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Background

• Paper prepared for ICAF

• Published in Fall 2000
  Acquisition Review Quarterly

• Focus:  How Can PMs 
                Justify M&S?

• Answer:  Not Easily!

BUILDING A 

BUSINESS CASE FOR 

MODELING AND SIMULATION 

C. David Brown, Ph.D., COl Gordon Grant, Canadian forces, 
ITC DonaldKotthman, USA, COl Robert Reyenga, USA, 

and It Col Terence Szanto, USAF 

Uodaang and »tnJamon tachnotogy n the UM et modeh to dewtop data as • 
basis to* iwhing manager» or technol daoaions * can bv a waaaMeiocito« 
proyam manag»«*-bul * * on» tiat ■» *as*y undar-uaad T>*» and« pf**das 
a busnass-caaa tramaworti la m»thodotogy to avahiato mwtlim* opponu- 
naias) tof program ^UAftjMs 4VM I Itw Uaparimarti of tjafanaa to use •mao 
datarrnrannhow to apply atodaing and Bänutaftori I 

The use of modeling and simulation 
(M&Si b widely misunderstood 
within the IX-partmeni ot I X-lense 

(IX)»). M&S isikuwDf moueK either 
statically or over time. lo develop data as 
a basis for making managerial or techni- 
cal decisions (DoD. 19971. Models are 
physical. iiullk.-iiijlii.-al. or logical repre- 
scntaliiuts of a sy -Km. entity, phenom- 
enon, or process. Simulations are meth- 
ods for implementing models over time. 
Normal!), we associate simulations with 
a software program ilui implements m.«j- 
tUvui time, within ihc context ol a given 
scenario) lIVfense Modeling and Simula- 
tion Office. !9%i.SiniulaiMxrsperrniiihe 
uvi In asses«, ".jiiahlcs and the predict- 
jhiliu ill a single of series ot outcomes. 

Nowhere is the misunderstanding more 
pamlully obvious than wilhm the program 
managemcni offices of the IXiD. Some 
program managers heliexe MAS is para- 
mount to effective project development 
and place the requisite investment in it 
(and this article highlights examples of 
some such programs). but many program 
managers remain hoth skeptical and sus- 
picious. Recent pTvernment direction 10 
use stmulat ion-hased acquisition in Ool> 
programs is an example ot a policy with 
good ink-1«lions hut poorly sttaped execu- 
tion. I his edict has been met with, at hest. 
marginal acceptance, and at worst, abject 
resentment. 

Such tescntmcnl and apprehension 
spring (torn ttistilulinnali/ed buses. 

ill 
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Business Case
Framework

• Establish a Baseline
• Establish a Vision and Direction
• Quantify the Costs and Benefits of

Alternatives/ Capabilities
• Evaluate Alternatives
• Conduct Sensitivity Analysis
• Develop a Migration Strategy
• Monitor the Process and continue to assess

results through formalized feedback
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Strategies I’ve Used

Test Time vs. Test Type

Test Cost vs. Test Type

Goal:  Show that using M&S
Saved time and money relative
to conventional methods.

Method:  Track time and cost for
M&S-based tests, then estimate
backward and forward in time.

Result:  Doesn’t work.  People don’t 
believe estimates. 

MlAi EPLRS ACAQA 
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Strategies I’ve Used
continued

AERIAL CABLE RANGE

$36M IN, $20M/YR SAVED

Soldiers...

SMART MUNITIONS TEST SUITE

$39M IN, $2M/YR SAVED
U.S. Army Test & Evaluat ion Command, Model ing & Simulat ion Off ice, APG, MD Date:  10/30/96

Data Acquisition &
Analysis  & MC Vans

E M O T R

D i s t a n t  O b j e c t
Optics

Optical and 
TSPI Inputs

T r a c k i n g  F e e d b a c k
&  C o n t r o l  O u t p u t

T M C  C M - 5 SGI Reality
EnginesVirtual Test Range

Vi r tua l  T rack ing  Mode l
Vi r tua l  Inst rument /Data
DTIC Terrain

Pre-mission Planning
& Rehearsal

5 0 0  M B S
Fiber Network

D R A M
O p t i c s
Storage

Instrumentation...

TEST ITEM STIMULATOR/
TEST CONTROL CENTER

$1M IN, $ 6M/YR SAVED

Targets...

Cost Avoidance
~$67M / Year Cost Avoidance

Avoidance to date:  ~$160M/over POM: $495M
Investment to date: ~ $94M/over POM: $100M

FEWER “THINGS” NEEDED…

Goal:  Show that using M&S
saved money because you didn’t 
Need as much “live” stuff.

Method:  Track the number of simulated 
expendables used during a test, and 
compute the would-cost if done live. 

Result:  Dangerous!  If you saved 
money, somebody’s budget’s getting 
cut!

■ I 
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Transportability Testing

• Rail Impact

• Loading & Fit

• Lifting & Tie-down

• Partnership w/
MTMC

Test System
Design Before

Prototyping

Strategies I’ve Used
continued

Goal:  Show that using M&S
saved money because you didn’t
have to do the test.

Method:  Use validated and
accredited physics-based
models.

Result:  It works!  But, it’s rare.iftkiiM 
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Most program managers justified their

M&S investment based on one or more

of the following:

• reducing design cycle time;

• augmenting or replacing physical tests;

• helping resolve limitations of funds,

assets or schedules; or

• providing insight into issues that were

impossible or impracticable to examine

in other ways.

What We Found in ICAF
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My Current View

17 of 18

Developmental Test Command

FCS . . Responsive, Deployable, Agile, 
Versatile, Lethal, Survivable, Sustainable

FCS . . Responsive, Deployable, Agile, 
Versatile, Lethal, Survivable, Sustainable

UAV monitors distant activities. 
MAVs launched for closer observation

UGS monitors avenues 
of approach

Indirect weapon engages
BLOS  target

Loitering munition identifies and
locks on to BLOS target

Direct weapon engages 
LOS  target

Robotic Sensor identifies
LOS  target

Command platform directs
engagement activities

• The System-
   of-Systems of the
   Future simply can’t
   be tested without M&S

•  M&S is best 
   characterized as a 
   structured method for
   doing your thinking.

• ROI for M&S is not 
  quantifiable because
  you never really know
  how much time & effort
  it saves.

• Action:  Prove Me Wrong!

^c 
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Conclusions &
Recommendations

• M&S permits experimentation without risk

• M&S is an established business tool

• Business case analysis supports justification and
brings discipline

• Need encouragement to add discipline and
structure to the M&S justification process

• Requires ready access to policy and guidelines

• Managers and staff need adequate training

Keep Looking for the Quantifiables!


