funding policy requires the entire procurement cost of a usable
end item (such as a Navy ship) to be funded in the year in which the item is procured. The policy applies
not just to Navy ships, but to all weapons and equipment that DOD procures through the procurement title
of the annual DOD appropriations act.

In general, the full funding policy means that DOD cannot contract for the construction of a new weapon
or piece of equipment until funding for the entire cost of that item has been approved by Congress.
Sufficient funding must be available for a complete, usable end item before a contract can be let for the
construction of that item. Under traditional full funding, no portion of a usable end item’s procurement
cost is funded in a year after the year in which the item is procured.

Congress imposed the full funding policy on DOD in the 1950s to make the total procurement costs of
DOD weapons and equipment more visible and thereby enhance Congress’s ability to understand and
track these costs. Congress’s intent in imposing the policy was to strengthen discipline in DOD budgeting
and improve Congress’s ability to control DOD spending and carry out its oversight of DOD activities.
Understanding total costs and how previously appropriated funds are used are key components of
Congress’s oversight capability.

The full funding policy is consistent with two basic laws regarding government expenditures—the
Antideficiency Act of 1870, as amended, and the Adequacy of Appropriations Act of 1861. Regulations
governing the full funding policy are found in Office of Management and Budget (OMB) Circular A-11
and DOD Directive 7000.14-R, which provide guidelines on budget formulation. OMB Circular A-11
states, among other things, that

Good budgeting requires that appropriations for the full costs of asset acquisition be enacted in
advance to help ensure that all costs and benefits are fully taken into account at the time decisions
are made to provide resources. Full funding with regular appropriations in the budget year also
feads to tradeoffs within the budget year with spending for other capital assets and with spending
for purposes other than capital assets. Full funding increases the opportunity to use performance-
based fixed price contracts, allows for more efficient work planning and management of the
capital project (or investment), and increases the accountability for the achievement of the baseline
goals.

When full funding is not followed and capital projects (or investments) or useful segments are

funded in increments, without certainty if or when future funding will be available, the result is
sometimes poor planning, acquisition of assets not fully justified, higher acquisition costs,

3 Material in this appendix is adapted from CRS Report RL32776, Navy Ship Procurement: Alternative Funding Approaches—
Background and Options for Congress, by Ronald O'Rourke.
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cancellation of major investments, the loss of sunk costs, or inadequate funding to maintain and
operate the assets. ™

Support for the full funding policy has been periodically reaffirmed over the years by Congress, the
Government Accountability Office (GAO), and DOD.Y

Advance Procurement (AP) Payments Under Full Funding

The executive branch regulations that implement the full fanding policy for DOD procurement programs
permit two circumstances under which advance procurement (AP) “down payments” on a usable end item
can be provided in one or more years prior to the item’s year of procurement:™

» AP funding may be used to pay for long-lead items—components of a usable end item
that have long manufacturing lead times—if needed to ensure that these items will be
ready for installation into the end item at the appropriate point in the end item’s
construction process.

e AP funding may also be used to pay for economic order quantity (EOQ) procurement of a
set of long-lead items for a set of weapons being acquired under a multiyear procurement
(MYP) arrangement.

“One Decision for One Pot of Money”

Although some DOD weapons and equipment are procured with AP funding provided in prior years, most
DOD procurement items are funded through a single decision by Congress to provide the entire cost of
the item in the item’s year of procurement. For this reason, the full funding policy for DOD procurement
programs can be described in simplified terms as “one decision for one pot of money.”"

Incremental Funding

General Description

In spite of the existence of the full funding policy, some Navy and DOD ships, particularly aircraft
carriers and LHA-type amphibious assault ships, have been procured in recent years with incremental
funding. Prior to the imposition of the full funding policy in the 1950s, however, much of DOD weapon
procurement was accomplished through incremental funding.

Under incremental funding, a weapon’s cost is divided into two or more annual portions, or increments,
that can reflect the need to make annual progress payments to the contractor as the weapon is built.

“ OMB Circular A-11 (July 2003), Appendix J, Section C, Principle 1 (of four principles for financing capital assets).

1 For a detailed discussion of the origins, rationale, and governing regulations of the full funding policy, as well as examples of
where Congress, GAQ, and DOD have affirmed their support for the policy, sec Appendix A of CRS Report RL31404, Defense
Procurement: Full Funding Policy - Background, Issues, and Options for Congress.

* Note that the funding discussed here is advance procurement funding, which is not to be confused with the alternate funding
approach called advance appropriations, discussed later.

** When Congress approves AP funding for an item, it does so through a funding decision for that year that is separate from the
decision that Congress subsequently makes, in the item’s year of procurement, to fund the remainder of the item’s procurement
cost. ltems procured with AP funding thus involve two or more funding decisions from Congress—one or more decisions to
approve AP funding in one or more years prior to the year of procurement, plus a final decision, in the item’s year of
procurement, to fund the remainder of the item’s procurement cost. A decision by Congress to approve AP funding for an item
does not create an obligation on the part of Congress to approve the remainder of the item’s procurement cost in some future
year, but it usually indicates that Congress anticipates doing so.
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Congress then approves each year’s increment as part of its action on that year’s budget. Under
incremental funding, DOD can contract for the construction of a weapon after Congress approves only the
initial increment of its cost, and completion of the weapon is dependent on the approval of the remaining
increments in future years by that Congress or future Congresses. A key feature of incremental funding is
that a portion of the ship’s cost is provided in one or more years beyond the item’s year of procurement.

“Multiple Decisions for Multiple Pots of Money”

Since incremental funding divides the procurement cost of an end item into two or more annual
increments, and since Congress typically approves one of these increments each year, incremental funding
can be described in simplified terms as “multiple decisions for multiple pots of money.”

Advance Appropriations

General Description

Advance appropriations have not been used in Navy ship procurement, but have been used by other
executive branch agencies to fund various programs.“ Advance appropriations is an alternate form of full
funding that is permitted under executive branch budget regulations. As a funding approach, it can be
viewed as lying somewhere between traditional full funding and incremental funding. Advance
appropriations is not to be confused with advance procurement (AP) funding that can occur under
traditional full funding.

Under advance appropriations, as under traditional full funding, Congress makes a one-time decision to
fund the entire procurement cost of an end item. That cost, however, can then be divided into two or more
annual increments, as under incremental funding, that are assigned to {in budget terminology, “scored in”)
two or more fiscal years.”

In contrast to incremental funding, under which Congress must take a positive action each year to approve
each year’s funding increment, under advance appropriations, Congress, following its initial decision to
fund the item, would need to take a positive action to cancel or modify an annual funding increment in a
future-year budget. In this sense, advance appropriations can be thought of as a legislatively locked in
form of incremental funding: the future-year funding increments will occur unless Congress takes action
to stop them.

OMB Circular A-11 allows for the use of advance appropriations to help finance capital assets under
certain circumstances:
Regular appropriations for the full funding of a capital project or a useful segment (or investment)

of a capital project in the budget year are preferred. If this results in spikes that, in the judgment of
OMB, cannot be accommodated by the agency or the Congress, a combination of regular and

# Use of advance appropriations in the federal budget is summarized in the appendix volume of each year's U.S. government
budget.
* Advance appropriations can also be used to fund the entire cost of an item and have that entire cost assigned to a single future
fiscal year,
OMB Circular A-11 defines advance appropriations as appropriations that are enacted normally in the current year; scored after
the budget year {e.g.. in each of one, two, or more later years, depending on the language); and available for obligation in the year
scored and subsequent years if specified in the language.
{OMB Circular A-11 (July 2003 version), Appendix J (Principles of Budgeting for Capital Asset Acquisitions), Section
E (Glossary).)
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advance appropriations that together provide full funding for a capital project or a useful segment
ot an investment should be proposed in the budget.

Explanation: Principle 1 (Full Funding) is met as long as a combination of regular and advance
appropriations provide budget authority sufficient to complete the capital project or useful
segment or investment. Full funding in the budget year with regular appropriations alone is
preferred because it leads to tradeoffs within the budget year with spending for other capital assets
and with spending for purposes other than capital assets. In contrast, full funding for a capital
project {investment) over several years with regular appropriations for the first year and advance
appropriations for subsequent years may bias tradeoffs in the budget year in favor of the proposed
asset because with advance appropriations the full cost of the asset is not included in the budget
year. Advance appropriations, because they are scored in the year they become available for
obligation, may constrain the budget authority and outlays available for regular appropriations of
that year.

If, however, the lumpiness caused by regular appropriations cannot be accommeodated within an
agency or Appropriations Subcommittee, advance appropriations can ameliorate that problem
while still providing that all of the budget authority is enacted in advance for the capital project
(investment) or useful segment. The latter helps ensure that agencies develop appropriate plans
and budgets and that all costs and benefits are identified prior to providing resources. In addition,
amounts of advance appropriations can be matched to funding requirements for completing natural
components of the useful segment. Advance appropriations have the same benefits as regular
appropriations for improved planning, management, and accountability of the project
(investment).*®

“One Decision for Multiple Pots of Money”

Because advance appropriations involves a one-time decision by Congress to approve the entire
procurement cost of the end item, which can then be divided into two or more increments that are
assigned to two or more fiscal years, advance appropriations can be described in simplified terms as “oue
decision for multiple pots of money.”

Navy Advocacy in 2001

In 2001, some Navy officials advocated the use of advance appropriations for Navy ship procurement,
noting at that time that this funding approach is used by several federal agencies other than DOD.Y

* OMB Cireular A-11 (July 2003), Appendix J, Section C, Principle 2 (of four principles for financing capital assets). Ttalics as
in the original.
47 Source: Stides for May 3, 2001 Navy briefing to CRS, Advance dppropriations for Navy Shipbuilding, pages 19-21. The Navy
also argued that current law, contrary to some assertions, does not prohibit the use of advance appropriations. Specifically, the
Navy argued that:
—31 USC 1341, [the] “Anti-Deficiency Act,” prohibits writing a contract which “involves the government in a contract
or obligation for the payment of money before an appropriation is made unfess authorized by law.”
—10 USC 2306b [the provision covering multi-year procurement contracts] altows {DOD and certain other federal
agencies] to enter into multi-year contracts for the purchase of weapon systems, as long as [there is] “a reasonable
expectation that throughout the contemplated contract period the head of the agency will request funding for the
contract at the level required to avoid contract cancellation.”

—31 USC 1105 [a provision relating to the contents of the federal budget and its submission to Congress] requires that
[the executive branch] identify in advance of need future appropriations that will have to be approved in order to
complete the contract. These advance appropriations have to be specifically approved by Congress to allow [the
executive branch] to obligate the government in advance of receipt of funds. (Slides for May 3, 2001 Navy briefing to
CRS, ddvance Appropriations for Navy Shipbuilding, page 16. Emphasis as on the briefing slide.)
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Although use of advance appropriations for Navy ship procurement was supported by some Navy
officials and some Members of Congress," the Navy in 2001 apparently did not receive approval from the
Office of Management and Budget (OMB) to use the approach for ship procurement, and did not
officially propose its use as part of its FY2002 budget submission to Congress.” Congress in 2001 did not
adopt advance appropriations as a mechanism for funding Navy ships. The House Appropriations
Comumittee, in its report (H.Rept. 107-298 of November 19, 2001) on the FY2002 defense appropriations
bilt (FL.R. 3338), stated that it was

dismayed that the Navy continues to advocate the use of alternative financing mechanisms to
artificially increase shipbuilding rates, such as advanced appropriations, or incremental funding of
ships, which only serve to decrease cost visibility and accountability on these important programs.
In attempting to establish advanced appropriations as a legitimate budgeting technique, those
Navy advocates of such practices would actually decrease the flexibility of future Administrations
and Congresses to make rational capital budgeting decisions with regard to shipbuilding programs.
Accordingly, the Committee bill includes a new general provision (section 8150) which prohibits
the Defense Department from budgeting for shipbuilding programs on the basis of advanced
appropriations.”’

The general provision mentioned above (Section 8150) was not included in the final version of the bill
that was passed by Congress and signed into law (H.R. 3338/P.L. 107-117 of January 10, 2002).

* Christian Bohmfalk, “O"Keefe: Advance Appropriations, I Used Correctly, Could Help Navy,” Juside the Navy, November
26, 2001; Christian Bohmfalk, “Stevens Promotes Advance Appropriations To Boost Ship Production,” Inside the Navy,
September 10, 2001; Mike McCarthy, “CNO Advocates Advance Funding of Ships,” Defense Week, July 16, 2001, p. 2;
Christian Bohmfalk, “Senior Navy Leaders Describe Benefits of Advance Appropriations,” Inside the Navy, April 16, 2001;
Christopher 1. Castelli, “Congress Weighs Using *Advance Appropriations’ For Shipbuilding,” Inside the Navy, April 9, 2001;
Dale Eisman, “Plan Would Boost Navy Shipbuilding,” Norfolk Virginian-Pilot, April 5, 2001,

¥ Dale Eisman, “White House Rejects Proposal To Stretch Shipbuilding Funds,™ Norfolk Virginian-Pilot, September 6, 2001;
Christian Bohmfalk, “Advance Appropriations, Not Part of FY-02 Request, May Resurface,” Inside the Navy, July 16, 2001,
% H.Rept. 107-298, p. 119,
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Appendix C. A Summary of Some Shipbuilding Lessons
Learned

Measures for efficiently executing Navy shipbuilding programs are not limited to MYP, BBC, and
combined purchases of materials and components. A more general summary of lessons learned for Navy
shipbuilding, reflecting comments made repeatedly by various sources over the years, includes the
following:™

Get the operational requirements for the program right up front. Manage risk by not
trying to do too much in the program, and perhaps seek a so-called 70%-t0-80% solution
(i.c., a design that is intended to provide 70%-80% of desired capabilities). Achieve a
realistic balance up front between requirements and estimated costs.

Impose cost discipline up front. Use realistic price estimates, and consider not only
development and procurement costs, but life-cycle operation and support {O&S) costs.
Employ competition where possible in the awarding of design and construction
contracts;

Use a contract type that is appropriate for the amount of risk invelved, and structure
its terms to align incentives with desired outcomes.

Minimize design/construction concurrency by developing the design to a high level of
completion before starting construction and by resisting changes in requirements (and
consequent design changes) during construction.

Properly supervise construction work. Maintain an adequate number of properly
trained Supervisor of Shipbuilding (SUPSHIP) personnel.

Provide stability for industry, in part by using, where possible, MYP or BBC.
Maintain a capable government acquisition workforce that understands what it is
buying, as well as the above points.

Identifying these lessons is not the hard part—most if not all these points have been cited for years. The
hard part is living up to them without letting circumstances lead program-execution efforts away from
these guidelines.

* Material in this appendix is adapted from Statement of Ronald O'Rourke, Specialist in Naval Affairs, Congressional Research
Service, Before the House Armed Services Committee on Case Studies in DOD Acquisition: Finding What Works, June 24,
2014, pp. 8-9.
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