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ABSTRACT
AUTHOR: »Peter‘Sk‘Lennon

‘TlTLE:‘y “Enhancing Programmatlc Analysis Tools for the 21St
: ) Century Defense Transportatlon System

"FORMAT: Strategy Research Pro;ect

DATE: 29 March 1999  PAGES: 38 . CLASSIFICATION: Unclassified

}Slnce the early 1990s, the Army S overseas presence has been rl
vdramatlcally reduced and 1ts reliance on the Defense
‘ Transportatlon System (DTS) to effectively and eff;c1ently'
tprogect power has" correspondlngly 1ncreased As;a result a_
‘,s1gn1f1cant portion of the Army and the overall Department of
| ‘Defense‘(DOD) budgets contlnues to be allocated to the mllltary
andfcommercial components of the DTS. However, neither the Army
nor 1ts partners in the joint transportatlon communlty are
f”currently able to prov1de DOD's strateglc leaders w1th the
mdetalled beneflt/cost data requlred to make ‘the types of
flnvestment dec131ons common in the corporate world ‘This study
presents three actions that would lead to the development and
N effectlve employment of a more’comprehen31ve, hOllSth, and
' 1ntegrated set of cost- based deployment modellng tools—tools that
could gulde programmatlc transportatlon dec151ons well 1nto the

218t Century.
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- Our ab111ty to progect power, both from the Unlted
States and from forward deployed locatzons, has
strategic value beyond crisis response. It is a day in
and‘day out contributor to deterrence, regional

_ stablllty, and collective ‘security. It becomes an even
- more critical part of our mllltary strategy since
overseas presence will be reduced and our reglonal
,?’focus has been enhanced

--National Military Strategy 1992

BACKGROUND

Since the early 1990s, America’s Army‘has‘dramatically

| decreased its'forward presence. As of 30 September 1997
'fapprox1mately 73 percent of total actlve Army manpower was
: a851gned to bases 1n the Contlnental Unlted States (CQNUS).

Another 10 percent was based in Western Europe and‘would have to

be significantly re-positioned to engage in what the Department - H
othefense‘(DOD) officials helieve‘to be the_most:likeiy future
major contingencies 3

B Thls ba51ng shlft has helghtened the Army’s rellance on

'feff1c1ent transportatlon to prOJect power to its “place of
'bu51neSS”4 1n‘a tlmely manner. - Two of DOD’s‘most widely :

recognized maSter planning documents,dJoint Vision 2010landvArmz

h VlSlon 2010, have c1ted eff1c1ent power pro;ectlon and focused

1’transportatlon based lOngthS as’ crltlcal to successful U .S.

‘mllltary engagement and mission accomplishment.




While transportation and power projection are DOD-wide
challenges often requiring cloée inter?service coordination, the
Army has a pronounced, vested-interest in the sﬁaté of the
Defense Transportation System (DTS). To respond to ciisés, the
Army depends primarily upon supporting systems, both military and
commercial, outside its immediate control. ‘Ih faét, “defense
planners believe that [in the future] Army fofces will constitute

about 77 percent of DOD’s total inter-theater contingency lift

requirement.”6

The American people will continue to expect us
to win in any engagement, but they will also expect
us to be more efficient in protecting lives and
resources while accomplishing the mission
successfully.

——‘Joint Vision 2010

THE CEALLENGE

Achieving and ﬁaiﬁtaining an efficient Army transportation
and power projection capability consumes a significant portion of
our nation’s defense budget. For example, “between 1998 andr
2002, the Administration proposed spending nearly $20 Billion
[1997 dollars] to acquire new cargo planes and sealift ships.
That amount constituted about seven percent of the military
procurement spending éver that period.”7 The financial

significance of transportation-related investment recommendations




andldeCisions'is further‘portrayed iniTable 1, ‘which lists
procurém9nt and operating cost estimates’for some of the most
costlybfand often analyzed) programs——those_knomnjasthe
strategic mobility triad of lntertheaterhairlift; sealift,land
cargo pre-positionlng. There are many morer TheTDTS is a complex i
and’costly network of inter—related‘systems;vmilitary and
commerclal, domestic and foreign.» It is COmprised of physical’
infrastructure,‘lift assets, command, control,‘and communiCation:
‘l systems, and'buSinessrprocesses, all functiOning within a strlct'
’-regulatory‘framework. | | | |

| The flnanc1al magnltude of DTS related programs and the tlmel
between thelr initiation and 1mplementatlon‘(often 10'to 15
years) mandate that long term “programmatlc" recommendatlons
(from the end of the Future Years Defense Plan [FYDP] well into
ithenext generation) be well concelved andvthoroughly analyzed '
hy‘all concerned DOD must ensure it recelves the greatest |
:p0551ble operatlonal beneflt from 1ts transportatlon related
| 1nvestments To do thlS effectlvely, it must work closely w1th |
the other members of the jOlnt transportatlon communlty,gvthei
'programmlng communlty, and 1ndustry to do more than merely assess
the DTS’s ablllty to meet the operational’ performance goals of
‘these 2010 v151on statements In the current env1ronment‘of
a,shrlnklng resources; the‘Armyband the~joint-transportation:
community must be able to: - |

e Identify and clearly‘articulate the'operational
benefits and resource costs of potential investments,



Table 1

Planning Costs for Selected Army-Related Strategic Mobility Triad Options
(Planning Factors Only-Does not include Uniformed Force Structure)

Option Procurement Operating
Airlift: ‘
C-17 (new construction) $200M/aircraft' $6,739/hr*
C-33 (new construction of non-
developmental 747 variant) $140M/aircraft' N/A
C-5 (Enhancement of Existing Fleet) $40-42M/aircraft’ $13,497/hr*
Civil Reserve Air Fleet (CRAF) $1.5B in passenger and $270 M in
cargo contracts/annum in exchange for
commitment to CRAF program’
Sealift:
Large Medium Speed Ro/Ro $314M/vessel*
Maintained in Surge Status $7.3M/vessel/annum*

Ready Reserve Fleet Conversion

Existing RRF vessels $25,000 /000 sq. ft.? $260M/yr/91vessels®
Procure and modify foreign vessels $32M/vessel’ ‘ _ N/A
Commercial Charter ' N/A $23,000/day®
Maritime Security Program $2.1M/vessel

(min. 80,000sq ft RoRo or 500 TEU’s)® See note 9

Prepositioned Stocks:

Prepositioned Cargo Ashore $70M/Bde in Qatar™ N/A

Army Prepositioned Afloat (LMSR) $314M/vessel* $14.2M/vessel/annum*

Key: M= Million, B= Billion

Notes: - .
1. Air Mobility Commands, AMC/XPR, 5 January 1999
2. USTRANSCOM J-3/4, November 1998
3. Congressional Budget Office Study, Moving U.S. Forces: Options for Strategic Mobility, February 1997, p.16
4. Ibid, p.26 .
5. Cost per foot for RRF conversion varies widely, depending on vessel and modifications required. Estimates derived by

author based on projected modifications cost currently proposed by MarAd and USTRAN SCOM in an undated briefing (1998)
package prepared by USTRANSCOM, USTC J-5. ‘ '
6. MarAd LNO to USTRANSCOM USTC J-5, dated 4 Jan 99

7. Moving U.S. Forces: Options for Strategic Mobility, p. 27 ;
8. Ibid, p. 32. Cost per day based on Desert Shield/Storm daily usage rates: Does not necessarily include additional costs

usually associated with long-term charter. »

9. Maritime Security Program and VISA data provided by MarAd LNO to USTRANSCOM (USTC J-5). It should
be noted that shipment costs for VISA carriers are negotiated at time of usage and are in addition to the MSP
costs.

10. Moving U.S. Forces: Options for Strategic Mobility, p. 43




° Establish‘quantitatively—based funding priorities,

. Deflne how and when to best allocate resources durlng
program execution. : : -

We anticipate the need to be selective in the |
technologles we choose, and thus expect continuing
assessment and adjustments for affordability as well as
for the other lessons during the implementation
process. . .We will have to make the hard choices to
achieve tradeoffs that will br;ng the best balance,
most capablllty and greatest 1nteroperab111ty for the
least cost. b

-~ Joint Vision 2010

‘deRESENT CAPABILITY
nTo‘date,.both'tne Army and joint transportationSCOmﬁunity'
as a Wnole haveilacked tnetcapability'to‘perform‘resource-
,'oriented programmatic analyses in a'COordinatedfand comprehensiuenf
'dfashion; .Consider, for exaﬁple, three of‘tne'nost‘significant
'ﬁid—term‘(G-é years into the‘future)'programmatic“assessments;

The Mobility.Reouirements Study‘(1992‘&‘1993),:The Mobility

Requlrements Study Bottom—Up Review Update'(1995) and the

transportatlon sectlon of The Report of the Quadrennlal Defense

- Review (1997).. These are viewed as landmark analyses oftthe DTS, -
.having‘provided the programmatic’community with exCellent ‘
assessments of the operatlonal risk to which warflghters could be’

_exposed because of cargo dellvery llmltatlons




In these particular studies, DOD modelers ran scenario-
specific force packages through an inter-theater deployment model
using a variety of combinations involving each of the strategic
mobility triad categories. Analysts theﬁ compared the time-
phased “closure” of cargo and personnel at the ports of
debarkation for each strategic mobility combination to the force
arrival schedule that the study team had determined to be

“required” to enable the supported commander to prosecute his

mission with moderate or low risk.®

The results of the MRS series of‘analyses and the QDR were
used to advocate and validate significant DOD investment in the
procurement of DOD sealift (both surge and afloat pre-loaded,
pre-positioned vessels), intertheater airlift, and CONUS
infrastructure elements of the DTS. 'However, these studies
suffered from three significantaanalytical deficiencies: |

e Timely delivery of cargo and personnel was essentially
the sole measure of DTS effectiveness.

e There was no structured method for determining the costs
associated with a particular deployment alternative.
Therefore, qUantitative comparisons of modes of
investment and procurement, common in the corporate world

(e.g., purchase vs. lease vs. secure through a
retainer/incentive contract, etc.), were not conducted.

e Not all components of the DTS were addressed.
As a result, the studies did not provide the joint transportation
community with the data or information necessary to effectively

perform the four functions stated previously. Therefore, they

provided only partial answers to the programmatic community.




BUILDING A NEW TOOLKIT FOR TRANSPORTATION PROCUREMENT AND
OPERATIONAL ANALYSES

‘UThe following analysis‘yields three broad actions that -

*lcould help ‘the transportatlon communlty better perform and

,;

}:utlllze quantltatlve programmatlc assessments. Whlle not

e 1ntended as a detailed recipe for creatlng the optlmal
“programmatlc tool k1t ” this analy51s ‘does 1dent1fy three major'
;ﬁactlons that should be taken in revamplng “and upgradlng the |
current ‘one:

L Integrate cost assessment tools dlrectly 1nto the°'
deployment modellng “sulte. i

e Ensure that end users of the analytlcal data are active
in the creation of the modeling suite, selection of
,operatlonal and analytical parameters surrounding its
usage, and interpretation of its output. ‘

e Initiate a proceSS to forecast the‘charaoteristics and’
algorithms of the future transportation environment, then

'wperform long-term programmatlc modellng of the DTS u51ng
these elements. : »

'INTEGRATE COST ASSESSMENT TOOLS DIRECTLY INTO THE DEPLOYMENT ‘

: MDDELING “SUITE”

As a result of modellng‘llmltatlons that per31st to thlS
day, the transportatlon communlty has been able to examine and
recommend only a few options from a large pool of ‘
’acqulsltlon/lnvestment strategles that could potentlally meet the‘é
'.warflghter 5 major operatlonal requirements of tlmely dellvery,
’:operatlonal flex1blllty, rapld reconstltutlon, ‘and minimal

t;vulnerability. Further, those strategies that have been




recommended have been subjected to only the most aggrogate
benefit/cost-type analysis. It has therefore been impossible to
qﬁantitatively demonstrate that the:Army and the DOD
transportation community are getting the most capable support'
package for the money invested. These modeling shortfalls can.be
reduced by three actioﬁs: |

1. Integrate dynamic, quantitative financial analysis
mechanisms directly into the force projection modeling suite:

The deployment modeling procéss has matured significantly in
the late 1990s.v Not only have the individual models incfeased in
accuracy and resolution, but the transportation community’s
ability to move data between and among the models has also
improved. These modeling tools were independently conceived and
developed by, or under the‘direction of, various members of the
joint transportétion community. Each hadva specific focus and
was designed to sub-optimize a particular process or activity
within the DTS’ origin—to—destination'pipeline, not to optimize
the entire pipeline.

The eVolving Analysis of Mobility Platform (AMP) program,-
overseen by the U.S. Transportation Command (USTEANSCOM) in
coordination with its compohents, is designed to serve és the
vehicle for more holistic DTS assessments. The goal of the AMP
effort is to create a common platform or framework that will
facilitate the transfer of datolbetween and among many‘of these
' pteviously'indépendent activity or 1link models. Thisvplatform is

being designed to produce a high fidelity (in most cases, down to




the’individual item,xor‘ “Level 4" detail) simulation of‘forces
n“mov1ng from home installation to the tactical assembly area in
g the‘theater ' Although not all the linkages have yet been’
;‘developed modelers from USTRANSCOM and its components are

i_examinlng use of the current tools in a partially linked

’configuration during the on- 901ng MOblllty Requirements Study,'h

f_gggg (MRS ’05). |

| However,'without further‘enhancement, even:theiAMP—based

3 suite of'models will continue to focus primarily on the‘fclosure”
"times and lift-utilization rates of a particular scenario, With
tlittle or no dlrect recognltlon of the resource implications.i
~assoc1ated w1th a particular transportation asset package or
:operational strategy. As a result, only unsophisticated and‘low-:

‘1 resolution benefit/cOSt comparisons will be available'to supportv

- end users‘in their‘development of procurement and investment

; recommendations

Resource cost modeling has also matured but that evolution‘

"has.been guided by the. 51ngle developer and customer, or, at:‘

:bbest the budgetary community The two ‘most common approaches‘to

ﬁﬁcost modeling——activ1ty based and requirements based o
:analysis——currently do'not reflect any direct relationship to‘the
'force flow plan developed by the transportation community

Act1v1ty—based analysis, for example, is generally performed

, after‘the Time—Phased Force Deployment Data (TPFDD) has been

“flowed” through the deployment model.™ The inputs are the



aggregated personnel quantities and/or_cargo'weights or volumes
(either in short tons or measurement tons) outpﬁts‘that the
deployment model has identified as either passing through a node,
or being moved along a link by a particular shipment mode during
a selected time window. USTRANSCOM is currently iﬂ?estigating
how one such toel, the Transportation Analysis Costing Tool
(TACT), if integrated into the AMP shell, could provide at least
partial (Army fdrcesvonly and at a low level of tesolution)
costing information to support deliberate (operations and concept
plaﬁ—based) plannihg and review of potential courses ef action.
The requirements-based methodoleéy consists of applying
costing algorithms and planning factofs for each major segment
(link or node) of a deployment flow to a manually created ferce
spreadsheet. The database of forces is net directly related to &
TPFDD, but rather is built by the analyst using personnel and
cargo figures from the notional Type Unit Characteriétics (TUCHA)
file for a list of generic units as described by Standard [Unit]
Reference Codes (SRC).» Two particular models share this
approach: The Contingency Operations Support Tool (COST) and The
Army Force and Organization Cost Estimating System (FORCES) .
COST is currently being developed by the Institute for Defense
Analysis under the sponsorship of the DOD Comptroller’s Office.?®
FORCES is a multi-disciplinary cost estimating tool currently

being used by the U.S. Army Cost and Economic Analysis Center.

10




;Amongthe'main customers‘for information from this modellngjsuite‘
fﬁistthe Army’s ProgramjhnalySis and EvaluationOff’ice.17

This method of eStimating cost is often very time— and »V
labor 1nten51ve, partlcularly when applled to either a flne;‘
‘lgralned or very large deploylng force (of potentlally hundreds of
{'line entries.) Output quallty is dependent upon the
.dlsaggregatlon of the forces 1n ‘the database (resolution of the

vlnput data) ‘and the correlatlon between the database personnel

‘i; and cargo flgures for that SRC and the" flgures for the actual

‘units (accuracy of.lnput'data)
Another SLgnlflcant llmltatlon 1nherent in any TPEFDD-

'1ndependent cost analysis is that whlle the analyst is able to .

i:_de51gnate the preferred mode of shlpment, that mode may not be

‘:the same one the deployment models have been forced to use, given
'1llft avallablllty and plpellne capac1ty at that p01nt in the
2deployment. ‘;While'this could alter costs for any Segment, it
;“could.dramatically change estimates forﬁthe intertheaterv(airfvs.
;sealvleg.v To meet ‘the four programmatlc objectlves llsted at the
:"outset of‘thls analy51s, “the jOlnt transportatlon communlty must
be prepared to relate operat;onal‘beneflts to‘resource>'
limpllcationsvfor numerous DTS mid- and long?term ':
procurement/inVestment strategies."Thishanalysis'must be ,
:vperformed rapldly, directly (in most cases using more speciflc‘

}data, as will be avallable through AMP), andbiterativelyf"Thei

11



most rational approach appears to be the creation of links that
will enable the two modeling suites to interact directly.

Successful interaction will require much more than mere re-
programming of computer models. The transpurtation and financial
communities must‘understand each other’s data needs, analytic
capabilities, and the type of information each is ultimateiy
required to generate from the output data. . Further, it is
importént that the community of end users come to some consensus
regardiug when use‘of such an aﬁalytical suite would and would
not be appropriate.

Supporting databases must also‘be reviewed for construction,
composition, and maintenance. ‘Entirely new databases maybbe
needed and current ones‘may require major redesign. Table 2
provides a small sample of the major databases that may need to
be built or revamped and populated‘to support such ahalyses.

Finally, all potential end-users must specify their desires
and baseline requirements for fidelity (output resolution and
accuracy) and analytical respohsiveness (model set-up and run
time). Thé suite may ultimately be structured to produce a range
of output resolutions—from a rough-order-of-magnitude estimate;
required fbr more strategic level program review and trend
analysis, to a more highly detailed set of results suitable for

operational planning.

12




Table 2

Sample of Data Bases Requ:.red to Perform Deployment—related
Cost Model:l.ng

‘Broad Categogy
Infrastructure Networks
*Highway and Rail Links

CAir and Sea Links

.Fbc111t1es'
Origin Outload81te/Dest1natlon

Seaports (CONUS/OCONUS)

' 'Airfields (CONUS/OCONUS)"

Lift Assets
Sea, ‘Air, Rail, nghway

' Cost Parameters
" Lift and Nodal Costs

13

Subordinate Files

- Length, Dimensional/ Weight

Restrictions,Commodity
Restrictions, Flow Rate .
(Miles per Hr/Day) -Carrying
Capac1ty Co

Length, Flow Rate (NM/Hr),
Frequency of Route Usage

Throughput, Operational

Restrictions, Force

Structure Requirements, :
Supporting Force Requirements

Draft, Vessel Types that can
be Physically Accommodated,
Staging Reception and Clearance

. Facilities, Throughput, Cargo

Restrictions, Operating Hour
Restrictions, Supporting Force
Structure, Operatlng Fees

Méx. on Ground, Cargo'Throughput,
Cargo 'Restrictions, Supporting
Force Structure, Operating Fees

Uriit Capacity (weight /dimensions),
Cargo Restrictions, Speed,
Supporting Force Structure

Procurement cost/ﬁnit,'Lease Cost[

‘Operating Cost per Ton Mile or per
- Hr. by Mode, Transit Costs (e.g.,
. Panama and Suez Canal, etc.),

Activation Cost (e.g., RRF prep ),

~Port Operatlng Costs, Cargo
~Handling and 'Inland Transportatlon

Costs, Contingency Program/
Retainer Costs, Incentive Costs,

" Compensation Rates per Soldier/

Civilian Employee, Exchange Rates




2. The definition of “benefits” and “costs” should be reviéﬁed
and possibly expanded: :

Once the end users determine output ahd'functional
requirements, thh communities must adopt}précisé, workable
definitions for the terms “benéfits” and “costs.” Thé MRS series
and the QDR both considered DTS-related benefits and costs in a
very narrow framework. Programmatic decisions and subsequent
recommendations were based primarily on matching the potential
closure levels produced by'vérious strategic mobility “packages”,
against generalized asset procurement coéts.

Future analytical tools should be capable of addressing the
impact a proposed DTS strategy could have on all major
operational factors impbrtant to the warfigﬂter; For example, a
significant, but previously “too-hard-to-measure,” potential
benefit is functional diversity. A DTS that affords the
deploying force a wide variety of shipment routes and port
options enhances both the supported and supporting commanders’
operational flexibility‘and reduces the size of thevpotential
target (footprint) at any particulaﬁ node. - This kind of
flexibility becomes particularly significant'when weapons of mass
destruction are a potential threat. (However, the positive
impacts of dispersion muét be quickly and analytiéally weighed
against their potentially negative impaéts on force |
reconstitﬁtion and supporting force structure requirements.)

Further, the next generation modeling suite should address a

wide range of procurement and operational resource implications,

14




- notrjust proourement oosts in dollars;v A more complete analysis
7:would 1nclude those collateral support structure line 1tems‘(suohm
as materlel handllng and transfer equlpment) assocrated with
' sustarned operatlon,of the DTS component,‘whether they belong to
f‘DOD'or-the commercial‘sector. Manpower‘shouldJreceiye'particular”
A:emphasis:vIn an environment‘o;‘personnel'COnstraints, thls |
. consideration_may be as significant to the end user as purel

) dollar'figures_ - The “life—cyéle oost” apprdach currently used

"vfor weapons and automatlon systems could offer a framework for

. determlnlng whlch factors to ‘capture and how to measure them.
| Creatlng‘a costlng framework whlle certalnly not trlvral,
'lmay not be as challenglng as deflnlng and llmltlng the scope hfm
lvthe-terms. 'Beneflts and costs often “bleed” into the dlplomatlc'

‘ and economlo arenas of natlonal securlty For example, power
..‘prOJectlon capablllty, when used as a Flex1ble Deterrent Optlonf B
7_(FDO),? may send a strong 51gnal of commltment to a potentlal -
adversary, precluding or at least forestalling the need for_a
major deployment. (Any delay in hOStllltleS would also prov1de
3woperators more tlme to moblllze both the mllltary and commerc1al‘
'components of the DTS, thus reducrng.organlc ﬁleet requlrements.) :'
:;An example of an economic ripple‘would be a program's lmpaot‘on -
the contlnued v1tallty of a crltlcal element of the strateglc t‘
- 1ndustr1al base, such as the,U.S. Shlprlldlng 1ndustry
:"Con51deratlon of‘each of these second— and thlrd order 1mpacts

'durlng an’ analysrs should be addressed case- by case or run- by—‘

15



run, with extensive input from both tne transportation and
budgetary communities.

One final challenge in developing cost data is determining
that portion of the subject investment that should be categorized
as “contingency deployment enhancement.” For example, many
infrastructure and automation investments are not based solely on
deployment efficiencies, but rather are driven by a need to

enhance training and day-to-day operations.zq

3. The community should review (and possibly expand)‘the
field of DTS components it analyzes:

Rather than simply “re—looking” and making adjustments to
only those elements of the transportation environment that are
relatively easy to quantify (home station and embarkation port
infrastructure:and the strategic mobility triad), future
automated assessments of the DTS must be more holistically
formulated. Using the current deployment modeling tools as a
baseline, transportation analysts must also be capable of
performing similar benefit/cost-type assessments of major
transportation-related technologies, information and
communications systems, operational/business processes, and
legal/regulatory restrictions. |

DOD has developed and fielded many automation and
information systems in an attemnt‘to provide both‘operators and
real-time execution planners with the high quality, real—time

information they need to conduct their daily business. Their

16




. procurement and fielding costs (in'dollars)‘andkoberational'
fﬂbenefits have historiCally been‘subject to a structured review by
the Automation System Acqu1s1tion Rev1ew Commlttees as directed

'1n Army Regulatlon 25~ -3, Army Life Cycle Management of

21

liInformation Systems (November 1989). However,vneither,the'h
!impact‘on DOD’s”ability to receive, process and puShvpersonnel
and cargo through the pipeline (benefitl nor the‘associated'
51ncremental resource cost has been adequately‘quantified in a
gpower prOJection model.' For example, it lS“nOt currently |
"possible‘to quantify the deployment benefit (in terms of'closure
:frateS) DOD can expect to realize with the jOlnt community‘s‘
fevolv1ng baseline sulte of automated transportation and movement‘
ﬁ;control tools, the Transportation Coordinator s“Automated | e
,»Information>Management System of TC—AIMS—II.22 | |
| "Business processes that deal”with DOD’s.commercial
;otransportation partners have‘also been neglected in eXisting
.models."For/example, it may be p0551ble that modifying the
current processes by which DOD’ s commerc1al alr and sea partners'
‘:brov1de militarily useful llft assets could favorably shift |
‘Tiindustry S lift availability profiles.3; The ba81c programs
yalready exist—the Civil~3eserve’Air‘Fleet (CRAF) program‘for
s'airframes and the Voluntary Intermodal‘sealift Agreement (VISA)
TJprogram‘for sealift assets. ‘In return for an increase in.its

3»annual contingency retainer and/or incentlves programs, DOD may

ibe able to realize a dramatic reduction in its organic strategic

17



lift requirements. However, the detailed depioyment—based cost
data that DOD needs to effectively negetiate such an adjustment
with industry is not currently available.

The relational benefits and costs associated with DOD’s
business processes (as laid out in Army and joint policy and
doctrine) and those federal/state shipping policies and
‘regulations impacting defense transportation are also neglected.
Simply put, the next generation of deployment models shquld be
designed to capture the benefits and costs for all major

components of the DTS.

ENSURE THAT END USERS OF THE ANALYTICAL DATA ARE ACTIVE IN THE
CREATION OF THE MODELING SUITE, SELECTION OF THE OPERATIONAL AND
ANALYTICAL PARAMETERS SURROUNDING ITS USAGE, AND INTERPRETATION

OF ITS OUTPUT:

A primary goal of conducﬁing programmatic analysis is to
ensure that operationally and financially sound programs are
effectively advocated during the develdpment of DOD’s major
budgetary guidance to the services, the Defense Program Guidance
(DPG) . For transportation-related programs and issues to be
rationally discussed during those steps leading up to the
development of the DPG, all involved (transporters and nen—
transporters, alike)}mustvnave ready access to understandable
information presented in a familiar format. The transportation
community must ensure it has a solid understanding the strategic-

level financial and operational goals and ground rules.
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VTransporters must appreciate the ConteXt of the questions and_be ;
. prepared’to answer_them appropriately.‘ Finally, they‘must speak
with a single voice (rather than from a perspective of Servioe
vlparochialism);‘ Three actions can help the transportation
~community provide this type input:
P e 'Ensure senior-level over51ght by both" the '
~transportation and budgetary communltles durlng model
. development. :
e Influence the development and application of study |
- parameters, clearly artlculatlng the ground rules and
'“framlng” the questlons : :
‘e Develop a well-established method‘for interpreting and

disseminating the analytical results to those worklng
in planning, programmlng, and budgetlng

1. Ehsure sen;or-level overszght by both transportat;on and
‘ budgetary'communztzes during model development:

'Senlor members of both the budgetary and transportation
*jcommunltles should prov1de active over51ght durlng the creatlon,’:
development, and programmatlclusage of the cost based deployment‘
modellng tools already addressed. Such jOlnt over81ght does notf
;currently‘exist.‘ |

'g Whlle many transportatlon related costlng tools are belng
ldeveloped to support a w1de varlety of end—users, not all
fdevelopment teams have the approprlate representatlon from the
7_transportatlon‘communlty. Key transportatlon stakeholders whol'
‘ depend on deployment modellng results to prov1de programmatlc:b

:?1nput are often not even aware that these models exist or are
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under development. These stakeholders include both the flag-
level and staff officers of‘the Joint Staff, J-4 (Directorate of
Logistics) and Army staff working strategic mobility issues as’
part of the Joint Warfighting Capability Assessment (JWCA/JROC)
process as well as those on the Commander_in Chiefsi (CINC' s)
staff (to include those at USTRANSCOM) charged wifh developing
Integrated.Priority Lists and related activities.?

Independently designed and managed tools are likely to bé
“stovepiped;” providing output that supports only a selected set
of end users. Deployment-related cost modeling appears in
danger of following the same path that deployment modeling took
until a few years ago. The result is likely to be expensive
operational redundancy, output data that is not in a format
usable in other models, and results that are confusingior
contradictory. |

In the last five years, USTRANSCOM has taken signifidant
steps to resolve these potentially wasteful (and confusing)
“disconnects” invthe deploymeﬁt modeling area through the'v
Transportation Anaiysis Models and Simﬁlatibn XTAMS) review
process.25 Under thevdirection of‘its Joint Transportation CIM
(Corporate Information Management) Center (JTCC),Fa wide variety
of potential end users within the transpOrtatidn community
participated in ah intensive survey process tO‘identify their
outpuf requirements. Once these‘requirements were defined, tﬂe

JTCC, with input from both the users and developers, reviewed the
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- wide field ofvfunctioning and'evolving'models. The result has»d“:
.hbeeﬂvthefselectiOnﬁof a smaller set of “migrations systemév’that“‘
;fcan currently meet, or will meet with:addltional developmental
",fnndlng,'the‘designated requlrements. The snccess'of this |
.program ls largely;attributable to.the involvement of flag level'
officers from the plannlng and operatlons dlrectorates both at
:hiUSTRANSCOM and the modellng and analytlcal cells from 1ts
;:component commands |
‘A parallel JTCC effort Wthh has proven helpful in desrgnlng
: the next generatlon of models is the “As Is and To Be” process, .T
’1n whlch end’ nsers and developers meet to determlne future'
s;modellng performance requlrements and chart a conrse to attaln
?fthem These two processes w1ll reduce redundancy,gensure greater‘
2:interoperab111ty between and among models, and mlnlmlze data
ﬁ*gaps.£ Together, they offer a potentlal framework for ]Olnt
(transportatlon and budgetary) creatlon, development and use of
-futurevcost-based deploymentJaSSessment tools.
B :é.‘InfluenceltheWdevelqpment and applicatioh of.the Study
learameters, clearly articulating the ground—rules and “framzng
;:the questlons B : :
‘ Better models are only part of the solutlon Changes must bé'
ﬁ:made ln the analySLS process. Desplte the fact that the terms
“transportatlon”'and “moblllty” appear promlnently in’ the title
:‘or sectlon headlngs of these assessments, transporters have [
-vtradftlonally‘assumedla reactive'stance; they have essentlally

‘ responded:to‘the direction of the warfighter. As a result,’team
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members with limited operational transportation backgrouhds have
been fesponsible for developing study parameters, assumptions,
and potential investment alternatives. Even the bottom line
questions regarding cépability of the DTS and the choice of tools
used to determine that capability have been largely influenced by
non-transpbrters. When‘transportation “working groups” do
convene, they work very hard to answer questions that may not get
to the real issues impacting deployability and strategic
mobility. |

Before any cost-related déployment modeling is ‘initiated in
the future, the transportation customer community (those who will
base their subsequent programmatic efforts on_the>re$ults df the
- output daté) should collectively and proactively identify their
programmatic goals. Once this list is draffed, it should be |
coordinated with the warfighting customers;'the.budgétary‘
community, and senior level planners from the commercial
transportation industry (most of whom already possess an adequate
level of security clearance to discuss such_matters). This
process will ensure that appropriate questions are asked and that
the quantitativé responses are framéd in the propér’contéxt and
format. It will also ensure that the end useré'and modelers are
comfortable that the selected analytical tools will prédﬁce a

credible result.
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‘ 3. beveldp a well-established method for interpreting and
disseminating the analytical results to those working in
- -planning, programming, and budgeting:

Finally, the‘transportation community must remain ‘engaged
throughout the‘execution and interpretation phases of these

4assessments,-offering constructive input as necessary. The

‘ﬁ publlcatlon of these analyses should not be viewed as an end

’state Rather, they should be seen as merely basellnes for
fgnumerous follow -on studies and catalysts to get the communlty to
dupdate 1ts databases; 51tuatlonal scenarlos, and assumptlons——as
.lwellas‘models for‘more focused analytical:efforts.
| Study‘results‘must be widely disseminated‘tothose‘staff
'officers charged Withhthe identificationhand'dlrection'of either
pfutnre‘analySes‘or‘investment program reviems (such as JWCA) in a
format that fac1lltates comparlson of alternatlve programmatlc‘
proposals. Those worklng the issues of procurement bu31ness
‘processes, pollcy, force structUre; and system_de51gn and testing
_‘must all»be conversant regarding the DTS vulnerabilitiesiand -
‘,‘shortfalls 1dent1f1ed durlng these assessmentsv Further, they'f
gmust be able to cite these challenges and quantltatlvely
WJartlculate associated incremental beneflts and costs as their
‘programsaor prOjects compete for programmatic recognition and _,7

‘. resources.
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INITIATE A PROCESS TO FORECAST THE CﬁARACTERISTICS AND'ALGORITHMS
OF THE FUTURE TRANSPORTATION ENVIRONMENT, THEN PERFORM LONG-TERM
PROGRAMMATIC MODELING OF THE DTS USING THESE ELEMENTS:

The transportation community should start now to develop ‘a
sound and judicious process to describe, analyze, and program for
the DTS of the next generation (2010 —2025).' The QDR stipulates
that the U.S. defense strategy for the near and lohg term must

“prepare now for the threats and dangers of tomorrow and

beyond.””

The “Army After Next” (AAN) program provideé such a
framework for peering into the next generation and predicting the
environment in whicﬁ the Army warfighter of the next generation
must be prepared to operate. “[Through extensive analysis, to
include deployment queling] it is identifying new concepts of
land warfare that have radical‘implications for the Army’é
organization, structure, operations and support.”28 Transporters
must be major players in this'futuristic effort: Not only will
the warfighters’ operatibnal support requirements change, gut
also the DTS environment Within which trénsporters must provide
this support will change. Preparing to deal with this
anticipated change will require forward, even “outside—the—box7
thinking and the help of both industry and écademia.

The dynamics of modern transportation—bésed logistics (“just
enough-just in time”) have given rise to a new and more efficient
DTS. Transportation is contihuously becoming more global, while

and infrastructure and stock inventories are being trimmed.
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| International alllances have given rise to new trade routes,
'Eshared asset pools and faCllltleS, and shared 1nformation
‘ Equipment is being.de51gnedrto be more cost effic1ent and
"»business processesrwill COntinue to become'moreistreamlined.
‘:The inefficiencies inherent in mOving DOchargo'will be
_rharder for 1ndustry to support ‘For example, highly effic1ent,
rapid turn-over seaports de51gned to support tomorrow’s high
volume_‘mega"contalnerships may no longer be w1lling or capable
oof devoting a_portion ofbthe port to‘roll—on/rollQOff‘cargo.@
,similar‘situations mayiarise‘With the advent of‘theynext
generation oflcargo aircraft; “This in turn will‘change'how:DOD
. loads and routes its’cargol3°' | | | %
Domestic‘and foreign infrastructure elements are
:;continuouslybeing'enhanced (either through corporate or
;governmentalvinvestment)’to take advantage of‘these trends. For”
ifeXample, it is:unlikely Korea’s surface infrastructure will look
the same in 2025:as it does today.llThe information age'willb
irevolutionize how cargo and personnel are tracked and processed
:1as they pass through the pipellne . Finally, 1nternat10nal and
‘f:domestic regulatory_changes w1ll‘further transform‘the”landSCape;
Deployment modelers must be ablevto do more“than simply‘flom
j21St Century forces over the 1999 network using today’s asSet
";files and process algorithms They must plot‘new‘modal
'networks/routes, 1ntegrate new pools of llft equlpment adjust

: throughput andvpipeline capaCitles, and create effic1ency and
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costing algorithms that reflect new operational and business
processes. |

Collection of all thé data_elements necessary to populate
and maintain the eriad of databases is likely to be very
manpower—-intensive. The massive dafa interpretation, trend
analysis, and future-year data extrapolafion efforts are likely
to drive the community toward advanced analytical techniques and
emerging technologies suqh as artificial intelligence (e.g.,
expert systems, neural networks, fuzzy logic, etc.)®

Such an effort will require input from multiple agents:
USTRANSCOM and its COmponants, the CINCs’ staffs, and members of
the intelligence community. It will also':equire strong links to
non-traditional partners such as the Army’s doctrinal community
(particularly the battle labs), academia, industry groups, a new
family of futuristic consultants, research organizations such as
the Defense Advanced Research Projects Agency (DARPA), and
governmental planning authorities.

In 1996, the Chairman of the Joint Chief of Staff’s
Deployment Special Actibn Gronp (DPSAG) directed that a similar
effort be initiated to populate and maintain the current
databases. A working group co-chaired by the Deployability
Division of the Joint Staff, J-4 and USTRANSCOM has been
genuinely challenged to reach cénsensus on a lead agent,
functional administration, and collection reSponsibilities. The

selection of required data elements and establishment of
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'catalog/cross referenc1ngvformats, collection technlques, terms,
unlts of measure, and currency standards will be even more
_ dauntlng (Once theSe issues'are resolved much of‘the actual>
'“legwork” ls llkely to be turned over to a supportlng
: lcontractor.)‘ |
Managerlal’over51ght w1ll be crltlcal to ensure’prooram
coOrdlnat;on, the establlshment of performance standards, and o
adequate reéourcing.k USTRANSCOM is certafnly‘a logiCal
-:candidate'to lead this effort. U.s. Atlantichommand,'incits,
:roie as the;executive”agent for:joint experimentation, should
'alsovbe a maﬁor contributor"
iAlthough prOJectlng the future is an order of magnltude more
-tdlfflcult than descrlblng the present env1ronment .the effort *
f:wlll pay d1v1dends Armed Wlth sound predlctlonspregardlng the
:'future DTS and_alibraryofdatabasesthatwfllenable proactive'
.jbenefit/cost assessments, the transportationﬂcommunity_Will_be1
ablevtobprogrammaticaliy chart the course"of power projection

well into the next generation.

| SUMMARY AND RECOMMENDATIONS
:The current toolsuand processes used‘toodetermine,“
f.}lnterpret, and articulate Army force progectlon beneflt/cost
'i:relatlonshlps for the DTS are srmply inadequate. | Theyvdo not

prov1de ‘the programmatlc communlty w1th suff1c1ent 1nformatlon””

- necessary to make those lnvestment de01510ns common in the :
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corporate world. Deployment-related cost éstimation is
essentially antiseptic and static: It revolves around generic
(notional) units and ignores the dyhamics of time?phased lift
and/or pipeline capacity. Pure deployment modeling focuses
solely on the timeliness of personnel and cargo arrival, ignoring
many of the other operationél.attributes critical to the-
warfighter’s successful employmeﬁt of his force. Both forms of
analysis are largely stovepiped and myopic, designed to support
only a limited community of end-users. To ensure DOD gets the
best operational return on its investment, these stand-alone
tools must transition toward, and ultimately be replaced by, a
more holistic, dynamic and integrated suite. This tfansition
could be either a part of the mafuration of AMP or occur
concomitantly.with the development Qflthe next generation of
programmatic modeling tools, such as the Joint Warfare'System or
JWARS . %

The selection of‘the suitefs component models éhould be
based on a process similar to TAMS. The design and culturing of
the suite should be guided by a‘bluepiint éraftéd during “As Is
and To Be” sessions. USTRANSCOM’s JTCC has proveﬁ highly capabie
of administering these two processes: This appears to be a
logical next task.

This controlled evolution should be a two—dimeﬁsional
effort. Horizontally, it will require active multi-disciplinary

(transportation and budgetary) staff officer participation. The
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fftransportation'community’s'representatives should include, as av
‘:_minimum,*USTRANSCOM’s J-3/4, J-5, nand J—8‘staff‘seCtions,{its
1 component commands, and key log1st1c1ans on the Army and jOlnt
?rstaffs.‘ Programmlng representatlves should come from the Offlce

ﬂiof the Army Comptroller, the Secretary of Defense s Offlce for

fvProgram Evaluatlon and Analysrs (OSD PA&E) and the Offlce of the

p‘J01nt Chlefs of Staff J-8.

Vertlcally, flag level offrcers representlng both the
‘analytlc and programmatlc communltles must also be actlvely
_ilnvolved in deflnlng performance goals, in establlshlng
ifunctlonal prlorltles (thls w1ll undoubtedly be a multl year,
multi—phased effort), and 1n providing program over51ght to the"
'f:myrlad of actlon offlcers M B

More capable and 1ntegrated models by themselves should not

J,be v1ewed ‘as the panacea The transportatlon community must be

-";more proactlve 1n deflnlng those issues, sCenariOS,voperational

, parameters, and measureS‘of‘cost—eff1c1ency'and operational

' effectlveness relevant to thelr dlsc1pllne

- Under USTRANSCOM’S lead transporters from all part1c1pat1ngt

@{agenc1es should work with members of the warflghtlng communlty

"fand 1ndustry representatlves to frame and focus the strateglc -

M‘level questlons assoc1ated with these analyses and properly frame

y*the answers.v A 31gn1f1cant amount of dellberatlon should focusf‘

on the selectlon and appllcatlon of models Which questlons can’
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and cannot be analytically asseésed? Which topls will provide
the most credible answer?

Results emerging from these analyses should be. widely
disseminated throughout thé planning and programming communities.
This sharing of information will ensure that near-term aﬁd mid-
range pfogramming strategies‘do not stifle DOD’s efforts to |
prepare now for the next generafion.

Finally, USTRANSCOM should undertake the task of initiating
and advancing a multi-agency program to collect, interpret, and
forecast those data elements that will best characterize the
future DTS. This information, once integrated into a parallel
set of networks, algorithms, détabases, and models wpuld enable
DOD’ s strategic ieaders td analytically assess the DTS of
tomorrow and chart an operationally and fiscally sound cdurse'for
transporting the Army After Next.

Word Count35,699 w/o tables
6,171 w/ tables
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~ ENDNOTES

. 0office of Secretary of Defense, Directorate of Information -
. Operations and Reports, Department of Defense Selected Manpower
. Statistics Fiscal Year 1997. Washington, D.C.: U.S. Government
~ Printing Office, 1997, Figures tallied from data on pages 30-32.

"Ibid.

3 ~These 1nclude the Southwest Asian and Northeast A31an

~ regions DOD analysts currently use for analy21ng Two Major
Theater War (2 MTW) scenarios. . ~

The Mllltary Trafflc Management Command made “Gettlng Combat
Power to its Place of Business” a recognlzed phrase w1th1n the
;transportatlon communlty in the late 1980’s

4

% The terms power PrOJectlon and transportatlon based

—leglsthS have appeared in numerous master planning documents and
briefings spawned by Joint Vision 2010, Army Vision 2010 and the
Army’s Revolution in Mllltary Affalrs brleflng

: 8 Congre551onalvBudget Office, Mov1ng U.S. ForoeS' Options for -
‘Strategic Mobility (Washington,D.C. U.S. Government Prlntlng
Office, February 1997) ,xii. :

7 Ibld xi.

8 Most programmatlc deployment analyses assess the environment
‘out to the end of the FYDP. .This is largely because of o
"decreasing data fidelity after that point. Nearer-term (here and
- now) assessments are not discussed in this analysis due to their
sensitivity to numerous other factors in the strategic ’
'env1ronment and the impracticality of performlng tlme— and labor—

1nten51ve ‘analyses on near- term strategies. :

K Due to the dependence upon the commerc1al sector and ltS‘
sister services for highway, rail, airlift and sealift, Army .
upower prOJectlon is a team effort ’ :

1 The deflnltlon of operational risk levels is often»
_considered sensitive or classified information and is generally
- agreed upon durlng the early stages of an analy31s

o Mlchael Wllllams, Chief, Deployability Englneering DiVision;

Military Traffic Management Command Transportation'Engineering _
“Agency, interview by author, 28 December 1998, . Newport News,VA.
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2 The Time-Phased Force Deployment Data provides detailed
cargo descriptions, origins, mode of shipment, (generally)
destinations, and a detailed deployment itinerary for every unit
in the database.

13'Jay Marcotte, GRC Corporation, uhder contract to USTRANSCOM,
J-5, Telephone interview by author, 6 January 1999.

¥ 1bid.
B 1bid.

6 paul Goree, Ihstitute for Defense Analysis, Personal
interview by author, 1 February 1999, Alexandria, VA.

7 Judy Matthews, U.S. Army Cost and Economic Analysis Center,
Personal interview by author, 1 February, 1999, Ealls Church, VA.

¥ John Eggers, Senior Cost Analyst, Management Analysis
Incorporated, Personal interview by author, 1 February, 1999,
Vienna, VA.

¥ While a demonstration of heightened force projection posture
may not be a standalone FDO, transportation and force projection
are often an enabling component of many of the FDO’s available.

% coL R.D. Clemece, Chief, Warfighting Analysis Division,
Office of the Joint Chiefs of Staff, J-8, Telephone by author, 16
February, 1999. ' ' :

% gplaine Dow-Hines, Funding Coordinator, Systems Integration
Division, Military Traffic Management Command Transportation
Engineering Agency, Telephone interview by author, 21 January
19909.

2 cOL Ralph Bush, Chief, Strategic Mobility Division,
Transportation, Energy and Troop Support, Office of the Army
Deputy Chief of Staff for Logistics, Personal interview by
author, 1 February, 1999, Pentagon, Washington, D.C.

? Randy Heim (COL Ret.), Defense Advanced Research Projects
Agency, Telephone interview by author, 3 December 1998.

% Karyl Paradise, Infrastructure Team, Mobility Analysis
Division USTRANSCOM J-5, Telephone interview by author, 27
January 1999. '
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: 25Fablan Hobbs, USTRANSCOM J- 3/4 (former staff offlcer w1th
Joint Transportatlon Corporate Information Management
»(CIM)Center, USTRANSCOM) Telephone by author,‘20 Jan 1999
: “% Robert Drash GRC Corporation, under contract to Offlce of
- the Secretary of Defense office of Program Analysis and ‘o
} Evaluatlon, Personal:interview by author, 26 January, 1999, the-

Pentagon, Washlngton, D.C. ' ' oo

. 7 u. S.-Department of Defense, The Report of the Quadrennlal
vaefense Revrew(Washlngton D. C.. U.S. Government Printing Office,
”'May 1997) iv. : : S

28 Ibld 42,

2 “Megashlps” is the term often used to descrlbe the latest
generatlon of container vessels (greater than 6000 Twenty- foot
equivalent units or TEU’s). To be financially viable, these
- extremely large vessels will require spacious, deep-water ports

with specialized (high- effrcrency cargo proce551ng, loading, and -
- dlscharge) systems. . Lo

® A commercral alr or sea port that makes a capltal investment’
commitment to supporting these new lift assets may no longer be
- financially capable of devoting a portion of their real estate or
~systems to low-turn over, low-return DOD business. This may

- force DOD to identify and coordinate new orlgln/destlnatlon palrs

for use. durlng a contlngency

-3t Art1f1c1al Intelllgence is a rapidly evolvrng fleld and any

‘bfdetalled ‘discussion of its sub-disciplines or their potentlal

) appllcatlons to transportatlon analysis are beyond the “scope of
'thls paper. ‘ ‘ ,

32 JWARS is an OSD PA&E- sponsored effort with multi-
disciplinary participation. The “mobility” component of this ,
integrated suite could provide a potential platform from whlch to
conduct the suggested cost- based deployment modellng :
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