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ABSTRACT

Military  innovation studies have largely relied on monocausal
accounts—rationalism, institutionalism, or cultureto explain technologically innovative
and adaptive outcomes in defense organizations. None of these perspectives alone
provided a compelling explanation for the adoption outcomes of unmanned aerial
vehicles(UAVS) in the U.S. military from 1991 to 2015. Two questions motivated this
research: Whydespite abundant material resources, mature technology, and operational
need, are the maesapable UAVs not in the inventory across the services? What accounts
for variations and patterns in UAV innovation adoption? The study selected ten UAV
program epodes from the Air Force and Navy, categorized as higiedium, and
low-end cases, for withioase and crossase analysis. Primary and secondary sources,
plus interviews, enabled process tracing across episodes. The results showed a pattern of
adoptionor rejection based on a logod-utility effectiveness and consistent resource
availability: a military problem to solve, and a capability gap in threats or tasks and
consistent monetary capacity; furthermore, ideational factors strengthened or weakened
adoption. In conclusion, the study undermines sifpespective arguments as sole
determinants of innovation, reveals that military culture is not monolithic in determining
outcomes, and demonstrates that amilitary relationships no longer operate where
civilian leaders hold inordinate sway over military institutions.
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INTRODUCTION

We've seenin theworld in thelastfifty yearsor sowhatmanyconsiderto
be an unprecedentedate of technologicakchange a procesghat seemgo
be speedingup. The impact of this processof changemay prove to be
profound,no more so thanin the military sphere War, after all, is often
assumedo bea particularlytechnologicahumanenterprise.

—Chris Tuckl

A. PUZZLE AND RESEARCH QUESTION

This dissertationseeksto understanda military-technological puzzle that is
focused,perplexing,and timely. It is focusedtightly on the technologicalsubject of
unmannecerial vehicles(UAV s) within theUnited Statesmilitary. It is perplexingin that
notonly dotheAir Force,Navy,andArmy pursueUAV sin competitionwith oneanother,
theyalsoexhibit awide varianceof adoptionoutcomesandthereis no singleexplanation
for why military organizationsaadoptor resistcertaintypesof UAV s. It is timely because
the servicesareall underpressurdo achievemoreautomatiorto reducerisk to American
servicemembersnd to exploit technology? Although this puzzleis almostas old as
military aviation itself, it has becomemost relevantwithin the past25 years.Despite
decadesof investmentand progresstoward achieving effective pilotless combat air
vehiclesthatcancredibly andsafelyreplacemannedaircraftin combat,the U.S. military
hasnotadopted thenostcapabldJAV s.

With difficulties budding from the Global War on Terror, exasperatedgenior
civilians fired Air Forceleadersin 2008, causinga changein UAV adoption.Spurredto
action,the Air Forceandthe United Stategmilitary expandedhe UAYV fleet; however the
services adoptedmostly simple UAV platforms. The prevailing theories of military

innovationandorganizationastudiescannotexplainthis outcome giventhatAmericahad

1 Chris Tuck, “Technology, Uncertainty, and Future War,” DefeineBepth last modified March 11,
2019,https://defenceindepth.co/2019/03/11/technolaggertaintyandfuture-war/.

2n herexplorationon theformationof nuclearemploymenplanning,Lynn Edeninspiredthis
openingformatin herbook, World on Fire. Lynn Eden,WholeWorld on Fire: OrganizationsKnowledge,
andNuclearWeapon®evastationIlthaca,NY: CornellUniversity Press2004)
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strategidnterestsn furtheringits sel-describedevolutionin military affairs with a goal

of counteringrising and anticipatedfuture nearpeerpeer competitors.Neverthelessa

patternof UAV adoptionemergesand invites inquiry. The servicesadopteda fleet of

lower-endandcomparativelycheapUAV s that primarily operaten uncontesteairspace,
such as the MQ-1 Predator,RQ-2 Pioneer,and RQ-7 Shadow.A modicum of other
mediumrangecapabilitieson afew platformsalsodottheU.S. military landscapesuchas
the RQ-4 Global Hawk/Triton and MQ-9 Reaper.The servicesrejectedsystemssuchas
the X-45, the X-47 andits follow on,andthe RQ-3 Dark Star,leavingbehindthesemore
capabldJAVs. Only averyfew, high-endandsecretiveplatformsareknownto exist,such
as the RQ-170 Sentinel. This turn of eventsraisesobvious questions Why, despite
abundantmaterial resources,mature technology,and operational need, are the most
capableUAVsnotin theinventoryacrosstheservicesZPutmoresuccinctly whataccounts

for UAV innovation adoption variation and pattefhs

B. THE PROBLEM'S EVOLUTION, FRAME, AND SIGNIFICANCE

The Americanquestfor military pilotlessaircraft startedshortly after the Wright
Brothersachievedmannedflight. That questrunslong throughthe pastcenturywith the
employmentof UAVs playing a minor role in every major war since World War I.
Following World War Il, U.S. Army Air ForcesGeneralHenry H. Arnold envisioned
UAV s asa naturalprogressiorof the Air Force.On Victory Day overJapanthe General
challengedthe organization saying,“ The next war may be fought by airplaneswith no
menin thematall . . . Takeeverythingyou've learnedaboutaviationin war, throw it out
the window, andlet's go to work on tomorrow's aviation.”® Yet, for seventyyears,the
United Statesonly experiencedmall incrementalcyclesof UAV developmentwithout

fully committingto unmanned platforms.

Part of the problem is that technologylimited the extent of how far UAV
developmentould go until the Information Revolutionemergedn the 1980s.The U.S.

Army andNavy bothexperimenteavith remotelypiloted,radio-controlledaircraftasearly

3 Chief of Staff of the Air ForceGlobal Vigilance,Global Reach Global Powerfor America
(WashingtonDC: Department of the Air For¢2012) 2.
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asthe 1920s.Advancesn technologyenabledmore autonomouspre-plannedroutesfor
UAV intelligenceandsurveillancegatheringduringthe Viethamconflict, andby the early
1980s,loitering UAVs with sensorpackagesand integratedoffenseweaponsemerged
thanksto Israels efforts. Sincethe end of the Cold War, UAV technologyhasmatured,
resultingin a slateof sophisticatedstealthy,andcapableJAV technologydemonstrators
for employmentin contestedairspace.The technology enabling UAV development
includedcomputingpowerfor autonomousperationssensorpackagingfor sensingthe
battlefield, evershrinking hardwarewhich reducedweight, digital communicationgor
commandand control over global dimensions,and airframe design and materialsto

facilitate costreductions.

In additionto UAV technologicaladvancedollowing the Cold War, significant
challengeso U.S.airpowermmaterializecasaresponséo America’'soverwhelmingsuccess
during Operation Desert Storm. Competitor$ initiatives soughtto limit U.S. power
projectioncapabilitiesvith Anti—Acces/AreaDenialsystemsn orderto hindertheUnited
Statesability to bring military airpowereffectsto bear.Since1991,U.S.airpowerenabled
military successwith reasonablylow casualtiesand political risk when executing
retaliatory strikes, enforcing no fly-zones,or dislodging relatively weak but militarily
capabledictatorsin placessuch as Afghanistan,Serbiaand Libya. At the sametime,
emerging Great Power competitorsdid not rest in seekingto offset U.S. airpower
advantagedn fact, by thefall of 2014, Russia Kaliningrad Oblasbn theNorth Atlantic
Treaty Organizations northeastflank seemednear impenetrableby any military
combination ofJ.S.air, land, andsea assetsit leastnot withoutincurring extremeisk to
forces at severepolitical costs? A trifecta of Russiancoastaldefensecruise missiles,
surfaceto-surfacemissiles,andsurfaceto-air missilessystems—noto mentionthe other
conventionalplatforms of troops, ships, submarinesand aircraft—made gaining and

maintaining air superiority over northeasternEurope a practical, if not strategic,

4 Following Russias hostileannexatiorof Crimeain 2014,U.S. EuropearCommandandits
subordinateservice commandsto includeU.S. Air ForcesEurope conductedargescalecommandost
wargamesgocusedon defenseof NATO problemsetsuchasExerciseAUSTERECHALLENGE 2015and
USAF Blue Flag.
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improbability within acceptableaisk.®> The samecan be saidfor the air and seadefense
umbrellaChinahaserectedn its easterrcoastandin the SouthChinaSea.United States
officials wereawareof thesedevelopmentandhadanopportunityto innovateaccordingly,
especiallyconsideringheenormougsiefensespendingputlaysthatfollowedin thewakeof
the Septembefl, 2001terror attacksgainsthe World Trade Centeandthe Pentagon.

The conditionsandvariablesthatshapeorganizationathangeandthe adoptionof
technology in military servicesdemandsfurther explanation. Thus, the researchis
concernedwith the institutional and organizationbarriersto constructivemilitary UAV
innovation andntegrationinto the U.S. military. Theresearchs motivedby aninterestin
discoveringthe hurdlesthat mustbe overcometo fostermajortechnologicainnovations,
especiallywhentheyinvolve organizationallythreateningechnologiesTheresearclalso
addresseshe varianceamongU.S. military servicesin adoptingUAVSs, given the near
identicalstrategiacontextsandthetechnologyavailableacrosgheseservices.Theresearch
guestionis partof a broademuzzleof interestto the military securitycommunity: Whyis
adoptionof majortechnologysohardin themilitary, givensomuchis ontheline for state

security’®

Theoretical explanationsoriginating from rational, institutional, cultural, and
sociologicalperspectiveslo not providefully convincinganswergo the questiongposed
here First,rationatbasedheoriesof military innovationsuggesthatnationsandmilitaries
reactto threatsthat limit or impedetheir ability to meetnational security objectives;

civilian leaders,then, guide doctrinal choicesand direct the meansto overcomethose

S David A. SchlapalkandMichael JohnsonReinforcingDeterrenceon NATO s EasternFlank:
Wargamingthe Defenseof the Baltics RR1253(SantaMonica, CA: RAND, 2016),
https://www.rand.org/pubs/research_reports/RR1253.Michael Kofman,“Fixing NATO Deterrencen
the Eastor: How | Learnedo StopWorrying andLove NATO’s CrushingDefeatby Russia’ War onthe
RocksMay 12,2016, https://warontherocks.com/2016/05/fiximgitodeterrencen-the-eastor-how-i-
learnedto-stopworrying-andlove-natoscrushingedefeatby-russia/.

6 Thanksto Dr. PeterDenning,Naval Postgraduat&chool,for his insighttowardsthis question.
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challenged. As aresultof thethreatsignalsandanticipatedpolitical-military competition
from China,North Korea, Iran, andRussia8 Americashouldhaveadoptedweaponghat
couldpreserveoffensivemilitary optionswithin acceptableisk andcost;advancedJAVs

couldhavedonemuchto thatend.Secondjnstitutionalbasedheoriessuggesthepolitics
of bureaucraticompetitionsignificantly limits the resourcesieededo innovate® While
true, the U.S. military had abundantesourcesmoney,and supportsinceat least2001,
which couldhavebeenusedto bringthe UAV evolutionsooner—atleastasenvisionedy
earlyAir Forceleadersandthe proponent®f the so-calledRevolutionof Military Affairs.

Instead investmentrioritized the incrementaladvancementf existingtechnologyand
weaponsystemswhich, interestinglyresultedin civilian criticism of the Air Forcefor

dallying.10

7 Barry S. Posen;TheSource®f Military Doctrine: France,Britain, and GermanyBetweerthe World
Wars(lthaca,NY: CornellUniversity Press,1984) Poseris the seminaltext on this perspectiveRelated
internationakelationsproponent®f this view includeKennethN. Waltz, Theoryof InternationalPolitics
(Long Grove,IL: WavelandPress1979) JohnJ. MearsheimerTheTragedyof GreatPowerPolitics (New
York, NY: W. W. Norton& Co.,2001)

8 For earlybalanceef-threatconceptseeStepherM. Walt, TheOrigins of Alliances(Ithaca,NY:
CornellUniversity Press1987) RichardBetts," Analysis,War, andDecision:Why IntelligenceFailures
Are Inevitable” World Politics 31, no. 1 (October1978);KerenYarhi-Milo, “In the Eye of the Beholder:
How LeadersandintelligenceCommunitiesAssesghe Intentionsof Adversaries, InternationalSecurity
38,n0.1 (Summer2013) RandallL. Schweller,"Bandwagonindor Profit: Bringing the RevisionistState
BacklIn,” InternationalSecurityl9, no. 1(Summerl994) Schweller appliethalancesef-threatsfrom an
allianceformationperspectivebutthe concept is applicabéeswell to individual statesasthey assesgheir
securitypositionin theworld.

9 RosenAvant, andZisk aretheleadingscholarof this view within military innovationliterature.
Kimberly Zisk, Engagingthe Enemy:OrganizationalTheoryand SovietMilitary Innovation,1955-1991.
(Princeton NJ: Princeton University Press, 1998)epherP. RosenWinningthe NextWar (Ithaca, NY:
Cornell University Press, 1991peborahAvant, Political Institutionsand Military Change(lthaca, NY:
Cornell University Press, 1994Additionally, MichaelHorowitz arguedfor anadoptioncapacitytheory
focusedon stateresourcesMichael C. Horowitz, TheDiffusion of Military Power: Causesand
Consequencdsr InternationalPolitics (Princeton N PrincetonUniversity Press2010.

10while nuclearenterprisdailureswerethetopissuesitedin thefiring of thenSecretaryf the Air
ForceandChief of Staff of the Air Force,frustrationwith the directionof weapongrocurementelatedto
UAVs and5™-generatiorfighterswereadditional,compoundingeasonsTom Shanker; 2 LeadersOusted
from Air Forcein Atomic Errors; NewYork Times June6, 2008 https://www.nytimes.com/2008/06/06/
washington/06military.htmt; Air ForceMustDo Morefor War, GatesSays, NBC News April 21,2008,
http://www.nbchews.com/id/24238978/ns/world_nawisleast _n_africa/t/afforce mustdo-morewar-
gatessays/#.XGWigS3MzORRetiredAir Forcelt. GeneraDavid Deptulawroteanarticle a decaddater
chastisinghe Secretaryf Defensés stanceon weapongrocuremenin thelate 2000s.DaveDeptula,
“Building the Air ForceWe Needto MeetChineseandRussianThreats, Forbes Februaryl1,2019,
https://www.forbes.com/sites/davedeptula/2019/02/11/builtiuegrir-forcewe-need/#79e087b2b97c.
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Culturally framedtheories of organizationalnnovationsuggesthat outcomegor
successfutransformationdependaupon particularstrategicand organizationahttributes
of bureaucraticculture1! The Air Force hasa history of both promptinnovationand
evolutionaryprogresst? but the organizations approachwith regardto UAVs drew out
developmentatimelinesto the point of practicallyrejectingchange Subsequentlymore
culturally conservativeandinflexible military organizationssuchasthe U.S. Navy and
Army captureda partof the UAV missionspacel3 makingtheir own significantprogress
in fielding and operatingUAVs within the Air Forceés traditional warfighting domain.
Organizationalculturebasedexplanationscannotfully accountfor this history. Many
scholarsof military institutions and the Air Force would likely point to a heavily
entrenchedpilot culture as the explanationfor why the Air Force was slow to adopt
UAVs14 however,becausehis arguments overly simplistic, we needto approachthe
issuewith more nuance.Previousdoctoral researchin the early 2000son Air Force
adoptionof UAVSs, for instancejndicatedthatvariablessuchasorganizationabrientation,

inter-service relations, and a lack of centralizedoversightby Congressor the U.S.

11 For strategiccultureargumentselatedto innovation,seeDima Adamsky, The Culture of Military
Innovation: Thelmpactof Cultural Factorson the Revolutionin Military Affairsin RussiatheU.S.,and
Israel (Stanford,CA: StanfordUP,2010. OrganizationatultureadvocatesncludeElizabethKier,
“CultureandMilitary Doctrine:Francebetweerthe Wars,” InternationalSecurity 19:4 (Spring1995),65—
93; TheoFarrellandTerry Terriff, TheSourcef Military Change:Culture, Politics, Technology
(Boulder, CO: Lynne Rienner, 200 erry Terriff, “ Innovateor Die’: OrganizationalCultureandthe
Origins of ManeuveMWarfarein the United StatesMarine Corps; Journalof StrategicStudies29, no. 3,
475-503, https://www.doi.org/10.1080/0142390600765892.

12 syccesss seenin traditionalmissionsof air superiority which includessuppressiof enemyair
defensesandstrategidbombing;successs alsoseenin evolving cutting-edgetechnologysuchasengine
design stealth,andprecisionstrike. Chief of Staff of the Air ForceGlobal Vigilance A 2016RAND study
suggestshe Air Forcewashighly successfuin operationamissioninnovationfor peacetimestrategic
reconnaissancsirategicdeterrensurvival,andprecisionweaponsAdamR. Grissom Caitlin Lee,and
Karl P. Mueller, Innovationin the United StatesAir Force: Evidencerom Six CasegSantaMonica, CA:
RAND Corporation2016) 87.

13 3. Rebecca Zimmerman et al., MovengrdManeuver:Culture andthe Competitionfor Influence
Amongthe U.S.Military Service{SantaMonica,CA: RAND Corporation2019);Carl H. Builder, The
Masksof War: AmericanMilitary Stylesin Strategyand Analysis(Baltimore MD: The JohnsHopkins
University Press;1989)

14 Thisis theview of Carl Builder's seminalstudyof U.S. culturesin the 3 mainmilitary departments.
He suggestgpilot culturewasthe causeof aninitial lack of interestin the developmenbf intercontinental
ballistic missilesin the 1950sdespitethe mountingandobviousthreatfrom the USSR.Bottomline, pilots
areonly interestedn flying, andwill protecttheinstitutionto ensurepilotswill fly. Builder, TheMasksof
War, 39-43.
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Departmentof Defense(DOD) were as causally strong as institutional preferencesn
determiningUAV outcomeswithin the Air Forceld Additionally, pilots themselvesvere
the original catalystbehinddevelopingunmannedircraftdevelopmentraisingquestions
aboutwhetherthetype of pilot mattersjf the persons positionwithin the organizations
significant, or if thereis somethingaboutthe type of technologyandits relationto the

organization thatleterminesnnovation anchdoption outcomek®

Finally, sociologicalexplanationsof humanbehavioras a function of longterm
socioculturaldevelopmentwould suggestthat the humansocial foundationsof war are
built from an identity engenderedver the courseof humanhistory, leadingto a natural
proclivity to preventthe dehumanizationof war and keep humansat the center of
conflict.17 The argumentsuggestshat efforts to separaténumans and particularly men,
from thetoolsof war would beunnaturalandsowould meetresistanceyvar, afterall, is a
human affairA problemwith thesociologicalview is thatwhile waritselfis human, sas
the developmenbf weaponst8 It is correctto seeweaponsassymbolicandimbuedwith
culturalsignificance somethingculturalcommentatorbaveobservedaboutmanfor eons
The Devil, speakingn GeorgeBernardShaws 1902 dramaticplay Man and Supernan,
reflects” Thereis nothingin Man's industrialmachinerybut his greedandsloth: his heart
is in his weapons.29 It is equally reasonabldo view weaponsas holding a modestly
functional capability benton the destructionof otherswith the leastamountof harmto

onés self and resourceslf the function of a weaponis more importantto the human

15 jonJasorRosenwasr, GovernancétructureandWeapondnnovation: The Caseof Unmanned
Aerial Vehicles (PhD diss, Tufts University,2004),https://search.proquest.com/openview/
53cafb86ced6dc09a781f66ad7bab828/1/advanced.

16 PaulScharre Armyof None(New York: W. W. Norton& Co., 2018) 60-61. Scharreobserveghat
thereis “intenseculturalresistancevithin the U.S. military to handingover combatobsto uninhabited
systems, which cutsacrossservicesnot justthe Air Force.

17 For moreon thesociological/socioculturaliew andhistory of war. RobertL. O’Connell,Rideof
the SecondHorseman:TheBirth and Deathof War (New York, NY: Oxford University Press,1995);
RobertL. O’Connell,Of Armsand Men: A History of War, Weaponsand Aggressior{New York, NY:
Oxford University Press,1989; Daniel Pick, War Machine:TheRationalizationof Slaughtetin the
ModernAge(New Haven,CT: Yale University Press;1993)

18¢y Connell,Of ArmsandMen, 21-22.

19 George Bernard Shaw, Act Ill, Mamd Supermanhttp://www.gutenberg.org/files/3328/3328-
h/3328h.htm
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phenomenownf warthantheidentityderivedfrom war s conduct20 thereis notmuchneed
to assumeveaponsarerootedin malehumanidentity benttowardconflict. Weaponsare
afterall “designedo achievea purpose,21 notjust conveyanidentity. At the sametime,

the natureof mancompelsthedesign toward¢he effectivenes®f weapons.

In sum,the standarcexplanationdehindthe U.S. military’ s difficulty in adopting
UAVSs, alongwith the broaderoutcomeof UAV developmenin the DefenseDepartment
defy standarcandconventionakxpectationsgspeciallygiventhefavorablecircumstances
in the postCold War period. Equally puzzlingis why the non-Air Forcebrancheof the
U.S.military reenergizedheir effortsin theraceto developUAVs—with varyingdegrees
of success-resultingin a decentralizatiof UAV developmenamong allthe services,a

phenomenon largelynseenn the developmenbf otherweaponsystems.

Besideghelink to statesurvivalandthetheoreticalcomplicationsexposeddy the
case?? the researchquestionis also valuable from historical and policy-making
perspectivesThe history of UAV developmentindits adoptioninto the U.S. military is
still unfolding. Most UAV innovationshave occured within only the pas years and
innovationshavenot yet receivedmuch attentionfrom military historians.Policy wise,
UAVs havean importantnational securityrole to play on the internationalstage.At a
minimum, UAVSs alter the airpowerequationby decreasinghe barriersto entry whenit
comesto fielding an air force. The strategiclandscapeanight in fact be changingfrom a
situationin which only afew canproducfifth -generatioraircraftandassociatedystems,
to an environmentwherethereare many states(andnon-sstateactorsfor that matter)that
canusedronesto field similar capabilities Ultimately, the asymmetricair superioritythe
United Statesenjoyedmight be a diminishing assetrequiring a policy shift in aircraft

200¢ Connell,Of Armsand Men, 14-15.
21y Connell,5.

22 Military innovationstudiesscholarDeborahAvant summarizedhis relationship assertinghat
“evenpowerfulstatescanfacedisasteiif their military organizationglo not respondappropriatelyto the
challengesequiredby the country s securitystrategy’ Avant, Political Institutionsand Military Change
4.
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productionawayfrom quality to quantity,arenewedocuson counteringair defensesand

asignificantrethinking ofU.S. global strategy?3

TheUnited Statesneeddo do betterasit transformsandtransitiongrom industrial-
to informationagewarfare capabilitiesand practices With the rise onceagainof great
power competition,and as technologyproliferatesand empowerssmalleractors,UAVs
andthe greaterrobotics/artificial intelligencerevolutionwill shapethe future of warfare.
This researchalso addressesnilitary organizationalearning, national and institutional
policy making,aswell asanopportunityto challengeafew deeplyheldassumptiong the
broadermilitary innovationstudiesfield surroundingthe role of doctrineandthe useof
groundeentric servicesas a typology to draw generalizationsaboutthe phenomenaof

military innovation.

C. DEFINING INNOVATION AND UNMANNED AIRCRAFT

Military innovationis not definedby everynewidea,incrementatechnology,or
minor changen tactics.Succinctlydefined,military innovationis “achangen operational
praxisthatproducessignificantincreasen military effectivenes$ 24 Innovationindicates
changeghat: 1) affecthow “military formationsfunctionedin thefield;” 2) affectmilitary
organizationsn an unambiguousand significantway; and, 3) resultin “greatermilitary
effectivenes$ 25 Closelyrelatedto innovationis the conceptof adaptationOften usedin
conjunction withtheterminnovation, &ormal definition of adaptatiordid notarise inthe

literature,thoughadaptationoften cameto describereactivemodificationsand learning

23 Thediscussiorandideasaboutpolicy in this paragrapttomesfrom Horowitz, TheDiffusion of
Military Power,221-222.

24Grissom,Lee,andMueIIer, Innovationin the United StatesAir Force, 1.

25 pAdamR. Grissom/ The Futureof Military InnovationStudies, TheJournalof StrategicStudies
29, no. 5 (October 2005907, https://doi.org/10.1080/01402390600901067.
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behaviors—an “iterative proces5—within an “adaptreact cycle of conflict and field

operationg6

Military changemattersmostto the stateand organizationwhen suchchangeis
significantand meaningful,and thus, Rosenintroducedthe conceptof “major’ military
innovation.Rosens definitionfocusedon a*“ changen oneof the primary combatarmsof
a servicein the way it fights or alternatively,the creationof a new combatarm? 27 He
differentiateghis from incrementatacticalweaponevolution;instead a majorinnovation
involves new interactionsand processedo other combat arms and downgradingor
rejectingformer conceptof operationg?8 Horowitz definedmajor military innovationas
“major changesin the conductof warfaré that are designedto more efficiently turn
capabilitiesinto military power29 Horowitz looks beyondonly technologicachangeand
broadendis focusto all formsof changejndicatingthatinnovation mighnhow alwaysbe
defined by a precedingchangein technology. Taking a slightly different angle on
innovation,Piercecategorizenovationsaseithersustainingr disruptive,andhedefines
disruptiveinnovationas “an improved performancealong a war fighting trajectorythat
traditionally has not been valued.80 Whether categorizedas sustaining, disruptive,
organizationallythreateningor major, UAVs andthe greaterroboticsdevelopmentare
changingthe conductof warfareamongstatesandUAVs havethe potentialto alter how
military organizationsgain efficiencies in the pursuit of military effectivenessand

relevancyon todays battlefield—if only serviceembrace thathange.

26 JamesA. Russell Innovation, Transformationand War: Counterinsurgenc@perationsn Anbar
andNinewaProvinces|rag, 2005-2007 (Stanford,CA: StanfordUniversity Pres2017), 95. Russell
describeshese’adaptreact cyclesin lectureatthe NavalPostgraduat&chool A classicexamplesuch
adaptatiorocaurredduring OperationCobrain World War Il, whena U.S. Army sergeaninventeda way
to enabletanksto cutthroughhedgerowsn Normandyby welding metalprongs,or teeth,ontothefront of
thetankchassisThis enabledhetanksto movethroughthe hedgerowsvithout exposingvulnerableareas
to Germanyfires.

27Rosen,\/VinningtheNextWar, 7.
28Rosen;7-8.
29Horowitz, TheDiffusion of Military Power,22-23.

30 Terry Pierce Warfightingand Disruptive TechnologiesDisguisinglnnovation(London:Frank
Cass2004) 1.
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Therefore, definitions drawn from theories of military innovation and
organizationabehaviorinspirethe conceptof innovationusedin this paper.Innovationis
definedhere agheadoption oinew*organizationatapacitiesthat resultsin transformed
operational practices and effectivenes$! Prior to the point of adoption, emerging
technologie®rideasaresimplyinventions;t is only whenacommunitydeeplyadoptshe
invention that innovation occurs32 Additionally, by adding the modifier of major
technologydevelopmentsthis qualitative categorizatiorallows us to sift technological
developmentanto thoseof significant,evendisruptive,changeandthosethatare merely
evolutionary improvementsthat do not result in major modificationsin practice and
organizationOverall,theincreasingiseof roboticaerialvehiclesby military organizations
hasslowly movedtheseorganization€loserto undertakingamajorinnovationby adopting

high-capacityautonomousirones.

This study is concernedwith unmannedaircraft adoptionas part of the great
roboticsrevolution,but what constitutesan unmannedircraft hasnot alwaysbeenclear.
How doesonedistinguishanunmannedircraftfrom otheruninhabitedlying machines?
That task that has evolved as conceptuallines shifted among uninhabited aircraft,
munitions,balloons,and missiles—all entitieswhich the DefenseDepartmennow or in
the recentpastusedto describeunmannedvehicles.The termsreferringto uninhabited
vehiclesalso changedover time and by service,to include unmannedaerial vehicles,
unmanneaircraftsystemssmallunmannedircraftsystemsandremotelypilotedaircraft,
with the latestrendition simply being unmannedaircraft. As of June 2019, the DOD
definedunmannedaircraft as “an aircraft that doesnot carry a humanoperatorandis

capableof flight with or withouthumancontrol.”33 Somemight arguethata cruisemissile,

31 Adam Grissomand PeterDenningbothemphasizéhatinnovationis contingentupon“adoption”
anda changan practice.JamesRussellfurtherstressesghatit is new"organizationatapacities which
characterizénnovation.Grissomrequiresa changen notjust practice(asDenningemphasizeshutalso
“military effectiveness$.Peter]. DenningandRobertDunham,Thelnnovatol's Way: EssentialPractices
for Successfuinnovation(CambridgeMA: TheMIT Press2010, 5-8; Grissom L ee,andMueller,
Innovationin the United StatesAir Force, 3; Russell Innovation,Transformationand War, 29.

32 DenningandDunham,Thelnnovatofs Way; 8.

33 Office of the Chairman of the Joint Chiefs of Staff, DOilationary of Military and Associated
Terms(Washington, DC: Joint Staff, June 2019), 230.
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hypersonianissile,nuclearwarheadpr evenamodernartillery roundfits this description.
The official dictionaryof the DefenseDepartmenfails to provideclarity on this point as
it simply definesa guidedmissile as“asunmanned/ehicle moving abovethe surfaceof
the Earthwhosetrajectoryandflight pathis capableof being alteredby an externalor
internalmechanisni.34 For simplicity andclarity with on-goingdefinitionsin this study,|
deferto thelisting of whattheDefenseDepartmenandtheserviceglassifiedasunmanned
aircraftin its own historically publishedworks, and | avoid lumping in munitionsand
missilesto the unmannedircraft category3® If thereareany discrepancies whatis an
unmanned aircraft, deferto the higherauthorityorganization athetime.

D. ARGUMENT AND HYPOTHESES

Two key variablesrelateto one anotherand form the basisof the researchThe
independentariableof the studyis a majormilitary invention,definedasthoseinventions
that have moved from discovery and design to an advancedconcept technology
demonstrateea critical precursorto an innovation36 The dependentvariable is the
adoptionof technologybasednventionsthatovercomeghe “major’ thresholdby either:
a) radically replacing existing weapon systemsthat form the basis of combatarms
branchesor b) inspiresthe creationof anewbranchof combatarms.Thereareinventions
thatdonotgoonto becomannovationaswell asthosethatdo. Neverthelesgshedependent

34 Office of the Chairman of the Joint Chiefs of Staff, 98.

35u.s. Department of Defense and the servicagest releasing unmanned system roadmaps in 2001.
Office of the Secretary of Defense, Unmanhedlial VehicleRoadmap20006-2025(Washington, DC:
Department of Defense, April 2001); Office of the Secretary of Defense, UnmAmneaft Systems,
2005-2030(Washington, DC: Department of Defense, August 2005); Office of the Secretary of Defense,
FY2009-2034UnmannedSysteméntegrated Roadma@WVashington, DC: Department of Defense, Spring
2009); Office of the Secretary of Defense, UnmarBgsteméntegrationRoadmap2011-2036
(Washington, DC: Department of Defense, 2011); Office of the Secretary of Defense, Un@gsteats
IntegrationRoadmap201 72042 (Washington, DC: The Department of Defense, 2017); U.S. Army UAS
Center of Excellencé Eyesof the Army,” U.S.ArmyUnmannedAircraft System&oadmaR010-2035(Ft
Rucker,AL: U.S. Army Training and Doctrine Commar2f)10); Office of the Secretary of tidér Force,
United StatesAir Force UnmannedAircraft System&light Plan, 2009-2047 (Washington, DC:

Department of the U.S. Air Force, 18 May 2009); Office of the Secretary of the Air Elnited States
Air Force RPA Vector, Vision and Enabling Concepts 2@I8B8(Washington, DC: Department of the
U.S. Air Force, February 17, 2014).

36 Ceser Marchetti, Societyasa LearningSystemDiscovery,Invention,andinnovationCycles
Revisited; TechnologicaForecastingand SocialChangel8, no. 4 (1980)272 https://doi.org/10.1016/
0040-1625(80)9009@s.
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variable isnotaneitheror outcomewhenonelookscloselyat UAV episodes. Insteadhe
dependentariable hasoutcomesncluding the optionsof not adopt,adoptweakly, and
adoptstrongly.An episodethatendswith “notadopt representshoseprogramghatwere
abandonedThe “adoptweakly’ outcomesepresenthoseepisodesn which the service
employedthe newtechnology—withor without someorganizationathange—nbutlid not
replacethe core mission set and identity as®ciatedwith the service.One nonUAV

exampleof thisis theAir Forcés adoptionof intercontinentaballistic missiles.An “adopt
strongly” outcomecategorizeghose episodeswhere a servicefully embracesa major
innovation by adoptingthe new technologyinto a core warfighter branch,drastically
altering manpower or organizationalconstructs,and often includes shedding older
technologiesor identitiesat the sametime. This definition supportsJamesQ. Wilson's
assertiorthat “real innovationsare thosethat alter core tasks; usually requiring major
coststo the institution to adoptthe innovation37 Prominentexamplesof this includethe

Navy s adoption ottheaircraftcarrierand Army’s adoption ofthetank.

Themechanismghatcausdheindependentariableto developinto UAV adoption
(an innovation) are the focus of the inquiry. The initial applicationof the four main
perspectives-rational, institutional, cultural, and sociological—all appearednsufficient
to explainthe service's UAV adoptionoutcomesA moremethodicalapproachs needed
By applying arigoroustestingof the hypotheseagainsikey cases| expectto revealeach
theory’s valueagainstreatworld casesf innovationanddiscoverwhetherthe theorized
factorsarenecessaryr sufficientto leadto particularoutcomesSeveralmaintheoretical
causalfactorsemergedrom the military innovationliteraturereview, coveredin Chapter
Il. This section introducesthe main causal factors drawn from military innovation
perspectivesand proposedour overarchinghypothesego representhoseperspectives.
ReferenceTable 1 for the causalfactors by perspective Recognizingthe dangerand
potentialerrorin summarizinga certainperspectivento asinglehypothesisi privilegethe
latestargumentsvhile remainingcritical thatthelatestarguments&renot alwayssatisfying

empiricallyor logically. Absentmorequantitativedatameasuringthedegreeof howmuch

37 James Q. Wilson, BureaucracythatGovernmenfgenciedDo andWhyTheyDo It (New York:
Basic Books, 1989), 225.
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an elementis presentand how muchit affectsthe caseis imperfect. Furthermorethis
approachmaintainsa wide range of alternativecausalfactors (hypothesedrom other
studies)jn ordernot overly biasmajorviewsoverminor onesandto maximizevalidity in

this complexcase38

Table 1. Factorsof Innovation Perspectives

Perspective FactorsImpacting the Perspective

Rationalism 1) Assesseddversarythreatby state

(Includes 2) Assesseddversarythreatvsfriendly capabilities

Civil-Mil 3) Level of gatecivilian input/directiononinnovationadoptionto service
Relations) 4) Degree ofiivilian contrd/intervention orservice promotiomechanisms

5) Degreeandspeedof underlyingscience& technologymaturation
Institutionalism | 6) Congressionaiandateslaws,inquiries

7) Humanresourceedirection(including promotiorpolicies)

8) Evidenceof learningtrapssuchasmethodism angroupthink

9) Degree okervicedoctrinematchto nationalstrategiesand policy

10) Degree odiscussio/debate acrosserviceaboutspecificinnovation
11) Degree oforincipalagentconsensusgivilian incentivefor newideas
12) Perceptiorof domestic(interservice)vs internationathreats
Cultural 13) Presene/strengthof organizationalearningethos

(Org Behavior) | 14) Focusof servicelevellearningefforts

15) Impactof policy preferenceasfunctionof serviceculture
Sociological 16) Assessedegreeof socialidentity derivedfrom victory in conflict
17) Strengthof theview of gendeirin relationto war andsocialnormsivalues
18) Degree okocioculturalassociatiorof the preferredweapon(s)

The first threeproposedhypothesesiraw from the military innovationliterature
while the fourth hypothesisspringsfrom sociologicalperspectivesThe first hypothesis,
derivedfrom the rational perspectivejs that to accepthigh-endinnovationsthat alter a
service’s historicalsolutionsto critical missionareaproblemsanexternathreatmustexist
andbe beyondcurrentorganizationatapacitiedo solve.The hypothesikeepsthe focus
on utility that comesfrom boundedrationality basedon information feedbackloops.
Applying the hypothesigo the UAV problemset,the hypothesiscould be restatednone

of theservicedrom 1991-201%eldsuchaperceptionthereforetheyall resistedrejected,

38 AlexanderGeorgeandAndrewBennett,CaseStudiesand TheoryDevelopmenin the Social
SciencegCambridgeMA: MIT Press2004) 80.
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or abandonedhigh-end UAVs. The next hypothesis stems from the institutional
perspectivewhich statesthat without synergisticsupportfrom a service, Congressthe
Secretaryof Defense,and the primary defenseindustry companiesa servicewill not
procureahigh-endinnovativeweaponsystemTheinstitutionalhypothesiswhenoverlaid
with the researchguestion,becomesrery specific: noneof the military institutionsfrom
1991-2015experiencedsustainedand simultaneousupportfrom congressthe defense
secretarys office, andcorporatendustryfor high-endUAVs asacorerequirementin force
planning,resultingin no favorableadoptionoutcomesThethird hypothesigproposeshat
a services prevailingorganizationapreferenceswhich stemfrom the dominantculture,
determinesdoptionoutcomesRewordedspecificallyfor the UAV researclguestionthe
hypothesisstatesthat noneof the servicés preferencesupportedadoptionof high-end
UAVS. The fourth hypothesiscomesfrom the sociologicalperspectiveFrom this lens, |
proposethat each of the service’s dominantwarrior culturesderived its identity and
meaningfrom auniquelydesiredevel of directhuman combathrough aveaponsystem
of choice;therefore,the servicesresistedinnovationsto the degreethat the innovations
alteredthe corresponding socigderceptiorof conflict.

Finally, theinnovationphenomenomloesnot occurin avacuum; thereareseveral
factorsthat are importantto note which help clarify the scopeconditionssurrounding
innovation. Contextudhactorsaffecttheinitial conditionsof theindependentariable and
must be consideredvhen drawing comparisonsand conclusions.Thosefactorsinclude
national and military service budgets, existing international treaties, broad national
governmenpolicies,grandstrategiesuchasthenationalsecurity strategy,andthecontext
of war and peace Figure 1 showsthe relationshipof the variables,the context,andthe
hypotheticalpathwaydeading toor impactingthe dependenvariable.
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Figure 1. Relationshipof VariablesandHypotheses

E. APPROACH OF THE STUDY
1. CaseTypes. High-, Medium-, and Low-End UAVs

Returningto theresearclguestions focusoninnovationoutcomesassociatedavith
UAV types,therearethreemainsetsof UAVs in which to testthe hypotheseshigh-end,
mediumrange,and low-end UAVs. The attributesthat distinguishone categoryfrom
anotherinclude the vehicle’s level of autonomy,aircraft performancecharacteristics,
intendedmission, technologicalsophistication,and payload. This list synthesizesand
distills attributesas describedover time by the mgor military documentsand roadmaps
associategvith UAV developmen8® Automationrefersto thedegreeof automatiorbased
on the Sheridanscaleof autonomyandthe autonomougontrollevel scale—both usedas

commonstandardsicrossndustryandthe DOD—aswell asoverallcomputingpower40

39 see footnote 33.

40 The autonomous control level moves from level 1 as “remotely guided” to level 5 as “group
coordinated” and a level 6 of “group tactical repldrevel 10 is fully autonomous swarms. Of note, almost
all the UAVs fell at or below the autonomous control level of 3 and only the UCAX5(X-47) had a
goal of level 6. See Office of the Secretary of Defense, Unmahaa VehicleRoadmap2000-2025.
The Sheridan Autonomy Scale is bounded by level 1 where the computer offers no assistance, a level 5 is
the computer executes if the human approves, and level 10 the computer decides everything, ignoring the
human. Andrew Renault, “A Model for Assessing WAystem Architectures,” Proced@omputer
Sciencebl (2015), https://www.doi.org/10.1016/jprocs.2015.09.180.

16



Theaircraftperformanceharacteristicsonsideredncludesaltitude,speedandweightof
the systerr—which the DefenseDepartmenusesto groupall UAVs—andalsofactorsin
turn radius/G-force andrange,aswell assurvivability in a non{permissiveenvironment.
The missionattributeconsiderghe UAV’s intendedpurposeandthe degreeof risk those
missionsetstypically operataunder.Technologicakophisticatiorfactorsin thedegredhat
off-the-shelftechnologywasusedin the airframe,materials, anddesignof the aircraft, to
includestealthandcommunicationgrinally, the payloadattributeconsidersuchelements
asthesophisticatiorof sensopackagesyeaponsandelectronicattack,or thecombination

of all three.

This studyanchorsthe UAV setswithin U.S. military organizations-Air Force
Navy, and Army—in orderto systematicallyexplorethe variety of outcomesbasedon
boundedorganizationabdynamicsof eachservice. The Air ForceandNavy arethe focus
of the study; however,it is difficult to stovepipeeachservice,asif it is separatédrom
interserviceconsiderationsandinfluences—especiallywhensomeof the UAV episodes
becomegoint venturesTherefore the Army will havehighlightsthroughoutbut doesnot
haveachapterdedicatedts UAV episodesThisapproaclenablesamoreorderlynarrative
andastraightforwardexplorationof howeachUAV typefaredwithin eachservice,giving
us nine casedo explore.Fromthe greate instanceof automationandroboticsinvention,
UAVs areoneof only a few major subcategoriethatall threeservicessharea common
interestandemploymentn the samedomain4! By selectingthreemilitary organizations
within thesamecountry theresearclnoldsconstanthedegreeof technologicaknowledge
and national strategicculture acrossthe cases.This improvescrosscaseanalysisand
preventshavingto accountor thesevariableswhich would bethecasef Israeli,Russian,
or Japaneseasesvereconsidered? Sinceoneof the major objectivesof this researchis
heuristicexploration,it is both permissibleandimportant to considera wide variety of

41 Forinstancethe Navy usesunderwateunmannedehicles butthe Air Forceis notcompetingwith
the Navy to developsimilar systemdor usein thewater.While the Air Forcemight haveatangential
interestin micro UAVSs, it is thelandforcessuchasthe Army thathavenearexclusiveusewithin the
immediateoperatingareasf smallunits suchascompaniesandplatoons.

42 outsidethe United States)sraelandJaparhavethe mostrobustcivil andmilitary UAV industry,
thoughtherearedozensof countriesjike Iran, thathaveactiveunmannederialssystemindustries.
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variables; furthermore, such researchcan remain strong without having to examine
numerouscasesor restrictthe numberof variables?#3 That said, the caseselectionshave
recognizedimitations, asnoneof thesecasesandservicesnecessarilyepresents tough

testor mostlikely case.

Narrowing down from the greater population of unmannedaircraft of every
conceivablesize and design,l limit the UAV systemsconsideredo thosewhich show
strong competitiorcrosshe services.Thefirst limitation is by group, focusing on UAVs
thatfall in Groups3, 4, and5 asdefinedby the DOD; vehicleweight, flight altitude,and
speedareusedto delineatethe groupsasshownin Figure2.44 Thisis importantto ensure
comparisonscrosssimilar technologiesavailableandto considersystemghatchallenge
or replaceexistingmannedsystemhatenjoytheir own combatarmsbranchtoday.Within
the Navy, thefocusis onthe X-47, RIMQ-4, andUCLASS. For the Air Force,important
systemsdn this groupincludethe RQ-3, X-45, MQ-1, MQ-9, andRQ-4. Otherhigh-ech
systemghatwould be of interestarethe RQ-170andRQ-180, but dueto the classification
of thosesystems| anticipatechallengesn accessinglatafor thosesystemsThecasesare
primarily focusedon the warfighting servicesonly, asthe dependentariablehingeson
adoptionnotjustexperimentatiomr invention.l haveexcludedheU.S.MarineCorps,as
mostof its UAV programfall in the small- and microoUAV Groupsl and2. The one
Marine Corpsprogram,an unmannechelicopterthat falls within the larger Group 3, is
replicatedby boththe Navy andthe Army. As for technologydemonstratorduilt by the
DefenseAdvancedResearcltProjectAgency,l only includethoseUAVs whenthe Agency
wasin adeliberatepartnershipwith aservice andbecamea critical partof programon the
way to adoption.Again, any purely experimentaland advancedconceptdemonstration
programssuchasultra-high altitude,solarpoweredJAVs arenot consideredClandestine
andHomelandSecurityagenciesrealsoexcludedsincetheytypically havesmall, niche

programs, oftemising from or reflectingmajormilitary innovation efforts.

43 GeorgeandBennett,CaseStudiesand TheoryDevelopmen#5.

44ThegroupingsaredefinedbyWeight,maxoperatingaltitude,andspeedGroup3: <1,320Ibs./
<18,000ft meansealevel/ <250knats; Group4: >1,320Ibs./ <18,000ft meansealevel/ anyairspeed,;
Groupb5: >1,320lbs./ >18,000ft meansealevel/ anyairspeedU.S. Army UAS Center of Excellence,
“ Eyesofthe Army,” 12.
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This studyfocusesGroups3, 4, and5. Representative)AVs for thesegroupsare: Group
3: RQ-2; Group4: MQ-8, MQ-1; Group5: RQ-4, MQ-9, and X-45/X-47/UCLASS.

Figure 2. JointUAV Group Classification®

Table 2 showsthe codingof eachUAV attributeusingan ordinal scoreof either
high, medium,or low; a subjectiveaverageof the categoriegor eachunmannedircraftis
providedattheright. Finally, thelastcolumnindicategsheadoptionoutcome®f theUAVS,

whenapplied, showing variatioamong theutcomesandmilitary services

45 source: Office of the Secretary of the Air Force, Uni¢atesAir Force UnmannedAircraft
System§light Plan, 20092047, 25.
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Table 2. UAVs Coded by OveralCase TypandAdoption Outcome

JUCAS-N: JointUnmannedCombatAir SystemNavy
JUCAS: JointUnmannedCombatAir System
UCLASS: UnmannedCarrierLaunchedStrikeandSurveillance

The boundedime period,1991to 2015, framesthe casesn a way that provides
severaladvantaged=irst, it affordsa variety of strategiccontextuakenvironmentsuchas
periodsof relative peace(1991-1999)minor war (1999), major war (2001-2008)and
perpetualconflict (2001present).Second,the period is characterizedoy a significant
growth in differenttypesof UAV inventionsand operationalemploymentthat outpaces
previouseras;t is the heightof significantinventionfor UAVs. Third, the periodprovides
the opportunityto build uponpreviousdissertation@ndbooks,which mostly endedtheir
studiesin the early 2000s46 A slight overlapwith thesepreviousworks canhelp createa
morecoherenstoryandunderstandingcrosgshegenrel endwith 2015to providearecent

point of dataand analysisin orderto avoid speculatingabout evolving data setsand

46 ThomasEhrhard,* Unmannedierial Vehiclesin the United StatesArmed ServicesA Comparative
Studyof WeaponSysteminnovation] (PhDdiss.,JohnHopkinsUniversity,2000);Rosenwasser,
“GovernancétructureandWeapondnnovation;StephenVheatly,“ UnmannedAircraft SystemgUAS)
andlnnovation; (PhDdiss.,University of Calgary,2006),which examinesistoricaldevelopmentor
trendson theorrgoing revolutionin military affairs.
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uncertaintrendsthat are obscureddue to classificationissuesand the major changesn

nationalpolicy thatare still unfolding undethe Trumpadministration.

2. ResearchObjectivesand Methods

The dissertatioris anchoredoy two “theory-building” researclobjectives?’ The
first objectiveis theorytesting which deductivelyseekdo identify anddescribehecausal
factorsfrom the extanttheoreticallensesthat hold true within and acrosscasest8 The
secondesearclobjectivefocuseson heuristicbuilding, throughaninductiveapproachto
identify potentialnew mechanismsielationshipsamongmechanismsandthe contextual
conditions that shapeor activate combinationsof mechanismdeading to innovation

outcomest9

| usea multi-methodresearchdesigncombiningwithin-caseinferenceand cross
caseinferencegeneralizatior?O For the within-caseinferenceportion, processtracing
providesthe meango “build andanalyzedataon causalmechanism$>1 Procesgracing
furtherprovidesthemeando testindividual casesandUAV episodesegardingheclaims
made about causal factors from the rational, institutional, and cultural lenses?2 |
independentlytest for the causalfactors reflectedin Table 1, and looked for overall
patternsof mechanismswhenmechanismglustered andunderwhat circumstanceshe
mechanism®merged After completingthe within-casedata gatheringand analysis,|

proceedwith a “structured,focusedcomparisoiy acrosscasesand UAV episodesto

47 GeorgeandBennett,CaseStudiesand TheoryDevelopment73-74. Therearesix typesof theory
building researctobjectives:atheoretical/configurativieliographic;disciplinedconfigurative heuristic;
theorytesting;plausibility probesandbuilding block.

48 StepherVan Evera,Guideto Methodsfor Student®f Political Sciencdlthaca,NY: Cornell
University Press1997),90. “A theorytestingdissertatiorusesempiricalevidenceo evaluatesxisting
theorie§; GeorgeandBennett,CaseStudiesand TheoryDevelopment75.

49 GeorgeandBennett,CaseStudiesand TheoryDevelopmentr5; Seealso,JohnGerring,Social
ScienceMethodologyA Criterial Framework(Cambridge UK: CambridgeUniversity Press2001) 118-
124.1n alimited way, the dissertatiorwill alsobeatheoryproposingdissertationasdescribedy Van
Evera,basedn constrainingcausaimechanismsvan Evera,Guideto Methods 90.

50 Gary Goertz,MultimethodResearchCausalMechanismsand CaseStudies:An Integrated
Approach.PrincetonPrincetonUniversity Press2017,1-6.

o1 GeorgeandBennett,CaseStudiesand TheoryDevelopment223.
52 GeorgeandBennett46, chapterl0.
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analyzecontexts,mechanismsand the hypothese$3 To facilitate both the within-case
inferenceassessmentand createthe meansto conductthe crosscasecomparisonin a
structuredfocusedway, | startedwith thesamesetof preparedjuestiongo standardize
my researclof eachcas/episode aswell asto ensureacommonframeworkthroughwhich
to compare acroghevariouscasespisodegAppendix A).

The actor level of analysisfor eachperspectives different, resultingin unique
methodologicakchallengesvhentestingand comparingcasesor outcomes.The rational
perspectivesits astride the national and servicelevels of analysis. The institutional
perspectiveresides primarily at the service level, while the organizationalculture
perspectivemoves acrossboth the service level and down to sub-groups within the
organizatimm (e.g., pilots and non-pilots). Finally, the sociological perspectivespans
everythingfrom the nationto theindividual. To dealwith thesemethodologicatoncerns,
| exploreandtesthypothesefrom therational,institutional,andculturalperspectivesvith
a focus on the servicelevel—the level all three perspectiveshavein commonr—while
remainingsensitiveto the dynamicsand nuanceoccurringaboveand below the service
level. Thesociologicahypothesiss treatecasanexercisean logic within whichto consider
the larger societalculture within America and the services In this way, empirical and
logicaltoolsof comparisorareengagedn the analysisof UAV adoptionoutcomeswithin

andacrossservices

As for the datarequiredto conductthe study, readily availablegovernmentand
secondarysourcescomprisedmost data and figures usedfor this dissertation.Some
primarysourcesontributedaswell. Eachof theservices historicalagenciesUUAV centers
of excellencelaboratoriesandarchives,n additionto the major offices anddirectorates
associateavith UAV developmenspecificallyandacquisitionsin generalprovidedrich
insightto theeventsandfactorsaffectingUAV outcomesDuring review andgatheringof

sourcematerial,| remainedconsciouf who spoke(or coordinated)vith whom,for what

53 GeorgeandBennett,63.
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purposesaandunderwhat circumstanceasa systematiavay to assesglayers,processes,

andmechanism&4

Sincethe dissertations an unclassifiedwork, any classifieddataand proprietary
technologyand processesre not addressedThis limited the robustnessnd richnessof
researchanalysisand testing; however,that limitation only really impactedthe most
cutting-edgeandrecentprogramssuchastheRQ-170,which approachethefringesof the
time periodconsideredWhile technologyis importantasan antecedento invention,it is
themechanismandfactorsthatshapeadoptionof thattechnologythatremainedhefocus
of this dissertation;therefore,those mechanismswvere not likely to be constrainedoy

classifieddata omprocesses.

| conductednterviewswith civilian andmilitary leaderdo providehistoricaldepth
andaccuracyto theresearct® TheinterviewsbalancedAir ForceandNavy personnela
list of whichis foundin AppendixB alongwith theirgenerabackground. Throughotite
researchprocess, attemptedto incorporatefirst-hand accountsregardingthe view of
threatsandmissionchallengesinstitutional challengesndto gaugethe culturalforcesat
work in the UAV episodeslin all, anassessmemdf innovationmechanismsandvariables
were explored,while remainingsensitiveto the discoveryof new independentariables
andmechanismsrlheinterviewsusedthesamesetof preparedjuestiongo start(Appendix
A) but alsoexploreddatathroughextemporaneouguestionsasa meansof follow up and

clarification.

F. DISSERTATION STRUCTURE AND OVERVIEW

To start, Chapterll providesan in-depthliteraturereview of military innovation
studiesand related perspectiveson how and why innovation occurs within military
organizationsFrom this literaturereview, it is shownhow the hypothesesroseandare

anchoredn existingtheory.Additionally, aspartof thebackgroundor thespecificmilitary

>4 GeorgeandBennett,18n32 100.

55JeffreyM. Berry, “Validity andReliability Issuedn Elite Interviewing, PSOnlineg(December
2002) 679-682;JoelD. AberbackandBert A. Rockman, ConductingandCodingElite Interviews,
PSOnlineg(December2002) 673-676.
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innovationproblemsurroundingUAV adoptionoutcomesa brief historical overview of

UAV developmentaind employmentby the United Statesshowsthe depthof the puzzle
andproblemasnotonly arecentphenomenobutoneof historicalweightwith continuities
of its own sincethe World War | era.Chapterlll establishes historical view of UAV

adoptionacrossthe Army, Navy, andAir Force periodizingthe pastin a novel manner
The chapterexploresthe security environment,generalstate of technology,and each
services strategy culture,scientificapproachandUAV plansbetweerll991-2015These
considerationsonformwith the rational,institutional,and cultural perspectivesndtheir
factorsfoundin Table 1. The chapterconcludeswith a shortintroductionto the DOD’s

major processeshat shapethe researchdevelopmentand acquisitioncycles.For those
with a solid understandingf theseissuesthe readercanusethis chapterprimarily asa

reference.

Thedissertations structuredo facilitateanalysigrom within asingleservicewhile
providing the building blocks necessaryto conductcrosscasecomparisonsas well as
comparisonamongadoptionoutcomesy UAV types(high-end,medium,andlow-end).
Therefore,ChapterslV and V are dedicatedto the U.S. Air Force and U.S. Navy
respectivelyEachchapteiasasubsectiomedicatedy UAV type oneeachfor high-end,
mediumend andlow-endUAVSs. Thehypotheseareexploredandtestedwithin the UAV
types, and eachchapterendswith a summaryand conclusionbasedon within-service

observations.

ChapterV investigatesgive U.S.Air Forceepisode®f UAV developmenbetween
1991and2015 finding strongrationalandinstitutionalinfluenceson outcomesalongwith
counterintuitive and nuancedcultural factorswithin the organization.High-end UAVs
selectedor the studyincludethe RQ-3 DarkStarand X-45 that spanneddevelopmental
yearsfrom 1995to 2006 andwereintendedto operatein highly contestecenvironments
The RQ-3 was a high-altitude endurancesurveillanceplatform with low observable
gualitiesdesignednto acutting-edgeairframe Likewise,the X-45wasintendedo conduct
strike missionsagainstadversarytargetsin antracces/areadenialenvironmentsboththe
RQ-3 and X-45 were intendedto be lower cost acquisitionprojects. The mediumend
UAVs includedin thestudyincludethe MQ-9 ReapeandRQ-4 GlobalHawk, which have
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varying developmentand acquisitiomperiodsthatcoverthe majority of the studiestime-
basedboundariesThe MQ-9 becamdhe USAF s moststronglyadoptedJAV, while the
RQ-4 remainedmired in prohibitive costsand the competitionfrom other surveillance
platformsin the inventory. The only low-end UAV examinedis the MQ-1 Predator,a
DARPA andindustryled effort thatwould eventuallypecomehe Air Forcésownsuccess
story; however thefraughtpathto procuremenhot only led to weakeradoptionoutcomes
but exposednany competingcausalmechanism®f innovationthat would impactfuture
episodesuchasthe MQ-9.

ChapterV alsoanalyzedive UAV episodesunderU.S. Navy managemenfrom
thesametime period,manydifferentrequirement$rom the Air Forceanda morenuanced
cultural landscapeFor the mostpast,severalof the Navy episodeshadjoint interaction
with USAF programsor built on initial Air Forceprogramsto becomethe Navy' s own
efforts suchasthe UnmannedCarrierLaunchedStrike and Surveillance(UCLASS) and
MQ-4 Triton. Thehigh-endUAV episodesindertheNavyrubricincludetheX-47 Pegasus
and its follow on program,the UCLASS. The X-47 achievedseveraltechnological
breakthrough$or carrieroperationdrom 2006to 2014.The Navy eventuallyrejectedthe
shortlived UCLASS, which wasintendedto operatein high-threatenvironmentdike its
X-45 predecessobut sufferedfrom indecisivepurposesalongwith severalnon+ational
factors.MediumendUAVs includethe MQ-8 Fire Scout,a helicopterlike systemandthe
late-adoptedMQ-4 Triton, which hasa 75 percentdesignsimilarity to the Air Forcés
earlierGlobalHawk program Finally, thelow-endUAV programexplored inthechapter,
theRQ-2 Pioneerpeganasa smalllot purchasdy the Navy andMarine Corpsin themid
1980s;the Pioneets value to the study is as much in what factors brought about its
temporanlife-cycleextensionhowit contributedo wartimeoperationandre-openedhe
eyesof theNavy andbroadeDOD toreconsidetJAVS.

ChapterVI concludesthe dissertationby returningto the researchobjectivesof
theorytestingand heuristicbuilding. First, the chapteranalyzesthe Air ForceandNavy
UAV case typeghigh- medium, andlow-end)through awithin-caseanalysisof thefour
main hypothesesand then evaluatescrosscase comparisons.Following the theory
assessmentghe chapterexploresthe explanatorypower and the relationshipamong
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mechanismf military innovation. The researchfound a core materialistrelatiorship
betweerrationalandinstitution factorsthatforms coremechanismsctinguponadoption
outcomesfurthermore the analysissuggestshat cultural and socioculturalperspectives
held influence,but theseideationallensesare positionedas peripheralmechanismshat
have greaterinfluence within certain contexts.Additionally, the chapterdeliberateson
practicalimplicationsfor military organizationahndnational effortsto modernizeforces
Finally, this chapteroffers an assessmentegardinglimitations of the study as well as

recommendationsfor futureresearch

Thedissertatiordescribeandexplainsthedeterminant®f organizationabehavior
andoutcomeswithin military organizationselatedto military technologicainnovation. It
is a studyof aninstitutionalcaseof reluctanceo innovatein comparisorto sisterservice
developmenbf similar technologiesfurthermore,l seekto explainAir Forceand Navy
behaviorfollowing the 1991 Gulf War, and the questionof what theoriesof military
innovationand organizationalearningcanexplainthe U.S. military’s challengeto meet
operationaproblemsearlyin the21stcentury.Fortheserviceswhatsenioleaderdecision
and stanceseapedsuccesr failure in a variety of internaland externalrelationships,
resourcesharing,and institutional effectivenessJltimately, the researchwill provide
insightsto thebroademuestion posed earliekVhyis it hard for military organizationgo
relatively quickly adoptimportantinnovations?By looking at the time period between
1991-201%ndtheepisodesssociatedcrosghis particularlyimportantinvention—high-
endUAVs—theoretical jntellectual,andpracticalknowledgeemergedrom theresearch.
Theserational, institutional, and political lessonshold importantimplications that are
actionableMoreover,lessonsncludedculturalinsightsaswell, thoughtheseprovemore
difficult to implement andake along timeto change.

Overall, the resultsof this researchare of interestto the Air Forceand Navy in
general,with specialemphasison senior leaders,acquisition professionals American
security strategyand policy makers,defenseindustry partners,and scholarsof military
innovationand security studies It is of interesttangentiallyto scholarsof international
relationsandseniodeaderof otherU.S.military services Theresearclhelpsansweiother
broadquestionf securitystudiesinterestsuchas:How hasthe U.S. military adaptedor
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failedto adaptto emergingechnology®hendo U.S. military servicedoecomenterested
in technologicalinnovation?Is this an instanceof bureaucraticinertia or a case of

organizationatulture?
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I. LITERATURE REVIEW

Technology ionly oneof strategys dimensionsbut it alwaysplays>6

The studyof military innovation,a subsebf SecurityStudiesusessocialsciences
to understandhe mechanismsnd variablesthat determineinnovationoutcomeswithin
military organizationsAs part of thehumancondition?? military conflictandthechanging
characterof warfare prominentlyfeaturesaccountsof technologicalchangesuchasthe
introductionof the crossbow andgunpowder®8 As a distinctfield of endeavoemerging
in the latter half of the 20th century,military innovationstudiesgrew througha seriesof
debatedetweenorganizationaktudiesand political scienceusinghistoricalcasestudies
as a prime methodology.Scholarsin both organizationaland political traditionsuseda
variety of subfield perspectiveso developboth descriptiveand prescriptiveaccountsof
innovativephenomenavithin military organizationspvertime, thetwo fields converged.
This literaturereview analyzesthe debateshetweenand within thesetwo major fields,
considergheevolvingdefinition of innovation,evaluatesreador furtherresearchelated
to military and institutional changein the face of emergingtechnologiesand reviews

historical UAV developmenandadoption cases.

56 Colin S. Gray, Weaporiser StrategicEffect. How Importantis Technology%occasional paper No.
21, Center for Strategy and Technology, U.S. Air War College, January 2001), 36,
https://pdfs.semanticscholar.org/00f9/6d37a7ea62c8952e7e1d7054089fb4dfd65b.pdf

S7tis largely acceptedcrosshe strategicstudiescommunitythatthe natureof war is immutableand
fixed while the charactenf warfareis everchangingandhighly dynamic.For anoverviewdiscussioron
this subject,seeMichael Sheehan; The Evolutionof ModernWarfare’ in Strategyin the Contemporary
World, ed JohnBaylis, James). Wirtz, andColin S. Gray, 5th ed (New York, NY: Oxford University
Press2016),33-51.

58 Theseaccountsrootedin the historicalmethodologyareplentiful. Generally military historians
preferredto discussvar-time successsanoutgrowthof technologicardvancementsr a matterof
military genius. Adam Grissom identifiedeveralsalientexampleof this trendto include J.F.CFuller,
Armamentnd History: A Studyof the Influenceof Armamenbn History from the Dawn of Classical
Warfareto the SecondNorld War (New York: Scribners, 1945);S.L.A. Marshall,Night Drop: Normandy
(New York: Jove 1984);andD. DouglasDalgleishandLarry Schweikart,Trident(CarbondaleSouthern
lllinois University Press1984) See Grissomi The Futureof Military InnovationStudies’ Anotherkey
exampleincludesDonaldMacKenzie InventingAccuracy:a Historical Sociologyof Nuclear Missile
Guidance(CambridgeMA: MIT Press,1990).
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Early innovation scholarsutilized organizationaltheory as a basisfor research,
starting in the late 1960s through 1970s. From this perspective,the behaviors of
governmenbrganizationcanbestbe “understoodessasdeliberatechoicesandmoreas
outputsof large organizationgunctioningaccordingto standardpatternsof behavior.’s9
From this view, military organizationsare concernedwith resourcesand prestige€0 and
the organizationsbecome stuck in standard operating procedures.Graham Allison
summarizeshis behaviorasoneof routines,or “tendencie$ 81 that makeorganizational
changedifficult, which then turns meaningfullearninginto a longterm prospect.Put
anothemway, tangibleinnovativechangeonly occursasaresponséo disaster$?2 Stephen
Rosenwould later arguethat oncean organizationbecomesa bureaucracyit is actually
“designednot to chang€’.63 The idea that military organizationare highly inflexible
remaineda hallmarkof innovationstudiesuntil the middle of the 1990s%4 In sum,these
worksrepresentetesearchetsffortsto “ explaininstancesf irrationalconsistencywhen
organizationsshould have changeddue to compelling environmentalchangesbut did

not .65

Dissatisfiedwith the lack of rich, theory-basedexplanations political science
scholarsn themid-1980sstartedexploringcausalexplanationgo betterdescribenowand

why militariesinnovated Arguing againstthe early organizationatheoriesthat militaries

59 Grahamallison and Philip Zelikow, Essencef Decision:Explainingthe CubanMissile Crisis, 2nd
ed (New York: Addison,Wesley,andLongmannc.,1999) 143.Allison’s Model Il frameworkfocuses
on organizationabehavior.

60 Resourcessa major driver of organizationabehaviorevolvedfrom Max Weber(1922),Economy
and Society(Berkley, University of CaliforniaPress1978); Max Weber,TheTheoryof Socialand
EconomicOrganization(New York: Oxford University Press;1947); JamesQ. Wilson, “Innovationin
OrganizationNotesTowarda Theory; in Approachedo OrganizationalDesign ed. JameB. Thompson
(Pittsburgh University of PittsburghPress 1966, 195.

61 Allison andZelikow, Essencef Decision 144-147.Thesetendenciesreguidedby whatMarch
andSimontermedalogic of “appropriatene$svhereindividual andorganizationsolistically base
calculationsof actions/decisionen the ability to retrieveexperienceandinstitutionalknowledgethat
inform whatis “appropriaté to do.

62 Avant, Political Institutionsand Military Change 4. Becausef theseorganizationatendencies,
Avantargueghatmilitary organizationg@reoftenunresponsivéo the natioris needs.

63 RosenWinningthe NextWar, 2.
64 Rosen.
65 James Wirtz, personal communication, May 8, 2020.
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find it hardto change,Barry Posen,in his seminalbook Sourcesof Military Doctrine

counteredhatmilitaries do changeput only asa responseo civilian intervention.Posen
applied a rigorous, sociatscience based approachto military innovation studies$é

Foregoing “historical narratives,operationalhistories, and bureaucratigolitical case
studies,” Posendemonstrateda compelling empirical argumentby framing military

innovation theory in a positiviststructural epistemology8’ Posenbasedhis work on

Realist assumptionsfrom the international relations perspective.Posenrejected the
descriptiveorganizationabehaviortheoriesof military changeandinnovationin favor of

a more generalizableand predictable argument grounded in political science and
internationalrelationsperspectivesparticularly Neorealisnf8 Essentially,Posentested
organizationaltheoriesagainstNeorealisns structuralistframework89 concludingthat
balanceof powerdrovea states executiveleaderso inducechangein military doctrine
whennecessaryThe theoryandargumentsy Posenlaunchednew scholarlyinterestin

military change, transformation, and innovation and opened the aperture beyond
managerialleadershipandorganizationabehavioralexplanationdo tie military change
moredirectly to theoriesof internationalpolitics.

The richnessof Posens groundbreakingtheory and researchsparkeda flood of
intellectualactivity by otherscholarsseekingto shapethe researchprogramandexplore

the military innovationstudiessubfield as a part of security studiesunderthe broader

66 posenTheSourceof Military Doctrine Posershowedhelinkagesamonginternationakelations,
grandstrategy andthe developmenof military doctrineto drive capabilitydevelopmentSpecifically,
Posersoughtto understandhe determinant®f a natioris securityposture—offensive,defensivepr
deterrence—anbow thatposturerelatesto or is shapedy the military’ s doctrinaldevelopmenttor the
first time in securitystudiesmilitary innovationgaineda morerich androbustcausalinkageto civil-
military relationsandanatioris grandstrategyfurthermore Posershowedthatchangesn military
capabilitiesandorganizationaktructuresvasnot a simpletit-for-tat gameamongmilitary competitors.
Suddenly historical,techbasedexplanationglid not hold sufficientexplanatorypower.

67 Grissom,* The Futureof Military InnovationStudies’

68 The RealistandNeorealistschoolsof internationarelationsarguethatrelativemilitary poweris the
primarymechanisnfor achievingsecurity.For example Mearsheimeargueghatgreatpowersare
“determinedargelyon the basisof their relativemilitary capability” MearsheimerTheTragedyof Great
PowerPolitics, 5. How a nationdevelopghatcapabilityor therole thatinnovationplaysin securing
victory oncepoweris amasseds notaddressetly MearsheimerSeealsoWaltz, Theoryof International
Politics.

69 Farrelland Terriff. TheSourcef Military Change 27.
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discipline of internationalrelations. Since 1984, the evolution of military innovation
studiesgenerallyfollowed trendsn the broaderinternational relationBterature—moving
from Realismto Liberalismto Constructivismm—and organizationalstudies.Following
Posens book, military innovation scholarsposed questionsthat went beyond issues
narrowly relatedto technologicalkevolution’0 Using a variety of historical casestudies,

theresearchersoughtto empiricallytestquestionsuchas:

X “Whenandwhy do military organizationgnakemajorinnovationsin the

way theyfight?' 71
X Whatis therelationshipof strategy military doctrine, andnnovation72

X “Is it easierfor them[military organizationsjo innovatein peacetime,

whentheenemyis notengaging thenm combat,or is innovation easiein

wartimepreciselybecause theganlearnfrom combat?73

Othergeneralquestionemergedn themilitary innovation studie$iterature:

X Whatare thecharacteristicef successfuinnovation?

X Why do nationswith similar capabilitiesandresourceslevelopdifferent

meansandwaysthatleadoneto victory andthe otherto defeat?

X Whatare thecontextsthatmostshapewvhethera military innovatesor not?

70 Thereis a separatdut relatedliteraturefocusedon the Revolutionof Military Affairs, most
prominentlychampionedy Williamson Murray andEliot Cohenamongothers which focuseson radical
military-technologicatransformatiorfrom a historicalperspectiveThis line of thinking developed
significantlyfollowing the United States tremendouslyop-sidedmilitary triumphoverlraqin the 1991
Gulf War. Eliot A. Cohen,”A Revolutionin Warfare” Foreign Affairs 75,no. 2 (1996):37-54,
https://www.doi.org/10.2307/2004748RilliamsonMurray, “ Thinking About Revolutionsn Military
Affairs.” Joint ForcesQuarterly (Summerl997) http://www.dtic.mil/dtic/tr/fulltext/u2/a354177.pdf

71 RosenWinningthe NextWar, 1.
72 posenTheSourceof Military Doctrine

73 RosenWinningthe NextWar, 1.
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X Who are theactorsthatinfluenceinnovation andgadaptation, antiow does

thatwork atthevariouslevelsof war?
X Whenandhow doesinnovation occuftop-down” versus‘bottomup”?

X Caninnovation anchdaptatiorbeisolatedto technicaldevelopments, ds
there aargersocial,economicporganization, andulturalaspecto this

phenomenon?

To answerand codify the military innovationstudiesresearchprogram,scholars
useda variety of socialsciencebasedmulti-disciplinarymethodschallengingoneanother
overtheoryvalidity andexplanatorypower. In2006,Adam Grissomsummarizedhefield
into the competingschoolsof “civil- military relations,inter-servicepolitics, intra-service
politics,andorganizationatulture” 74 FromtheseschoolsGrissomLee,andMuellerthen
identified the most prominentindependentariablesexploredby scholars:geopolitical
threats,technologicaladvancementsyureaucraticpolitics amongservices the cultural
framing of problems,andoperationatacticaladaptatiorin the field.”> To simplify these
schools and variables used by organizationaland political scientists,| chose three
perspectiveso framethe broaderdebatesvithin theinterdisciplinarymilitary innovation
studiessubfield: rationalism,institutionalism,andculturalism.Theseperspectiveseflect
the categoriesof chronologicalargumentsandthe incrementabuilding of theorywithin
thefield.

74 Grissom* The Futureof Military InnovationStudies; 908.

75 Grissom Lee,andMueller, Innovationin the United StatesAir Force, 2. While organization
learningtheoryremainamportantandtangentiallyrelatedto understandingnilitary innovation,it tendsto
influenceboththe culturalandintra-serviceschoolsof thoughtwithin thefield of innovationmilitary
studies.
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A. LOGIC OF RATIONALISM (EMPIRICISM, STATE POWER, AND

UTILITY)

Thefirst perspectiverationalism?6 seesnilitary innovationasa“pragmatié¢ result
of direction handeddown to military departmentdy stateexecutivesas a responsdo
external security threats in the international system. According to this materialist,
instrumentalview, the seniorstateofficial formulatesa grandstrategyin responseo the
nation’s relative power position in the internationalsystem?’ The state official then
rationally choosesithera primarily offensiveor defensivemilitary approachfor the best
utility and directs the military servicesto adjust their doctrine and weaponsystems
accordingly’8 This perspectivef military innovation,championedy Barry Poserin The
Sourcef Military Doctrine drawsheavilyfrom theNeco-realisttraditionsof international
relationsand assumeghat political leadersare attunedto a “knowableenemy in the
internationalstrategiccontext/9 aremotivatedby securityconcernsandthreats,andbase
decisionson costbenefit strategiccalculationsof power balancing8® Furthermore,it
assumes perspectivavherethe patternof armsdevelopmentandmilitary innovationis

basedon empirical, positivist feedbackloops at the civilian level of leadership!

76 Rationalism in this case does not refer to a philosophical, epistemological rationalism of the
classical sense, wheeknowledge is gained independent of sensory experience. Rationalism is used as
shorthand for an empirical, datdriven process associated with ratieohbice models, utility, and such.
Peter Markie, “Rationalism vs Empiricism,” in Edward N. Zalta, ed.,StaefordEncyclopediaof
Philosophy Fall 2017, https://plato.stanford.eduibgi/encyclopedia/archinfo.cgi?entry=rationalism
empiricism

77 Jack Snyder, “One World, Rival Theories,” Foreigalicy 145, (NovemberDecember 2004): 55.

78 posenTheSourceof Military Doctrine Seealso Williamson Murray and Allan R. Millett, ed.
Military Innovationin the Interwar Period (Cambridge: Cambridge University Press, 1996), which
exploresthis perspectiveasonemechanismamongmanyin military innovationefforts. This unitary state
actoris coveredextensivelyaswell asModell, the RationalActor Model, also referredo a“logic of
consequencésn Allison andZelikow, Essencef Decision 13.

79 Alan Millett, “Patternsof Military Innovationin the InterwarPeriod; in Military Innovationin the
Interwar Period, WilliamsonMurray andAlan R. Millett, ed, 335.

80 key works outlining the Realist and Neealist positions include Hans J. MorgenthRaljtics
AmongNations: TheStrugglefor Powerand Peace(Boston, MA: McGrawHill, 1993); Waltz, Theoryof
InternationalPolitics.; Mearsheimer, Théragedyof GreatPowerPolitics.

81 The rationalism perspective of military innovation uses empirical, not rational, philosophic
foundations for knowledge development. For more on the distinction, sedviaekes, “ Rationalismvs.
Empiricism” TheStanfordEncyclopeé of Philosophy(Fall 2017Edition), EdwardN. Zalta(ed.}
https://plato.stanford.edu/entries/rationalismpiricism/.
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furthermoremilitariesdo not seekstrategicadaptation®n their own, choosingo focuson
tacticatlevel adjustmentsand improvementsonly. Rationalismsuggestghat innovation
within military organizationsequiresanexternalcatalystto effectmeaningfuichangeand
is basedn utilitarianreactionsevolvingfrom thestates position(economically militarily,
geographicallyetc.)within ananarchicglobal system Putanothemway, “ military change
is a rational response to changesn the strategicenvironmentat the behestof civilian
masters32 furthermorejt is a deliberatecalculation83 Eliot Cohenarguesfor this model
of an active and intervening civil- military model in SupremeCommand,challenging
SamuelHuntington’s earlier theories,which stressedan independenmilitary bestleft

alonefrom civiliansin orderto setwartimeagendasndthe mattersof defense34

Several scholars since Posen exposedthe shortcomingsof rationalism as a
paradigmfor military change.Theo Ferrell and Terry Terriff note that the Neorealist
approachgnorestherole andability for ideasto affectmilitary changeeitherpositivelyor
negatively;furthermore,this approachfails to give sufficient attention“to the role of
domesticpolitics in shapingstrategy.8> Additionally, DeborahAvant points out that
rational choice and a Neorealistmodel of military changedependsoo much uponthe
assumptionthat civilians pay attentionto security interestsand have the time and
inclinationto inducechangeo military doctrine—andthusthedirectionof innovationand
planning—whemecessary®é Startingin the early 1990s thesechallengego rationalism
produced an institutionalbased set of theories and argumentswithin the military

innovation studiegenre

82 Farrelland Terriff, TheSourcef Military Change271.As onecansee theassumptionsf
organizationatheorybuilt in the 1960sand1970sunderpinthis perspectivenamelythatorganizationsare
built to beroutineandefficient, thereforeprganizationsill not seekmeaningfulchangeon their own.

83 Stephen P. Rosen, Wand HumanNature (Princeton, NJ: Princeton University Press, 2005), 1.

84 Eliot A. Cohen Supremé&CommandSoldiers,Statesmergnd Leadershign Wartime(New York:
AnchorBooks,2002)

85 FarrellandTerriff. The Sourcef Military Change271.
86 Avant, Political Institutionsand Military Change4.
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B. LOGIC OF INSTITUTIONALISM (POLITICAL POWER AND GROUPS)

Thesecondriew of military innovation,institutionalism challengesherationalist-
basedunitary actor modelsand intrusive civil- military requirementsof the rationalist
perspectivelnstead,institutionalismconsidersthe impact of both foreign and domestic
factorsuponinnovationoutcomesAs early as 1970, GrahamAllison summarizedhis
perspective agovernmenpolitics 87 andalongwith Halperin,revealedheimportanceof
domesticbureaucratigolitics a coupleof yearslater 88 Institutionalismis looselyrelated
to advancesn Liberalist internationalrelationstheory, which broadenedhe level of
analysisbeyondstateunitary actorsandincludeddomesticandnon-statelevel actors;the
military servicesareamongthoseactors.Scholarsworking within this perspectiveargue
that intragroup and intergroup dynamics drive innovaion and that the nature of
bureaucracieshas many sourcesof change, best achievedwhen actors within the
bureaucracyare rewardedwith a significantgainin resourcesr prestige89 In the early
1990s StepherRosenPeborahAvant, andKimberly Zisk championedhis perspectivef
military innovation,claimingthatthe quality of integrationbetweemmilitary doctrineand
national security goals dependson much more than civilian direction as describedby
rationalism.The domesticand institutional variablesare equally if not more important

mechanism$§0

StephenRosenframed his researchas a problem of getting bureaucracieso
innovatein orderto preventfighting thelastwarwhile alsoseekingo understandhow and
when military organizationsmake major innovations.Posenfound that abundanceof

resourcesandinfluenceby major subgroupsf an organization*was neithera barrierto

87 GovernmenPoliticsis synonymouswith Modellll in Allison andZelikow, Essenc®f Decision
Allison andZelikow usethis modelto challengeorganizationatheoryasa setof outcomesandinstead s
theresultof bargainingof actorsat all levelswithin hierarchieghroughthe“interactionof competing
preferences Allison and Zelikow, Essencef Decision 255.

88 Graham T. Allison and Morton H. Halperin, “Bureaucratic Politics: A Paradigm and Some Policy
Implications,”World Politics, Vol 24 (Spring 1972).

89 Kimberly Zisk, Engagingthe Enemy:OrganizationalTheoryand SovietMilitary Innovation,1955-
1991 (Princebn, NJ: Princeton University Pre4993); RosenWinningthe NextWar, Avant, Political
Institutionsand Military Change

90 FarrellandTerriff, TheSourceof Military Change 10-12.
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noraguaranteef innovation.91 He claimedthatfocusingon budgetsvasnotasimportant
asoncethought,andhewenton to saythatwhenan organizationdid not redirecthuman
resourcego shapeinnovationdevelopmentpromisinginventionsand early adoptionsof
innovation efforts either stalled or were rejected altogethe®2 Additionally, Rosen
observedhatmilitary innovationdoesnot haveto necessarilyncludebehaviorakchanges
in the organization put can be characterizedy producingnew military technologie$3
Also, military innovationswereonly looselycontingentuponintelligenceaboutadversary
behaviorand capabilities;analysisandwargamesimulationsreduceuncertaintiegelated
to imperfectinformation aboutan adversarys technologicaldevelopmentgspeciallyin
peacetimé4 Rosenindicatedthat neitherintelligenceanalysisaboutthe enemy nor cost
utility alternativeanalysisnecessarilgrovemilitary technologicainnovation.He claimed
that military organizationstypically adoptedinnovative technologieswhen faced with
increasingnformationaluncertaintywithin the strategicenvironmen®> The adoptionof
technology,therefore,was shapedas a result of probabilities gleanedfrom imperfect
intelligenceanalysisand wargamesimulations.Finally, regardingcivilian oversightand
initiation of innovations,Posenassessedhat civilians had a relatively small role in
deciding which new capabilitiesto pursue,though they helped protect or accelerate
innovationsunderway.Like otherinstitutionalbasedscholars,Posenfound that civilian
control over promotion mechanismsaffected innovation efforts in peacetime,while
civilian scientistspromptedtechnologicalinnovation but did not have a major role in

outcomes6

Usingwhatshetermed‘institutionaltheory,” Avant built uponPoserandSnydets
organizationatheoriesstudyingthe mechanismghatdeterminéhowwell military doctrine

o1 RosenWinningthe NextWar, 252.
92 Rosen.
93 Horowitz, TheDiffusion of Military Power,38.

94 RosenWinningthe NextWar, 254.Intel analysisnarrowedhe rangeof possiblefuturesand
simulationsdentified a rangeof potentialmilitary requirements.

95 Rosen251.
96 Rosen256.
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eventuallyalignsandintegratesvith nationalsecuritygoals.Shefocusedontheinteraction
betweenstructureand process.Avant concludesthat civilian leaderscreateincentive
structuredo influencemilitary servicepreferencesandthat asincentiveschange so do

perceptionsowardideas Essentially sheconcludeghat” civilian interventionis neithera
necessaryor asufficientconditionfor military responsivene$svhenit comeso military

doctrinalchangejnstead,t is the degreeof unification betweenthe principle andagent.
Ideasareonly asconvincingasthe enticementshatbackthem97 In concertwith Posen,
Avant reassertsthat changesin international threats are not enoughto compel an

organization tannovateor change?8

Concurrently, Zisk criticized Posehs conclusions, noting that military
organizationgdo not alwaysresistdoctrinalinnovation,do not value statusand stability
over all else,and that internationalsystemlevel theoriesdo not best explain military
change despite theoretical parsimony?® Expanding on the foundation of earlier
organizationatheory,Zisk foundthatmilitary officersremainsensitiveto their perceived
adversarys changingdoctrineandforce capabilitiesandwill pursuechangedo their own
doctrineandcapabilitieso meetstatesecurityinterestsAdditionally, Ziskchallengedhe
monolithicview of organizaions—oftenreflectiveof only seniorleadership—arguingthat
officers haveindividual political and personalconsiderationghat they bring to debates
aboutpolicy anddoctrinaldevelopmentShegoessofar asto list “age,lengthof service,
educationalexperience,and psychological predisposition” as factors influencing the
directionand outcomesof innovationefforts 100 Zisk concludeghat seniormilitary and
civilians assecuritypolicymakersare both stateactorsseekingsolutionsto international

securityproblemsaswell asbureaucratiactorsseekingto maintainthe “healthof their

97 Avant, Political Institutionsand Military Change5.
98 Farrelland Terriff. TheSourcef Military Change274.

99 zisk, Engagingthe Enemy 3. Zisk exploredfive hypothesesthe correlationof foreignthreatsto
military innovation;innovationsalignedto organizationainterestsdomesticthreatsoutweighinternational
threatsn importancegdiscussioranddebateon policy innovationswill permeatehe community;
relationshipbetweercommunitybuilding andinterestformation.

100zjsk, 4.
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organizations.t01 FurthermoreZisk assessethat outcomesarenot fully explainableby
structural and proceduralmechanismsalone. She found that “organizationalinterests
constrainbeliefsandbehavior but do not determinebeliefsor behavior.”202 Finally, Zisk
confirmedAvant s earlierfinding thatthatanorganizationsinnovationethosplayedarole
in shapinganddeterminingputcomesNeithersclolarexplorecthatavenudurther,leaving
roomfor afutureculturalturnin themilitary innovationstudiediterature which | examine

in the nextsection.

The study of organizationalchangeas a function of group political and power
dynamicspeakedn the early 1970sthrough1980s103 likely shapingthe institutionalist
movemenin military innovationstudiesoy PosenAvant,andZisk. Rootedin psychology
andbehaviordisciplines organizationagroupstudiessoughto understandheway groups
interactwith other groups,clients, and stakeholdersFundamentato group behaviorin
organizationss thatorganizationsre ‘political systems$,and“whenpeoplegettogether,
powerwill beexerted. 104 Thisis the proverbialempirebuilding sooftenspokenaboutby
memberf anorganizationrwhenchidingpowerhungrycolleaguesBut poweris not just
individually generated.Political activity is often determinedmore by organizational
culture, which beginsto muddy the waterswith the cultural perspectiveof military
innovation.For now, it is importantto note that beyondthe levels of trust engendered
within andamonggroups,organizationafactorssuchclarity of roles,evaluationpractices,
reward allocation systems,performancedemands,and other organizationalpractices
impactpolitical maneuveringindactionamonggroups1095 All thesefactorshaveaneffect
ontheability of anorganizatiorto learn;thatis, to adaptandchangeThesepracticesffect

101zjsk, 3-6.
102zjsk, 184.

103Stephen P. Robbins, Essentiaf®rganizationalBehavior 6th ed. (Upper Saddle River, NJ:
Prentice Hall, 2000). See References for Chapter 11, “Power and Politics,” 284.

104 Robbins Essentialof OrganizationalBehavior 153-166.
105Robbins, 162.
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thedegreeof “fragmentation,” “competitiofi,and“reactiveness,experience@crossand

within groupsof the organizationt06

Leveragingthe efforts andlessonsof organizationagroupbehaviorandits effect
on chang/fnnovation,foreign policy expertstook seriously how institutional learning
behavioraffectedpolicy andworld politics; this occurredong beforemilitary innovation
scholargook up institutionalismasa perspectivdor innovationandchange Objectingto
therationalchoiceschoolof thoughtHalperinandAllison proposed bureaucratipolitics
model as a framework that focuseson individuals and their groups as they follow
“regularizedcircuits’ of bargaining,with the “bargainingand the result§ shapedby
organizational processesand valuesl07 The processesare highly correlated to
organizationabehaviorstudies,while the valuescomponeniof their work relatesmore
closelyto culturalargument&xaminedn sectionbelow. It wasnotlong until othermodels

of governmentainstitutionsemergedaswell.

Relatedto organizationakchangeand group interaction,the Iron Triangle model
emergedasa way for political sciencescholarsto describethe dynamicsof change(and
stagnation)within governmentalinstitutions. This model describesthe bonds among
stakeholdersn policymakingamongcongressionatommitteesjnterestgroups,and an
administrativeagencyl08 For military mattersthattrianglewould comprisethe Pentagon,
Congressionabrmed servicescommittees,and armamentsmanufacturersEisenhower

alludedto the strengthof Iron Triangleswhenhewarnedin 1961againsthepowerof the

106 Robbins, 270271. Fragmentation is due to specialization and creates stovepipes and warring
factions; competition undermines collaboration—as exacerbated by group politics; reactiveness keeps
management’s attention on crisis problem solving instead of on creation.

107 Allison and Halperin, “Bureaucratic Politics: A Paradigm and Some Policy Implications}443—
This model implies that actors act rationally based on “various conceptions of national security,
organizational, domestic, and pensl interests” instead of a single rational choice. In the end, any decision
or policy is an unstable, temporary compromise. Halperin expanded on the cultural aspects of bureaucratic
politics in the subsequent Morton H. Halperin, Priscilla A. Clapp, amdld Kanter, BureaucratiPolitics
and ForeignPolicy (Washington, DC: Brookings Institution Press, 1974).a&definition of learninganda
deepeisurveyof thelearningliterature,seeJackS. Levy, “LearningandForeignPolicy: Sweepinga
ConceptuaMinefield,” InternationalOrganization48, no. 2 (Spring1994).

108 puncan Watts, “IrorTriangle” Dictionary of AmericanGovernmenandPolitics s.v. “Iron
Triangle,” accessed July 17, 2018tp://libproxy.nps.edu/login?qurl=https%3A%2F%2F
search.credoreference.com%2Fcontent%2Fentry%2Feupamgov%?2Firon_triangle%2F0%3Finstitution|d%3
D901.
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military-industrialcomplex.In our case,a military servicecould easilybe substitutedor
the Pentaga asoneof thetriads.Sincethe early 2000s,the powerof triadshaswanedas
“issuenetwork$ nowdominateanddisruptthetriangles109 Thesenetworksarewiderand
looser than the triads, but leverageinformation, media, and other forms to relax the
stranglehold ofron Triangles!10 Changeandinnovation are nowiewedasa function of
collaborative networks, not just interrelated groups in governmentinstitutions and

bureaucracy.

Though initially concerned with business, management,and government
bureaucracy, the concept of adaptive innovation within governmenrts military
organizationsvasa logical next step. Someoutstandingvorks within this genreinclude
TheLogic of Failure, Military Misfortunes WhyAir ForcesFail, TheEchoof Battle and
TheAgile Organizationl!lIn studiesaboutmilitary organizationalearning, theaspecof
failure took centerstage For the organizationalearningtheorist,failure to learnis botha
factor of faulty thinking or imagingt12 andfaulty organizationabtructurest13 Thereare

both the personakhortcomingf individualsalongwith structuralproblemsthatleadto

109Rod HagueandMartin Harrop,ComparativeGovernmenandPolitics: An IntroductoryGuide
(New York: Palgrag,2004), 172. One example given in the Dictionary of American Government and
Politics of triads disrupted by issue networks is the tobacco industry; another is that military expenditures
on weaponry drop in times when there is not an over threat to tinérgo

110puncan Watts, Dictionargf AmericanGovernmenandPolitics s.v. “Issue Networks,” accessed
July 17, 2019http://libproxy.nps.edu/login?qurl=https%3A%2F%2Fsearch.credoreference.com%
2Fcontent%2Fentr§o2Feupamgov%2Fissue_networks%2F0%3Finstitutionld%3D901; Seelalso A
GrantandEdwardAshbee ThePolitics TodayCompaniorto AmericanGovernmen{Manchester, UK
Manchesteiniversity Press2002).

111pjetrich Dérner, TheLogic of Failure: Recognizingand AvoidingError in ComplexSituations
(Cambridge MA: Perseuooks,1989);Brian M. Linn, TheEchoof Battle: TheArmy s Wayof War.
(CambridgeMA: HarvardUniversity Press2007) RobinHighamandStephen]. Harris,ed, WhyAir
ForcesFail: TheAnatomyof Defeat.Reviseded (Lexington,KY: University Presof Kentucky,2016);
Eliot A. CohenandJohnGooch, Military Misfortunes,TheAnatomyof Failure in War (New York: Free
Press1990); SimonReayAtkinsonandJamedMoffat, TheAgile Organization:From Informal Networks
to ComplexEffectsand Agility (Washington, DC: DOD CommarahdControlResearchProgram 2005)

112 pietrich Dorner, The Logic of Failure: Recognizingand AvoidingError in ComplexSituations
(CambridgeMA: PerseuBooks,1989) Dornerconcludeghathabitsof “methodism leadto “seeingnew
situationsin termsof old, establishegbatternsof action;” anotherabitis to form “ballistic decisions asa
tendencyto ignoreconsequencedueto economizingor time andeffort. Finally, our effortsto info-gather,
plan,andprocesssolutionsis stronglyshapedy our humanneedto self-protecta positiveimageof our
own compeence.Pagel87-188; SeealsoLinn, TheEchoof Battle HighamandHarris,ed. WhyAir
ForceskFail.

113 CohenandGooch,Military Misfortunes AtkinsonandMoffat, TheAgile Organization.
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learning failures. The habits built into leadersover decadesof serving in the same
organizationaktructurecanbecomeossifiedandinflexible despitethe needto changedue
to pressingchallenges:14 But to simply blamethe organizationaleaderasanindividual
reflects a reductionist fallacy; the lessonis to understandthe critical tasks as an
organization seehemand howthatshapesndividuals behaviorwithin the organization.
Using Army history, Brian Linn arguesthat the institutionalizedcultural assumptions
derived from previouswars, and the desireto fight particulartypes of wars, leadsto
repeatedfailures to learn and innovate appropriatelyincluding failures in strategy,
technologydoctrine andleadershipt1>Working from Air Forcecase®f wartimefailures,
HighamandHarris concludethat threecategoriesof failure exist: thosethat neverhada
chancethosethat succeededt first but failed in the end,andthosethat failed but soon
afterfoundvictory.116 The conclusionfrom the Air Forcecasess thatairpowervictory in
war is highly dependentiponthelongtermhealthandinterconnectednesd government,

industry, andoopulacebeforeandthroughoutvartimel1/

In the latest turn of argument,Michael Horowitz maintainsinstitutional and
organizationafactorsasdriversrelatedto innovationbut proposeghe adoptioneapacity
theory to factor in organizationaltheory, institutional theory, cultural theory, and
internationalrelations theoriesall at once. This syncretic effort resultedin the first
attemptedholistic theory of military innovation.Adoption-capacity theory suggestghat
financial costsandthe burdenof organizationatequirementdo affect changedefinethe
distributionof innovationsaroundtheglobeaswell asdetermingheway eachactormakes
decisions!18 Horowitz concludesthat the degree and speedto which states and

organizationadoptmajor military innovationsis basedon aninverserelationshipto cost

114CohenandGooch,MiIitary Misfortunes 232.
115inn, TheEchoof Battle

116HighamandHarris,ed.WhyAir ForcesFail, 4-5. Thesearenamescolloquially referredto asthe
“deadducks’ “hares; and“phoenixe’ respectively.

117HighamandHarris,WhyAir ForcesFail, 355.
118Horowitz, TheDiffusion of Military Power,30.
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andorganizationatapacityto absorbchangell® While parsimoniousand attractive,the
theoryneglectgo considercultureasa interveningvariable,despiteHorowitZ s effortsto
deflectsuchcriticism. Additionally, the argumentestson a tautologythatthosewho can
changewill, andthosethat cannotwill not. On top of that, the adoptioneapacitytheory
fails to fully accountfor Avant sinstitutionalfactors,suchasofficer promotionincentives,
anddiscountsPosens findingsthatlarge programcostsdid not necessarilydetermilitary

organization®r nationsfrom adopting innovativanddisruptivechange.

Despite many strong argumentswithin the institutionalist and organizational
behaviorperspectivesthereare challengesand weaknessaas well. Rosenfound that the
impact of budgets,money,and resourceglid not haveas greatan effect on innovation
outcomes, weaning thebureaucratic theorgxpectatiorthatresourcdights would drive
outcomes.nstead,”talentedpersonneltime, and informatiori had greaterimpactson
innovation120 Anothercommonpitfall of groupdynamicswithin organizationsncludes
groupthink,wheregroup pressuregor consensuslrivesout critical thinking or minority
views 121 Additionally, Avant determinedthat a high degreeof innovation ethosand
organizationaflexibility with regardto learningandadaptatiorwill resultin anideological
strugglewithin the organization,which is a good thing. In other words, organizational

cultureseemdo matter,butto whatdegree ishequestion.

C. LOGIC OF CULTURE (SHARED MEANING, VALUES, AND IDENTITY)

Sincethe 1990s the culturalview hasascendedvithin military innovationstudies,
with mixedresults.StuartGriffin observedhatonly the organizationatulture schoolof
military innovation disputed rationatstructural explanationsby introducing cultural,

anthropological,and social causalfactors that challengedpredominantepistemological

119Horowitz, 32-39.
120 RosenWinningthe NextWar, 252.

121Robbins,EssentiaI:z)fOrganizationaIBehavior 99-100. See also Irving L. Janis, Groupthink:
PsychologicalStudiesof Policy Decisionsand Fiascos 2nd ed. (Boston, MA: Houghton Mifflin Company,
1982).
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views within the field.122 Following rationalismand institutionalism, this third view
framesmilitary innovationas a phenomenorof culturel23 The organizationalculture
perspectivetakes cues from internationalrelatioris constructivisttheory124 Military
innovation literature emphasizeswo cultural perspectivesorganizationalculture and
strategic culture. A third, much broader sociological perspective-a sociocultural
perspective—openshe aperture of the cultural perspectiveto consider factors not
traditionally examined by military innovation scholars. These three perspectivesof
organizationalculture, strategicculture, and socioculturalaspectsare the focus of this

section.

A rich literatureexistsaboutmilitary organizationatultureandhow organizational
culture contextualizes organizational policy, processesand innovation outcomes.
Originatingin the 1940s,organizationatulture studiesboomedin the 1980sasbusiness
leadergenewednterestin corporatiorstyles.Organizationatulture”is regardecdisamore
or lesscohesivesystemof meaningsandsymbol$ andis manifestedn espousedalues,
“assumptionsabout social reality,” and the “affective aspectsof membershipin an
organization.125 Assumptionsabouthow theworld worksandwhatsolutionsproducethe

bestresultsbecomengrainedn organization®vertime;126therefore! organizationgxist

122 gjizabethKier and Dima Adamskyprovidethe mostdominantculturally affiliated argumentsn
thefield of innovationstudies StuartGriffin, “Military InnovationStudies:Multidisciplinary or Lacking
Discipline? TheJournalof StrategicStudies40,no.1-2 (2016):205, https://doi.org/10.1080/01402390.
2016.1196358Seeoriginal works: ElizabethKier, “ CultureandMilitary Doctrine:Francebetweerthe
Wars; InternationalSecurity 19, no. 4Spring1995); Dima Adamsky,The Culture of Military Innovation
(Stanford,CA: StanfordUniversity Press2010)

123 EjizabethKier, Imagning War. Frenchand British Military Doctrine Betweerthe Wars
(Princeton, NJ: Princeton University Press, 19ga)rellandTerriff, TheSourceof Military Change
(2002).

124 pjexander Wendt, “Anarchy is What States Make of It: the Social Construction of Power
Politics,” InternationalOrganizations46, no. 2 (Spring 1992flexandeWendt,Social Theoryof
InternationalPolitics (CambridgeNY: CambridgeJniversity Press,1999); Martha Finnemore,
“Constructing Norms of Humanitarian Intervention,” in T®elture of National Security:Normsand
Identityin World Politics, ed. Peter J. Katzenstein (New York: Columbia University Press, 1996).

125ats Alvesson, UnderstandingrganizationalCulture (London: SAGE Publications, 2002), 3.

126 Edgar H. Schein, Organization@ultureand Leadership4th ed. (San FranciscoACJohn Wiley
& Sons, 2010).
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to constrain action in line with knowledge and preference$127 In other words,
“organizationis bias? 128 One canasses®rganizationatulturein manydifferentways,
but two methodsstandsout: DennisCoylée s grid-groupmodel 29 and StepherRobbinss
sevencharactettraits list.130 Coyle s mode| favored by political scientistsused*grid,”

which descrilesthedegree oktructureandaccompanying constrainssich agules,facts,
meansandlack of exit, and“group,”which describeshedegreeof socialversusndividual
culturaltendenciessexpressedn ends,values,andsuchl31 The secondmodelincludes
seven characteristicswhich “in aggregate capturethe essenceof an organizations
culture? 132 Robbinss sevencharacteristicinclude innovationandrisk taking attention
to detail; outcomeorientation;peopleorientation;teamorientation;aggressivenessnd
stability (statusquo in contrastgrowth). Subsequentlyl).S. military organizationgook

interestin relatedculturalwork asanoutgrowthof theirreflectionontheVietnamWar era.

Carl Builder laid the foundationfor contemporarydiscussion®n military culture
in hisrenownedwvork, TheMasksof War, which exploredU.S. military services identity
andbias.Usinga psychologicalensof personalitiesBuilder s studylaid a foundationof
organizationalcharacteristicsnorms, and preferenceghat has stood the test of time.
Builder identified the main altarsof worshipthat drive serviceidentity; for the U.S. Air
Force,that alter is technologyl33 While relatedto the ideaof organizationamasksand

influentialto Builder swork, Halperindiffersslightly andinsteadecommendghe concept

127pennis J. Coyle, “A Cultural Theory of Organizations,'ulture Matters: Essaysn Honor of
AaronWildavsky Richard J. Ellis and Michael Thompson, ed. (Boulder, CO: WestviewPress, 1997).

128 Michael Thompson and Aaron Wildavsky, “A Cultural Theory of Information Bias in
Organizations.’Journalof Managemen$tudies 23, 273, quoted in Dennis J. Coyle, “A Cultural Theory of
Organizations,” in Richard J. Ellis and Michael Thompson, eds., CilMatters: Essaysn Honor of
Aaron Wildavsky(Boulder, CO: WestviewPress, 1997), 62.

129pennis J. Coyle, “A Cultural Theory of Organizations,” 62.
130Robbins Essentialof OrganizationalBehavior 235.
131Coyle, “A Cultural Theory of Organizations,” 62.

132 Robbins Essentialof OrganizationalBehavior 235.

133Builder, TheMasksof War. The Army’s altar, according to Builder is the Nation and its citizens;
the Navy’s altars are tradition and independence.
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of organizational‘essencé134 In other words, the dominantgroup’s cultural identity
informshow it seegheorganiationsmissionandwhatcapabilitiesarebestto accomplish
the mission.Whetherdescribedas bias, masks,or essencethe conceptsendurein their
descriptivepower.In 2019,aU.S.governmentsponsoredtudyof organizationatulturés
impactuponinstitutionalrivalries confirmedthat Builder s characterizationstand,with
culturestill driving “eachserviceés competitivegoalsandbehaviorsyhich bothstrengthen

andimpedeservices ability to adaptandreact’ 135

As the culture perspectivegrew in importance within the field of military
innovationstudies,scholarsdeterminedhat culture profoundly shapesnterestsand that
the degreeof agreemenacrosssubculturewithin the organizatiorshapesow andwhat
civilian leadersspendtheir time on towardgeneratingnnovativechangel36 Kier attacks
the rational and functional determinantsof a military’s doctrine, insteadalleging that
organizationatulturecombinedwith domestigolitical concernglriveswhetheramilitary
choosesnoffensive versusdefensivebasedloctrineandthe consequeniveapors/policy

choices137

Following Kier’s work, retired Marine Colonel Terry Terriff examinedthe U.S.
Marine Corpsasa caseof innovationcultureandarguedhatthe Marine Corpdevelopeda
cultural norm of paranoiain responsdo repeatedcattemptsto disassembl®r absorbthe
organizationt38 Finally, organizationatulturecanbe usedto predicta services reaction

andsupportor rejectionof policy change®y civilian leadershipCulturebecomeshelens

134Ha|perin, Clapp, and KantaBureaucraticPolitics and ForeignPolicy, 27. The book argues that
the Air Force’s essence is to fly combat missions, while the focus of those missions has changed over time.
The essence of the Navy is to “maintain combgistihose primary mission is to control the seas. The
Army’s essence is ground combat capability and is “less interested in those function that they view as
peripheral,” such as advisor groups, air defenses, special forces, or d¢osutgency efforts.

135zimmermaret al, Movemenaind Maneuver 183. Thereportconcludeghatwhile competitionhas
changedn methodandmodalityamongthe servicessincethe GoldwaterNichols Act of 1986, institutional
competitionremainshighly entrencheé&ndcombativedueto culturaldeterminant®f organizationagoals.

136Kier, “CultureandMilitary Doctrine”; Kier, ImaginingWar.

137ghe argues against Posen’s theory that doctrines arise as a rational response to external threats as
well as against Jack Snyder’s theory that militaries always choose offensive doctrines as a bureaucratic-
institutional means to garner greater shares of government budgets and resources.

138Terriff, “ Innovateor Die’.
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throughwhich policy preferencegmergeandpolicymakerscanusespecifictoolsto gain
bargainingleverageto move military policy and innovation by understandingthese
lensest39 Critics rebutKier often on the basisthat sheoverreachesn herinsistenceon
theexplanatorypowerof hertheoryandthatit lacksgeneralizabilityl40thoughmostagree
that she successfullychallengedPosenand Snyders rational and functional arguments
aboutoffensivedoctrinesasthedefaultfor all military organizations.

Organizationalculture is not only applicableto determining general policy
positions Mahnkenargueghatorganizationatulturecanimpacttechnologydevelopment
andadoptionaswell. Mahnkenobserveghattechnologyitself wasshapedy the culture
of eachof theU.S.military services in fact,heallegeghatcultureshapedechnologymore
than the other way aroundl4l Accentuatingthis relationshipof technologyto culture,
Bousquet similarly identified specific scientific approachesto war rooted in the
predominantscientific and technological frameworks of particular periods of time:
mechanistic,thermodynamic,cybernetic,and “chaoplexi¢ (a networkcentric theory

basedon nonlinearscience)l42

Exploring culture from a national perspective, Dima Adamsky took a slightly
different approachregardingmilitary innovation, insteadlooking at strategicculture.
Adamsky argued that a nation’s strategic culture affects the way defenseexperts
intellectuallyframeparadigmatichange Essentially a nation’s cognitivecultureaffected

the entiresecurityapparatus learningprocessesadoptionof technologiesanddoctrinal

139Jeﬁ‘reyW. Donnithorne,* PrincipledAgents:ServiceCulture,Bargaining,andAgencyin
AmericanCivil- Military Relations’ (PhD dss, GeorgetowrlJniversity, May 2003,
https://repository.library.georgetown.edu/bitstream/handle/10822/559479/Donnithorne_georgetown_0076D
_12323.pdf?sequence=Aimmermaret al, Movemenand Maneuver

140 RobertJ. Young, eviewof ImaginingWar: Frenchand British Military Doctrine Betweerthe
Wars, by Elizabeth Kier, Hlet Reviews(Septembef997),https://www.hk
net.org/reviews/showrev.php?id301;Russell Innovation,Transformationand War.

141 ThomasG. Mahnken,Technologyandthe AmericanWayof War Since1945(New York:
ColumbiaUniversity Press2008) 10. Mahnkenargueghattechnologycandramaticallyalterthe structure
of organizationsvhile atthe sametime a services culturein turn “ determinesvhich optionsaremoreor
lessattractive”

142 antoine BousquetTheScientificWayof Warfare: Order and Chaoson the Battlefieldsof
Modernity(New York: ColumbiaUniversity Press2009.
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changegesultingin and explainingthe varianceacrossnationswith regardto “military
innovation basedon similar technologiesi43 When consideringthe sametechnology,
cognitive stylesinterveneand shapeboth a theory of victory andhow andwhy a nation

generateparticularinnovativeoutcomest44

Thethird perspective considemunderthebroadculturalperspectives anchoredy
asociologicalensoutsidethe normalprogramof military innovationstudiesputthislens
deliversalong-standingpsychologicakxplanatiorof warfareandhow sociologicaffactors
impactweaponchoices.The proponent®f sucha view suggestshathumansociological
and evolutionary forces. This perspectivedraws heavily from culture studiest4>
neuroscience&46 psychoanalysi$4? philosophyl48 and biology,149 focusedon the
interactionbetweenpeopleandthe culturethey live within. It manifestan suchwaysas
materialand emotionalfeaturesof the society,andis reflectedin attitudes,rewardand
praisepracticesandtechnology.The socioculturalview assumepeoplearesocialbeings
andthatthe changen institutionsoccursfrom emotionalconnectiongndidentity through
thesociallyconstitutedorocessesf ideasandstoriesuntil theyhardennto institutionsand
materialexpresns of society.Humannatures “emotion,stressandhormonessuchas
testosteronareimportantplayers$ in behaviorsaandchoicegelatedto issuef war, peace,
and warfare. Thucydides assertionthat fear, honor, and interest drive much of
humankinds bellicosity finds its homein this socioculturalperspective—especiallyif

interestsare interpretedsthebiologicalandneurologicaimakeupof maleandfemale.

14?’Adamsky,TheCuItureof Military Innovation,131.
144Adamsky,131.

145KarenHuffman, Karen Dowdell,andCatherineAshley SandersonPsychologyn Action, 2nd ed.
(JohnWiley & Sons,Inc., 2017, 7; O'Connell, OfArmsandMen

146 RosenWarandHumanNature

147 panielPick, War Machine: TheRationalizationof Slaughterin the ModernAge(New Haven, CT:
Yale University Press, 1993).

148 o’connell, Rideof the SeconcHorseman
149 Al thebooksin this section useHdiologicalforcesasexplanationst onepoint or another.
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This is not to say the argumentaboutwar and weaponsis basedon biological
determinismiS0butrathersocially constructedvithin thelimitationsof humanexperience
andbiologicaldevelopment>!In otherwords,“war cannotbe externalizedand alienated
from humanity,sincehumanidentity itself . . . is foundedon war.” 152 To takeit onestep
further, manhoodis foundeduponwar. Logically then,weaponsransformman*“into a
creatureo bereckonedvith,” 153andif oneunderstandthissociologically thenit is easier
to understandveaponsdevelopmenbutcomesas symbolsand artifactsof sociocultural
significancel®4 If this is the case,then UAV developmentmust be consideredan
outgrowthof historic andevolving sociologicalfactors.Specifically,if UAVs threatena
military organizations identity of sharedmeaning status,andconstructof humannature
aspracticedhroughacertainapproactio warfare thenthemilitary organizatiorwill resist

or outrightrejectthe UA. Theopposites equallytrue.

The cultural lens is not without its shortcomings.Many scholarspoint to the
problemof proving that the phenomenorof culture existsin constructivistapproaches.
Also, it is very challengingto definetermsandconceptsassociatedvith culturewith any
degreeof specificity, thus making it more challengingto test culturally basedtheories.
Evenmore problematic,cultureis relative,not absolute and changeswith time. Finally,
the methodology oprocesdracingfails to revealstrong causatiofor both organizational
cultureandcognitivecultureapproachesasadmittedby bothKier andAdamsky.Culture,
in theend,representa setof ideas‘ratherthana determinanbf behavior,” andhe ability

for cultureto explainbehavioris limited.155

150 RosenWarandHumanNature

151peter L. BergeandThomaslLuckman TheSocialConstructionof Reality: A Treatisein the
Sociologyof KnowledggNew York, NY: Anchor Books, 1966)

152pjck, War Machine 46.

153 0’Connell,0f Armsand Men, 21

154 0'connell,0f Armsand Men, 5.
155Adamsky,TheCuIture of Military Innovation,140.
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D. INNOVATION GENESIS AND CONTEXTS

Military innovationscholarsdentify four contestedriginsfrom which innovation
starts:top down, bottomup, internaland external.Top down is leadershipdriven, often
throughthe useof hierarchicapower,charismatigpower,or the shapingof rules,doctrine,
andprocessed>6 A bottomup view of innovationperceivesnnovationandadaptatioras
an outcome of organic field and staff work that incrementally accumulatesinto
organizationaltransformationthrough reactive adaptationt>’ The internal perspective
derivesprimarily from the cultural schoolof military innovationdependingon the unit of
analysis(stateor organization) while externaldrivers spring from primarily realistand
institutionalistcamps.l assesshat noneof theseorigins hold a privileged placeamong

military innovation theoristsandthe catalystsaregeneralizable irmostcontexts.

In addition to the directional origins of innovation, scholarswithin military
innovationstudiesand managemenstudiesidentified that innovation—andparticularly
technicainnovation—move cyclesanddegreesOnewayto look atthedegredo which
anorganizationncorporatesaninnovation,is theincrementaincreaseovertime through
everwidening levels of acceptance,routinization, and assimilation across the
organizationalenterprisel58 Another view is that organizationsmove in phasesfrom
invention,to partialadoption to full adoption>9A third view, onemorehotly debatedis
thatthe degreeof innovationoccurseitherasincrementakvolutionor moredrasticallyas

156 poserandRosenarethe dominanttheoristin thetop downcategorywith Cohensupporting
throughhis view of civil- military intervention.

157The bottomup origin of adaptatiorcapturedhe military innovation studies field attentionover
the pasttento twelveyears resultingin effortsto showwhenandwhy effectiveadaptionccurandhow
thosevariationsbecomeformal institutionaldoctrine.TheoFarrell,“ Improvingin War: Military
Adaptationandthe British in HelmandProvince Afghanistan2006-09,” Journalof StrategicStudies33,
no.4 (2010);RussellInnovation,Transformatiorand War, RobertT. Foley, StuartGriffin andHelen
McCartney," Transformatiorin Contact:Learningthe Lesson®f ModernWar,” International Affairs 87,
no.2 (2011) 253-70, citedin Griffin, “Military InnovationStudies’ 200.

158 MatthewA. Douglas,RobertE. OverstreetandBenjaminT. Hazen," Art of the Possibleor Fool's
Errand?Diffusion of LargescaleManagemeninnovation; BusinesdHorizons59 (2016):379-389.

159 DenningandDunham,Thelnnovatorf s Way; 8.
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revolution160Warspeedshingsup;thepaceof innovationin peacetimés moremeasured.
Reformandrevolutionarethewatchwordf peacetimewhile adaptatiorandevolutionary
experimentatiomccurin wartime Forexampleijt is in peacetiméhatradicalchangesook
placewithin the Germanmilitary’s doctrineand weaponshetweenthe World Wars,and
the United Statesvastly reformedfollowing the Vietham conflict with the Goldwater
Nichols Act, professionalizationandthe secondoffset s adoptionof stealth,spacebased
communicationsandprecisionweaponsDuring war, incrementaldaptionds the norm,
suchas the tit-for-tat spiral of respondingtactics changesn the improvisedexplosive
ordnancdight in Afghanistanbetweerthe United Stateqandits Allies) andthe Taliban.

As for cycles of innovation, the innovation literature providesno overarching
frameworkor typology; only onestudyon the Air Forcedescribesmmediate short.and
longcycles respectivelyeflectingsortiedebriefs fiscalyear(FY) developmenplans,and
multi-year developmenplans161 Within the organizationatheory literature,a different
explanations offered,suggestinghatinnovationtakesplacethroughtechnologyadoption
modelsand S-curves.In both models,technologyexperiencegarly adoptionandgrowth
by afew ambitiousactors butadoptionwill thenreachabendtowardexponentiahdoption
beforehitting asecondendleadingtowardplateauediseandeventuaphaseoutt2These
S-curves have no defined timeline, but are holistically impactedby social, cultural,
scientific, and economicfactors.Finally, the timing of military transformationis likely
critical to its adoption163While technologymight besuitable theintellectualstrategyand
rationalefor theuseof technology mighhindertechnologicablevelopment.

Contextually,military innovationscholarsorientinnovationcasesastaking place

in one of two primary environments:peacetimeand wartime. This approachhelped

160«an [revolution]is a combinationof newmilitary organizationagoalsandstructuresvith new
operationapracticeson the battlefieldthataresometimesut not alwaysdriven by newtechnologies.
MichaelHorowitz and StepherRosen,Evolutionor Revolution? Journalof StrategicStudies?8, no. 3
(June 2005), 441https://doi.org/10.1080/01402390500137317.

161Grissom,Lee,andMueIIer, Innovationin the United StatesAir Force, 89-91.

162FrancisStokesBerry andWilliam D. Berry, “InnovationandDiffusion Modelsin Policy
Research, in Theoriesof the Policy Processed. PauA. Sabatie(Boulder,CO: WestviewPress2007)

163Erik J. Dahl, “Net-Centricbeforeits Time—The JeuneEcoleandits Lessondor Today; Naval
War CollegeReviews8, ro. 4 (Autumn 2005), 129.
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delineatewhen andif variablesmechanismswvere presentand if so, how the variables
determinedbutcomesRosensummarizedPosens view that peacetimennovationoccurs
not becauseof threatsfrom an adversarybut when “structuralchangesn the security
environment providedincentiveto generatdresh promotionoptionsfor young officers
embarkednnewwaysof war.164 Additionally, Poserdeterminedhatin wartime,reforms

occur most often when linked to new “measuref strategiceffectiveness within the

organizationt6>

E. EVALUATION OF THE LITERATURE

The military problemof innovationoutcomesandadoptionasrelatedto UAVS is
the focusof this dissertationFrom the literatureon innovationstudies,outcomeswithin
military department$o innovateor notarearesultof complexmechanismdn their efforts
to createthe meansandwaysto ensureeffectivenessn meetingcurrentand anticipated
problemsets military departmentslo notoperatdn avacuumapartfrom a statés civilian
leadersNor doesa military serviceoperateasanislandapartfrom otherservicesandthe
broaderstatesecurityapparatussit shapests understandingf likely threatsdetermine
missions, and competesfor resources.Finally, military departmentsfunction as an
institution of the statefor the purposeof war andasan organizatiorbuilt on preceptsand
assumptionshat providea structureto efficiently meetgoals166 Takenasawhole,these
dynamicscanresultin awide rangeof outcomesvhenit comego thedecisionto innovate,
partiallyinnovate or notinnovateatall. Prescriptivesolutionsof predictivevalueexistbut
arehighly challengedswell. Like its parentfield of international relationthereis a give
and take relationshipwithin military innovation studies betweenparsimonyand the
richnessof theoreticaldescriptionasthe unit level of analysisdrivesfurtherdownto the

individual actorlevel.

164Rosen,\NinningtheNextWar, 251.
165Rosen

166Thisis inferredby Zisk' s theoryandconclusionof therole of military officersandhow they
executehatrolein relationto effortsto innovatedoctrineandforces.
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The military innovationstudiesfield remainsfar from settled.Opportunitiesexist
to challengeand expandthe “researchagenda both theoreticallyandin practicel6’ As
recentlyas2016, leaders thefield identified currentgapsin theoreticaknowledgeasto
the role and effect of Social Shapingof Technology,critical theory, and reflective
epistemologieson military innovation168 Additionally, military innovation scholars
remainconcernedhatthe field is stalling, is in jeopardyof becominga niche specialty,
andhasbecomedefinedby a highly-conservativapproach69thatinstinctively defaultsto
“structuraland functional analyse$.170 Additionally, most of the originating academic
disciplinesthat scholarsusedto examinemilitary innovationhave not readily accepted

military innovation empiricatesearclasstudieswithin their own fields.171

Beyondthesemethodologicalkconcernsthe literature only recognizegpeacetime
andwartime as the contextfor innovation,makingit hardto understanchow militaries
innovatewhenthedistinctiondoesnotfit neatlyinto thosecategories:’2Recentoctrinal
changesn U.S.joint publicationsnascentlyrecognizecdhis conundrumt?3 Therefore,|
proposea third contextualcategoryof military innovation:perpetuakonflict, which lasts
decadesThisis theconditionwherenationsandtheir military servicemavigatdong-term
and shortterm innovationamid encompassin@nd unendinglow-intensity conflict. The
two studiesthat loosely considerlong-term innovationduring wartime include Andrew

Krepinevichs study of the Army in Vietham and Terry Piercés researclon disruptive

167 Griffin, “Military InnovationStudiesMultidisciplinary or Lacking Discipline? 214.

168 Griffin, 214-218.

169 Griffin, 207.

170kjer, “CultureandMilitary Doctrine; 92.

171 Griffin, “Military InnovationStudies:Multidisciplinary or Lacking Discipline?”208-211.

172 Eor now, asimpledescriptionof wartimeis the sustainedengagemenf military operations
againsta sizablefoe thatcando physicalharmto the state;peacetimas the opposite Peacetimés the
opposite Of coursethereis difficulty in cleanlydelineatingpeacetimdrom wartimein themodernworld
systemaswell asthe evolvingwaysthatnationsandmilitary departmentslescribenationalsecurity
threats.

173 jointChiefs of Staff Strategy JointDoctrineNote 1-18 (Washington, DCJointForce
DevelopmentApril 25, 2018),l1I- 1. Stateandnon-stateactorsarecharacterize@dlonga composite
spectrunof “cooperatiort, “conflict belowthethresholdof armedconflict,” and“armedconflict.” It is the
within the second categotlyatthe phenomenomwf innovationasnot fully beenstudied.
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innovation174 This third contextuakategorybegsthe question: How do military services
ensureappropriateand adequatennovationfor future battlesin the midst of sustained,

decadedong conflict?

Oneof the major limitations of the military innovationliteratureis the contested
yet universal use of the four directional origins of innovation. It is not necessarily
problematicthat innovationoriginatesfrom top, bottom, internal, and externalcatalysts
(thoughtherewasatime whenthis wasnot given). The debateneedgo evolve.Themore
interestingquestions whatarethe mechanismsghatdeterminghe cycle speedanddegree
of acceptance—thas, the varianceof organizationalchange—regardlesgand perhaps
becaus®f) wheretheinnovationprocesstems.Takinga cuefrom Terry Pierces engine
of innovation,his modelof needinga driver andfuel for changeis helpful, but not fully
usefulasframedto disguisennovationandthenpushit throughanorganizationThereare
motivationalmechanismshat spuron the processput they arenot limited to leadership
and managemenftactors. Additionally, there are mechanismsthat will dampenthe
prospectf innovationthat are not a matterof managementvizardry. Thereis ample
opportunityto re-framethe origin, cycle,anddegreeaspectof military innovationbased

on amoremeasure@ndconstrainednechanisnperspective.’s

Another problem within the innovation literature is that the casesfor testing
theoriesare heavily biasedtoward groundforce institutions, calling into questionthe
assumptiongrom which manytheoriesare based.The predominanimethodologicabnd
empirical frameswithin the innovation literatureimply a few key assumptionsThose
assumptiongclude:1) military servicesnnovatein a similarway to allow generalization
acrossthe service cases;2) the civil-military relationshipsand institutional political
dynamicswith regardto military innovationcan be generalizedand modeledprimarily

through Army/groundforce examples;and 3) the strategic culture of the state is

174 Andrew Krepinevich,TheArmyand Vietnam(Baltimore:JohnsHopkinsUniversity Press;1986)
Pierce Warfightingand Disruptive Technologies

175Mechanismg produceor generate’dr preventoutcomesandaresufficientfor outcomesComplex
mechanisnf constituterobustcompetitiori andarenot causesGary Goertz,MultimethodResearch,
CausalMechanismsand CaseStudies:An IntegratedApproach(Princeton:PrincetonUniversity Press,
2017), 34-45.
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deterministicenoughthatit leavesnternaldifferencesamongbranche®f themilitary asa

weakindependentariablel76

Asrecenias2016,scholardamentedhatnotonly hastheinnovationliteraturefield
focusedalmog exclusivelyon groundforceinnovationsince9/11, but moresignificantly,
Adam Grissom claimed “the Air Force innovates differently than other military
organizations.t’7 The Army tendsto innovatefirst through doctrinal changeded by
seniorleaderswhile the Air Forcetendsto innovatewithout significant changesn its
doctrine,and evensometimeswithout changeto its organizationalstructurel78 This is
importantto note,becausef thatis the case thenthe bulk of military innovationstudies
literature—from the outset of Barry Posehs seminal book The Sourcesof Military
Doctrine—is potentially biased,incomplete,inconclusive,or needsreframedaltogether.
Sincemuchof themilitary innovationliteraturerestdfirst uponthedevelopmenof doctrine
andthendoctrinés integrationwith nationalobjectives,the premisethat doctrineis an
independenor interveningvariableto successfulnnovationin all military organizations
bearsreexaminationJamesRussell,in his studyof the U.S. Army in Iraq, concludesas
much,statingthatheandothershavemorerecentlydeterminedhatdoctrinewasa“weak;
but still important,independenvariablewith regardto military innovationl79 Canboth
scholarseright—doctrineis critical anddoctrineis ancillary?Grissoms studyof the Air
Force contradictedRussells conclusionthat doctrine was not a key determinantof
innovationin the Army. Grissomsuggestedhatdoctrineplaysvery differentroleswithin
the Army andAir Force;doctrinedrivesinnovationin the Army, butlagsinnovationin the

Air Force.Unfortunately,Grissomdid notconductcase comparisorie provehis point.

The Air Force as a departmentdeservedurther scrutiny as a casewithin the

innovation literature; this would help determine the relative merit of the above

176 Thereis animplicit andgrowing debatewithin theliteratureconcerningheseassumptionsaswell
asto thelink betweerdoctrineandthe outcomeof military innovation.

177Grissom,Lee, and Muellerinnovationin the United StatesAir Force, 88.

178 Grissom,Lee,andMueller, 88-92. Of note, therewaslittle comparativediscussiorwithin this
monographetweenrArmy andAir ForceorganizationsThis observatiorwasmadebasecdn theliterature
overviewwithin thefield. A morecarefulanalysisis neededo corroboratehis claim.

179 Russell,Innovation,Transformationand War, 29.
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assumptions.Equally limiting in the searchfor explanationsis that literature on
organizationallearning rarely includesAir Force cases when Air Force innovationis
studied scholarswithin the military innovationstudiedfield rarelyconsiderorganizational
learningperspectivesOverall,the crosspollinatingof military studiesheoryandpractice

into otheracademic field®f study hasiot happenedavith anyregularfrequency80

Finally, opportunitiesexistfor specificresearcltasedhatareunderrepresentdd
the literature The first, the USAF, was introducedabove.Grissom,Lee, and Mueller
lamentthe dearthof Air Forcecasestudies!8l Beyonda few prominentexamplege.g,
CloseAir Supportin World War Il andthe strategidbombingforce),additionalinquiry to
developspecificexplanation82within the Air Forcecouldprovideinsightinto innovation
efforts within emergentvarfighting domainssuchas space cyber,andinformation. The
secondsetof casedhathavehadlimited exposuréan theliteraturearethosecasegealing

with roboticsasa broadcategoryof technicalinnovation.

F. CONCLUSION

Innovationasmilitary scienceandorganizationabehaviolis crucialto strategyand
state security; furthermore,innovation adoptionand diffusion—whethertechnological,
conceptual,or organizationalchange—molds the characterof international conflict.
Military innovationresearchusesseveralperspectiveso explainthe phenomenoneach
emphasizingdifferent causesand mechanismsto include systemic rational choice,
institutional politics, and organizationalculture. A utilitarian view would simplify the
adoptionof innovativetechnology sayingthatif the innovationbringsan advantagethe
organizatiorwill adoptit; if not, the organizatiorwill rejectit.183 Socialscientistsreject
this view, and a vigorous debateon what perspectiveand causesbestexplain military

180 Griffin, “Military InnovationStudiesMultidisciplinary or LackingDiscipline? 219.
181Grissom,Lee,andMueIIer, Innovationin the United StatesAir Force, 92.

182v/an Everaemphasizedhevalueandpreferencdor a*“generalizegpecificexplanatiofi in theory
building, which identifies"thetheorieshatgovern”aspecificevent,asanexampleof amoregeneral
phenomenornVvan Evera,Guideto Methods 15-16.

183|na Sophie Kraft, “Military Discourse Patterns and the case of Efiaded Operations,Journal
of Military and StrategicStudiesl9, no. 3 (2019): 86, https://jmss.org/article/view/58290
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innovative outcomeshasensuedor the pastthirty years.The sociologyof war provides
anothewiew of how statesandmilitariesshapeheirapproachet war, takemeaningrom

conflict,andshapenveaponchoices Giventhatno singleperspectivérumpsthe others the
bestconclusionis that the “processof military innovationis highly complexandis not
reducible to general statementson revolutionary technologiesand broad strategic
documents.284 Unmannedaircraft as part of greaterroboticstrends-8> in the changing
characterof warfare offer a relatively unexploredbut hot topic in strategic force

production, organizationddehavior, andhe future of conflict.

184 aura Schousboe, “The Pitfalls of Writing about Revolutionary Defense Technology gniles
Rocks July 15, 2019, https://warontherocks.com/2019/07gitfalls-of-writing-aboutrevolutionary-
technology!/.

185paul Schrre, “Why Drones are Still the Future of War; Troops Will Learn to Trust Them,”
Foreign Affairs, February 15, 201&ttps://www.foreignaffairs.com/articles/unitatates/20182-15/why-
dronesarestill-future-war.
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. COMMON CONTEXTUAL FACTORS TO UAV EPISODES

... hightechnologyweaponry ridiculedin the past,[is] now cominginto
their own andsavinglives—not only Americanlives and Coalition lives,
but thelives of Iraqi citizens186

—PresidentGeorge H.WBush, 1991, OperatiddesertStorm

This chapterdelivers the common contextualfactors acrossservice casesthat
impacttherationalinstitutional,andculturalperspectivesitroducedn Tablel of Chapter
I. Chapterll alsodescribeshehistoricalandbudgetarycontextleadingup to, andduring,
the UAV adoptionepisodesof 1991to 2015; furthermore,it explainsthe predominant
securitystrategyperspectivest the nationat andservicelevelsof the U.S. government,
andthe chaptersituateshe periodof interestin its technologicakcontextwhile exploring
service specific approachegso scientific and technologicaldevelopment.Paraphrasing
historianWilfred M. McClay, military innovationefforts beginin the middle of an on-
going securitycontext,and military organizaions are ladenwith prior-held experiences,
incentives, assumptions,and constraints,which impact how an innovationadoption
episodeunfolds187 Prior experiencesind resultsfrom earlier acquisitionefforts inform
thethoughtsof individual actorsandwhole organizationsThe political-economiaealities
and governmendnstitutional roles competefor resources,constraining each others
decisions.Furthermorejntra-governmentaprocessesand organizationabracticescause
eachinventionto resolvein distinctive ways. What follows prepareshe readerwith a
baselineof relevant contextual knowledgethat enablesdetailed UAV programmatic
discussiong chapterdour throughsix, aswell asdeepenshefactortestanalysisof UAV
adoption episodeswith respectto the military innovation hypothesesof rational,

institutional,and cultural factors. The chapterconcludeswith a shortintroductionto the

186 Alan Geyer and Barbara G. Green, Lirethe Sand:Justiceandthe Gulf War (Louisville, KY:
Westminster/John Knox Press, 1992), 137, cited in Zimmerman et al., Mowrdéfdneuvey 201.
Spoken by Bush at a press conference during the Gulf War, referring to precision guided weapons, which
rely upon the Global Positioning System (GPS) for navigation. Navigation with GPS would be a vital
development to overcoming the navigational limitations of UAVs since their invention in 1915.

187 wilfred M. McClay, Landof Hope: An Invitationto the GreatAmericanStory(New York, NY:
Encounter Books, 2019), 3. McClay's line is: “History always begins in the middle of things.”
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DOD acquisitionprocessand key-actor roles. Thoseknowledgeableof UAV historical
developmentmilitary history of the U.S. services andthe DOD’s acquisitionsystemcan

usethis chapterasreference anthoveto thecasestudies.

A. UAV PERIODS AND OUTCOMES IN THE UNITED STATES

TheU.S.military’ s pursuitto construceanunmannedaircraftbegarwithin adecade
following the Wright Brothers first flight in 1903.The hopeof achievingsustainedand
controlled flight without pilots becamethe next frontier of aeronauticalevolution188
Within the United StatesUAV developmenprogressed whatcanbedescribedasthree
sequentiakpochf time, asshowin Figure3, andnamedbasedn thebroadoutcomef
theperiod.Thefirst epoch,from 1915to 1958, resultedin only afew operationakystems
within a narrow setof capabilitiesdueto the slow progressof technology.The second
epoch,from 1959to 1990, was driven by severalinfluences:increasinglycapablebut
constrainedechnology the nation’s prevailing Cold War grandstrategy andweakintra-
servicemanagement his epochproducedccheckeredJAV adoptionresultsbuthadbursts
of promisinggrowththatthe DOD neverfully capitalizedonin thelatterhalf of theepoch.
Finally, the third epoch,from 1991 to 2015, was driven by four trends: expanding
technologicatapability;shiftinganduncertairpolitical-military relationsreshapingreaty
obligations;a perpetual global counterinsurgencfight; andan effort to moveto atruly
joint, interdependenfiorce amongthe U.S. services WhetherAmericais still in the third
UAV epoch,or on thecuspof a newfourth epoch remainsuncertainanddebatableasthe
United Statesdeepensts returnto a grandstrategybasedon greatpower competition,
attemptsto extricateitself from unendingglobal counterterrorism and nationtbuilding
efforts,andexpandsheunderlyingtechnologyof UAVs acrossawide varietyof missions,

sizes,andhumanmachineteaming.

188 Theideaof “promiseandproblent is inspiredby Rebeccasrant Preface, imhomasP. Ehrhard,
Air Force UAVs: TheSecretHistory (Arlington, VA: Mitchell InstitutePress2010) 2. Grantwasthe
Directorof the Mitchell Institutefor Airpower Studies
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Figure 3. Epochsof the United StatesUAV Development

1. First Epoch,1915-1958Unrealized Desire

Shortly afterthe inceptionof the airplane the Army andNavy attemptedo create
unmannedaircraft. The earliestepochof UAV invention resultedin crude cruisetlike
missiles,radio control, gyro stabilization,small motor developmentand variouslaunch
mechanismsMissions for these unmannedvehicles ranged from reconnaissanceo
penetratingstrike. The U.S. military startedexperimentationvith pilotless,selfpropelled
planesstartingin 1915, whenthe Navy contractedElmer Sperryto developa remote
controlled” aerialtorpedo”basedn the CurtissN-9 aircraftplatform,seenin Figure4.189
By 1918, Sperrys uninhabitedN-9 demonstrated successfulaunchandrecoveryin the
water.Incited by the Navy’s early efforts, the Army beganexperimentingn 1917 with a
twelve-foot-long pilotless aircraft known as the “Kettering Bug,” shownin Figure 5.
Namedafterits inventorCharlesKettering,who partneredwvith Orville Wright, the“bug”
couldcarry 180 poundsof explosivesandfollowed a pre-programmedlight profile before
diving in onits intended targetip to seventyfive milesaway(alongerdistancethanfield
artillery at the time). Despitefifty aircraft being made,the war endedbeforethe Army
could usethe “bug” for combatoperationsduring World War 1.190 Overall, the Navy' s

early efforts in the 1910sdrew the Army’s attentionto unmannedaircraft. Without the

189 aurenceNewcome Unmannediviation A Brief History of Unmannedierial Vehicleg(Reston,
VA: Americanlinstituteof AeronauticeandAstronautics)nc.,2004) 17-18.

190 3o0hnw. Huston,footnote 153 in AmericaAirpower Comesof Age: GeneralHenryH. “ Hap’
Arnold’s World War Il Diaries (Montgomery AL: Air University Press2002) 196.
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Navy's early efforts to seeits “aerialtorpedd throughto fruition, the Army may have

limited its nasceneffortsto inventunmanned systems.

Figure 4. Sperrys N-9 “Aerial Torpedo191

Figure 5. The“KetteringBug"192

191s0urce: “1910s, Sperry Aerial Torpedo,” Noeacessed February 17, 20h8ps://www.pbs.org/
wgbh/nova/spiesfly/uavs_03.html

192 50urce: Jimmy Stamp, “Unmanned Drones have been Around Since World War |,” Smithsonian,
last modified February 12, 2013, htffwww.smithsonianmag.com/aftsiture/unmannedtoneshave
beenaroundsinceworld-war-i-16055939/Image by the United States Air Force: “The Kettering ‘Bug’.”
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Betweenthe wars, the American serviceslaboredto improve radio-controlled
remotelypiloted aircraft. Late into the interwarperiod,the Navy developedand adopted
the TG-2 targetdrone and soon after assembledhe first true unmannedcombataerial
vehicle (UCAV)—the TDR-1 assaultdrone (Figure 6). Impressedwith the TDR-1's
potential,the Navy originally envisioneda purchaseof three hundredand eighty eight
TDR-1s; however, thactualprocuremenhumberdell far shortof thatgoalleadingup to
andduring World War Il. Shroudedn secrecyandwith theatercommanderseft in the
darkregardingthe assaulidronés successfuemploymentecordthroughoutl 944-1945,
the Navy failed to adopt UAVs in significant numbersor changethe way the service
organizedfor war. At the beginningof World War Il, the Army Air Forcesbuilt an
unmannedircraftthatusedradio control,but unfortunately jts limited flight range(from
Londonto Paris)hinderedfurther interest193 After the war ended,the U.S. Air Force
becamean independentservice, adding one more bureaucraticinstitution vying for
unmanneaircraft. Thenasnow,the Army and Navy alwayshadUAV programsandmade
steadytechnologicalprogressjncreasingnavigationalaccuracyin both remotelypiloted

andautonomouggyro) controlled UAVs194

Figure 6. U.S.Navy TDR-1 AssaultDronel9>

193Huston,AmericanAirpowerComesof Age 197.

194 Newcome Unmannedviation, 59-61. The Army purchased ,445An/USD-1 Observemircraft
in 1959.

19530urce: “Interstate TDR Assault Drone,” Weapons and Warfare, last updated August 21, 2017,

https://weaponsandwarfare.com/2017/08/21/interdthté-assaukdrone/
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Besideghetheaterommanderbeingleft in thedarkaboutthe TDR-1, otherUAV
problemspersistedvithin theNavyandArmy duringandafterthewar: requirementsreep
throughoutthe developmenprocessgextremesecrecypreventingthe efficient integration
of commercialtechnologyandseniorleadersvho sawthe weaponasa threatmorethan
an opportunityto the Navy institution 196 In 1955,the companyRadioplaneproduceda
UAV prototypecalledthe RP-71 thatcaughtthe Army’s attention;the UAV showedreal
promisein field demonstrations conducting reconnaissandeor the nextfour years the
Army workedwith Radioplando finalize a designthatwould eventuallypecomehefirst
massproducedandadoptedJAV in the U.S.inventory.Overall,the UAV systemf the
first epochrepresentheUnited States earlydesireandeffort to achieveoperationakffects
throughUAVs. By 1958,the Army’s and Navy's aspirationto build unmannedystems
throughouthis epochfurnishedafoundationof experiencdor theservicesandthedefense
industry. Having pursuedUAV technologyfor over forty years,the U.S. and senior

leadershipghadlearnedenough sao attainamodicumof successn thecoming years.

2. SecondEpoch, 1959-1990CheckeredResults

From1959to 1990,theconcepbf roboticaircraftevolvedsubstantiallyastheCold
War heatedup and the nation’s security framework required ever more sophisticated
reconnaissanceelatedto nucleardeterrenceandforce posturing.The persistenthreatof
conflict with Russiaand the combatengagement®f the Vietham War provided the
dominantbackdropfor UAV developmenin the secondepoch.From 1959to 1966,the
Army contractedRadioplaneto build 1,445RP-71s—later designatedthe MQM-57A/B
Falconer—aspartof asurveillancedronesystemcalledthe AN/USD-1 (oftenshortenedo
SD-1).197 This mediumsized thirteenrby-elevenfoot reconnaissanc&AV, shown in
Figure 7, would becomethe world’s first massproducedUAV, andit remainedin the
Army’s inventory into the 1970s.The SD-1 was a radio-controlled, radartracked air

vehiclethattook wet-film reconnaissangaicturesduringits thirty-minutedurationflight.

196Newcome,Unmannedﬁ\viation, 70.

197pave Sloggett, Dron@/arfare: TheDevelopmendf UnmannedAerial Warfare(Barnsley,
England: Pen & Sword Aviation, 2014), 723-
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Despiteits placein the inventory,the SD-1 failed to makeany substantivecontribution

during theVietnamWar, indicatinga weakadoption abest198

Figure 7. Radioplan&s RP-71 /U.S.Army’'s MQM-57 Falcone¥99

The Air Force,on the other hand, createdand employeda large and growing
number of unmannedreconnaissanceronesduring Vietnam200 As part of a secret
programbetweerthe USAF andthe NationalReconnaissand@ffice in 1960,thecompany
Ryan Aeronauticaldevelopeda UAV prototype called Model 147. Thoughin early
developmentthe United Statesseriouslycontemplatedusingits only two Model 147s
duringthe CubanMissile Crisisof 1962.Administrationofficerswereconcernedboutthe
ability of therelatively new Sovietsurfaceto-air-2 air defensesystemto shootdownU.S.
pilots conductingsurveillanceover Cuba. Eventually, Air Force Chief of Staff Curtis
LeMay choseto not useof the Model 147s,ashe was concernedhat the Sovietswould
easily attribute the UAV flights to the United Statesand learn abouta fledgling and

198 Andreas Parsch, “Northrop (Radioplane)-$IMQM-57 Falconer,” Directorpf U.S. Military
RocketsandMissiles accessed October 7, 2019, http://www.designagimtems.net/dusrmAs7.html

19930urce: Parsch, “Northrop (Radioplane)-$MMQM-57 Falconer.” Picture from late 1950s.
200ScharreArmyof None 14.
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promisingsecretcapability201 Thenas now, therewas a balanceof risk considerations

thatincludenotonly casualtieshut attributionandcooption ofhigh-endtechnology.

Fully operationakincel964,theModel 147evolvedto becomehe USAF s AQM-
34 Lightning Bug, shownin Figure 8. The UAV “exploredvirtually every subtaskof
intelligencecollectior to include early efforts of electronicwarfare202 The Air Force
built over1,000aircraftandlaunchedhis multi-variant,jet-poweredUAV typically from
a DC-130 mothership;it wasthenrecoveredby helicopterover the ocean.The service
executedbver 400 suchsortieseachyearbetween1968and1973.As of 1972, AQM-34
sorties comprisedapproximately12 percentof all U.S. reconnaissancdights in the
Vietnamtheater203 To fund thisweaponsystemthe USAF programreceivedmuchof its
funding from “black’ sourceso includethe National Reconnaissanc®ffice andrelied
heavilyon StrategicAir Commandsponsorshifor the$1.1billion program(or $5.8billion
in FY10dollars)204But, it wasTacticalAir Commandhatemployedhe UAV, operating
in deniedareassuchas heavyair defensesurfaceto-air missile sites295 The AQM-34
showcased-and foreshadowed—thaeitility value of a quality UAV when matchedto
operationalneedsand risk assessmentgictated suchtactics. For example,in the mid
1960stheAir ForcésrapidacquisitionorganizationBig Safari,developed.ightning Bug
electronieintelligence variants. This model picked up surfaceto-air-missile radar
transmissionssendingthe telemetrydatato off-boardreceiversso thatthe United States
could build countermeasuresthe drone would then act as a decoy before being

destroyed?06 TheLightningBugsheldpromiseasa UCAV, buttheUAVs wereeventually

201Ehrhard,Air Force UAVs 7-8.

202Newcome Unmannediviation, 91. Greatsourcedor a moredetailedrenderingof the Lightning
Bug andits predecessotheFirebeejs foundin: Ehrhard Air Force UAVsandCurtis PeeblesDark
Eagles:A History of Top SecretU.S. Aircraft Programs(PresidioPress1999).

203Ehrhard Air ForceUAVs 28.

204 Enrhard 28. Strategic Air Command drove new avenues of reconnaissance and surveillance
innovation, to include UAVSs, in the 1960s out of a concern over conventional and nuclear surprise attacks
by the Soviet Union. For more about this history and developmerRRiceard Best, Jr., Intelligence
CollectionPlatforms: SatellitesMannedAircraft, andUAVs CRS Report No. 98195 (Washington, DC:
Congressional Research Service, 1998), https://www.everycrsreport.com/repd@is/9Bnl.

205Ehrhard, 26.
206Ehrhard, 25.
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mothballedor usedastargetdronesafterthe war. Despitethe Lightning Bug’s seemingly
provenvalueandwide-scaleuse,GeneraRobertMarsh,the Air Forcésdirectorfor UAV

acquisitionfrom 1969 to 1973, characterizedhe AQM-34's existencein 1972 as a
“novelty,”207 indicatingthe Air Forcehada long way to go beforeit would acceptand
widely adoptunmannedircraft. By the endof the 1970s,the serviceshadfew on-going

UAV developmenefforts,andnoadoptionoutcome®f anykind for thenextseveralears.

ThisexactAQM-34L aircraft,nicknamedrom Cat,flew “68 missionsoverNorth Vietnam

beforebeingshotdown by ant-aircraftfire over Hanoi” 208Thijs wasthe mostmissions
of anysingleUAV of thewar.

Figure 8. RyanAeronauticalAGM-34L overVietnamin the Late 1960309

Americds procurementof UAVs stagnatedin the secondhalf of the 1970s,
generallydueto debatesover cost, operationaliability, and uncertaintywith regardfor

UAVs.210 Airpower historian Thomas Ehrhard channelsGeneral Marshs sentiment,

207 Enhrhard, 28. Backing up the General’s point, a major weakness of the Lightning Bug was its
navigational system that caused only 50% of the sorties in 1973 to hit their recon targets over Vietnam.
Ehrhard, 24.

208+p|anes Without Pilots: SAC Remotely Pilotadcraft (RPA),” National Museum of the United
States Air Force, May 19, 2015, https://www.nationalmuseum.af.mil/Visit/Mudexhmibits/Fact-
Sheets/Display/Article/579666/plarnesthout-pilots-sacremotelypiloted-aircraftrpal

20950yrce: National Museunt the United States.

210Newcome,UnmannedAviation, 88
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arguingthatonly “thewild-eyedfuturist’ would havetakenUAVs “in light of thetradeoffs
theyrequired andtheplanningdifficulties thatcamewith them.Thereseemedo betruth
to thesepracticalissuesyet leadersaandplannerduringtheViethamWar readilyemployed
themorecapabldJAVs suchasthe AQM-34in areaghatpilots couldnot operatewithout
extremaisk.211Then,in thelate1970sand1980s severakxperimentabariantsof carrier
basedrotary,andland-basedJAVs maturedowardtheaircraftformsrecognizedn more
modernvariations.Evenstealthconceptsuchasradarabsorbenpaintsandcoatingssaw
useonUAVs in thesecondepochin addition,the Air Forceexperienceéseismiccultural
shift in the 1970sas Tactical Air Commandandthe fighter-generalsroseto eclipsethe
SAC/bomberpilots asthedominantculturein the USAF 212 Along with this shift, Tactical
Air Commandsuccessfullybid to take over the RPA enterprisefrom Strategic Air
Commandandthe NationalReconnaissand@ffice.213Finally, theimpactof international
treatiescoveredn moredetailbelow,alsodampenedhe DOD’s andUSAF s aspirations

for UAVSs sincetheaircraftcountedagainstighly-desirednuclearcapablecruisemissiles.

BetweenVietnam and OperationDesertShied/Storm in 1991, the United States
fought a handful of smallscale conflicts, but none drove significant new UAV
requirementsThesemilitary operationdid little to influenceU.S.andUSAF thinking or
doctrineregradingUAVs. In fact, the USAF remainedfocusedon the pressingmission
challengeof strategicaucleardeterrenceandthe interdiction of Sovietforcesin Europe.
Two project blundersin the 1970sand 1980s also contributedto insubstantialUAV

211nternational events backed up this view that UAVs might have an increasing role to play in air
operations. The Air Force watched with great interest as the October 1973Asabetionflict and a
Sovietdesigned air defense system took a major toll on Israeli air forces; Israel later used decoy drones to
great effect in the 1982 Bakaa Valley conflict. Additionally, the political fallout of U.S. aircrew and pilot
prisoners of war during Vietham seem to bolster the policy reasons for UAVs to find a permanent place in
America’s military arsenal. Finally, a July 1970 RAND report thought so highly of the technological
breakthroughs and proven use of UAVs during Vietnam that it argued that UAVs araitkeofithe Air
Force given that air transport, 4d@rair combat, and interdiction were all possibilities on the -texan
horizon. (RAND hosted the symposium May 29--1970, followed by reports and articles such as Barry
Miller, “Remotely Piloted Aircraf Studied,” AviationWeek& SpaceTechnologyJune 1, 1970; Ehrhard,
Air Force UAVs endnote 259).

212 \ike Worden, Risef the Fighter Generat: The Problem of Air Force Leadership 194982
(Maxwell Air Force Base, AL: Air University Press, 1998). This book provides-aejth history of this
important cultural transformation within a relatively young institution.

213Ehrhard Air ForceUAVSs 29-34.
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developmenftollowing Viethnam.Both failureswererun by singleservices Thefirst was
the Air Foree/NationalReconnaissance Offi@tempt tareplace théJ-2, calledCompass
Cope.This Boeingied projectwasinitiated following a 1970RAND symposiumon the
future of air powerin which aconsensusmergedn thevalueof UAVs. Congrese€nded
theprojectfor variousreasonsnotleastof whichwasbudgetconcernsCostoverrunsiest
failures,andshrinkingnationalbudgetsall factoredin.214 This effort wasthefirst of fifty
years worth of debateverthe U-2, andthe RQ-4 Global Hawk appeardo only bethe
latestiteration of this fifty -year discussionto replacethe U-2 with a UAV. The Army
managedhe secondfailed UAV programin the late Vietnam era calledthe MQM-105
Aquila. This ambitiousprogram,originally pitchedby Lockheedin the early 1970s,was
designedo supportartillery fires by designatingargetswith alaser215 Thefirst full -scale
aircraft rolled out in 1979, at six-by-twelve feet, with a small onehundredandfifteen
poundpayload.The budgetoverrunswereso egregioughatby 1987 Congresilled the
program.The Army’sattemptto puttoo manyunprovencuttingedgesensor®nthesmall

platformwastoo muchfor thetime 216

Another, less substantial botchedUAV programwas the Air Forcés medium
rangeBQM-145A initiatedin 1985to addresgrowingreconnaissancghortfalls.Ehrhard
found that early joint acquisitionstructuresand “CongressionapressurehinderedAir
Forceefforts by addingrequirementdo the airframedesignthat limited its utility for its
plannedUAV employmentconcept.217 Whenthe Air Forcés BQM programbecamea
joint programiit faltered.At the sametime whenthe Air Forcelaunchedthe BQM-145
initiative, the Navy valued smalletacticalUAVs.218 The navy contractedwith thelsraeli
firm AAIl Corporationto procurethe Pioneerstartingin 1985. The Pioneerwas good

enough;it waswhat the servicescould afford and Congresswilling to fund. The Navy,

214Ehrhard, 33.

215steven J. Zaloga, Unmannadrial Vehicles:RoboticAir Warfare,1917-2007 (Oxford: Osprey,
2008), 23.

216Zaloga, 23.
217Ehrhard,Air ForceUAVs 41.

218Tne Secretary of the Navy, John Lehman, pushed for the AAI Pioneer based on lessons learned
from the Israeli use of UAVs in the 1982 Bekaa Valley battles. Zaloga, Unmawemiad Vehicles 25.
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MarineCorps,andArmy addedhePioneeiin smallnumbergo theirrespectivenventories
by theendof the 1980s

The DOD was not donetrying to figure out how to further adoptUAVs into its
arsenalandmajorDOD restructuringmpactedacquisitionpracticesstartingin 1986.After
Congresilled the Aquila programin 1987 ,thenewjoint officesin theDOD “established
arequiremenfor the UAV- Endurancevith a rangeof morethan1,000miles’ andforty-
eighthoursof targetingargeareas?19 Subsequertb theGoldwaterNicholsAct, Congress
mandatedthe DOD stand up a Navy-led Joint Program Office by 1989 to reduce
duplicativeexperimentakfforts acrossthe military services220 this joint office wasthe
first of its kind for UAV developmenin the United States.The Joint ProgramOffice’s
strategicgameplanintroducedUAVs tiers asa meanso describestrategicdevelopment
requirementsTier | (tacticalendurance)Tier Il (theaterendurance)andTier Il (strategic
endurance$21 At thetime, a limited numberof Tier | PioneertUAVs existedin the U.S.
inventory, and with this categorizationthe Joint ProgramOffice gave a basisfor the
modern era of joint UAV development.The Air Forcés MediumRange BQM-145
programwasnow mergedinto the new Navy-led Joint ProgramOffice asa joint USAF
USN program,andovertime the aircraft designbecameuntenabldor the Air Force.The
BQM-145 programendedin 1993 after ballooning“from $70 million in 1989to $187
million in 1993.222

Despitewaning interest iJAVs after 1975, theJnited States—andthe Air Force
in particular—exitedthe Viethamerawith strongUAV experienceso build uponin the

future 223 After Vietnam, targetdronedevelopmentind othertechnologydemonstrators

219Zaloga,Unmannedﬂ\erial Vehicles 32.

220 Ehrhard Air Force UAVS 41. One might argue that the Joint Program Office structural change is
the moment that the modern epoch of UAV developmertestahowever, this important organizational
move remained constrained by the pervasive Cold War mentality and grand strategy, which would give
way in the 1990s, affecting the trajectory of defense budgets and security threat perceptions.

221Newcome,Unmannedﬁ\viation, 108.
222Ehrhard,Air ForceUAVs 41.

223pau| G. Fahlstrom and Thomas J. Gleason, Introdutia\V SystemgUnited Kingdom: Wiley,
2012), 6.

70



kepttheDOD somewhafluentin UAVs, butwithoutthedeepeinstitutionalinfrastructure
or interest,UAVs remainedhighly-niche assetsused mostly for aerial target practice.
Ehrhardsuggestghat UAVs succeededluring wartime with a “black’ ops budgetand
NationalReconnaissand@ffice support;however,UAVs in thesecond epocfailed once
exposedto the “white-world” peacetimeenvironmentof institutional competition224
Therefore,the bestthat can be said aboutthe periodis that “technologystimulatedbut
failedto float the RPV revolution,” andthe periodhadat best‘ checkereti results22> This
ringstrue,asonly ahandfulof low-endRQ-2 PioneerUAVs existedin the U.S.inventory
at the end of the “peacetimé Cold-War period from 1975 to 1990. As an ironic
consequencef thesesystemicfactors,the United States airpowerservicewasthe only
military branchto notown or operatea UAV in 1990.Overall,it is notalargeleapto see
thatthis study’s rational, institutional,and cultural competingfactorsall hadrootsin the

UAV programsandoperationghroughouthe second UAV epoch.

3. Third Epoch,1991-2015Exponential Low-End Growth

Throughouthethird epochof UAV developmentheU.S.military maturedspecific
UAV capabilitiesandrolesaswell asexpandedidoptionof low-endUAV types226 This
dissertationfocuseson this period. Reliability, communicationdandwidth,and micro-
processorsll enhancedJAV utility andcapabilityduring this time period.Furthermore,
the end of the Cold War alteredU.S. capability strategies especiallyin the high-end
categoriesAlso, the Gulf War provideda hostof lessonson the potentialemployment
opportunitiefor UAVs. From 1993through1998,the DefenseAirborne Reconnaissance
Office led UAV coordination among the services introducing Advanced Concept

224Ehrhard,Air ForceUAVs 36.

225Enrhard, 37, 46. These comments and observations derive mostly from Air Force experiences and
cases, but the joint nature and impact of DOD processes strongly contributed to the overall development
and outcome of UAVs in the United States.

226Tnjs view that the UAV epochs split in 1990 and 1991 is support&AND’s recent study of
service culture and preferences, which characterized and bound the major strategic environment periods
using similar dates: Bipolarity up to 1989; Unipolar from 1981B0; The Rise of the Nestate Actors
from 2001-2014; and Greatd®er Competition from 2007 to today. | use the date 1991 as the start of the
third UAV epoch since that is the year the collapse of the Soviet Union was fully established. Zimmerman
et al., Movemerdand Maneuvey 195-216.
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TechnologyDemonstratiofACTD) acquisitionprocessesTl his wasan effort to speedup
acquisitioncyclesand shortenthe typical 7-year minimum budgetallocation.As one of
theseACTDs, the GeneralAtomics Predatoiflew a modesthumberof missionsoverthe
Balkansan themid 1990s showcasinghepromiseof nearrealtime surveillancestreaming.
After experiencesn the Balkansthe DOD acceptedhat UAVs were a more effective
methodof long-durationsurveillanceandaway to completeboringmissionsn permissive
environmentsOne UAV historianaccuratelycategorizedhe micro periodfrom 1991to
2001 as*“field testing; 227 andthis perspectives further supportedvhencomparedwith
the statusandnumberof UAVs in the U.S. inventoryby 2000asreflectedin Table2. In
this micro-period, the DOD and its services primarily held a reconnaissancenly
perspectivdor UAV developmentWith the onsetof the Global War on terror, UAV use
exponentiallyincreasedby afactorof forty from 2002to 2010asUAVs shedtheprevailing

perspective that/AVs mustbelSR-only platforms228

Table 3. Summaryof UAV Outcomesn the Year200(29

227 30hn David Blom, UnmannedAerials SystemsA Historical Perspective,” (Occasional Paper 37,
U.S. Army Combined Arms Center, 2010), 126, https://pdfs.semanticscholar.org/94af/
8293b07716f2b2052dd0a8315a3da934fbh63.pdf

228 jeremiatGertler, Summary, in U.SJnmannederial SystemsCRSReportNo. R42136
(Washington, DC: Congressional Research Servarajalry3, 2012),https://apps.dtic.mil/dtic/tr/fulltext/
u2/a566235.pdf

229 350urce: Office of the Secretary of Defense, Unmarveial VehicleRoadmap2000-2025, 6.
72



Whenthe Army andNavy showedsubstantiamovemenin the developmenaind
employmenbf UAVs startingin themid 1990s seniorAir Forceleadershipnadeabid by
theearly2000sto centralizethe DOD’s mediumto-high altitudeUAV enterprisaunderits
executive leadershig30 The Army andNavy strenuously objecte@ndthe Air Forcewas
forcedto dropthe bid, which resultedin the DOD maintaininga serviceeentricmodelof
UAV developmenuntil 2006.1t is seeminglyodd thatthe Navy onceheldthejoint lead
for UAVs from 1989-1993put now the Air Force—chargedwith commandingthe air
domain—wagleniedthatrole. Additionally, the Secretaryf DefenseRobertGatesfired
the USAF Secretaryand Chiefof Staff of the Air Forcesimultaneouslyn 2008,arareand
ratherunprecedentethove.Thatdecisionappearedo be partly basedn Gatess negative
views aboutthe Air Forcés slow UAV procurementates.Gatess perceiveda national
securityrequirementand wantedto bolsterthe on-going counterterrorisnwarsin Iraq,
Afghanistan, an@droundtheworld. Last,asthedevelopmentor ahigh-endUAV capable
of operatingin contestedairspacematuredin the 2000s,the Air Force abandonedhe
conventional,“white”-world developmentof UCAVs. The Air Force appearsto have
continuedwith the smallscaledevelopmenbf an advancedunmannedsystemthrough
blackworld developmenthannelssince2006(e.g, the RQ-170and RQ-180), while the
U.S. Navy continuedwork on an UCAV conceptfor carrierbasedapplicationsat the

directionof the U.S. Secretaryf Defense untithe endof thethird UAV epoch.

In thelatterhalf of this epoch, theservicescontinued preferred AV development
efforts. The Air Forcereturnedto the UAV world by coopting and expandingRQ-1
Predatomircraftin themid 1990s followed by MQ-9 andRQ-4 acquisitionsTheservice
explorechigh-endUCAVs suchastheX-45for afew yearsbeforeterminatingtheprogram
asanopensource, white” experimentaproject.TheNavy hasworkedto developaseries
of unmannedrotary and combataircraft, to include the X-47 Pegasusthe UCLASS
aircraft,andMQ-8 Fire Scout.The Navy continuedwork on the X-47 UCAV long after

230Thetraditionalcoordinationaltitudefor directcommandandcontrol of air-breathingassets
operatingn ajoint environmenis 3,500feet. This providesArmy Aviation theairspaceneededo operate,
with the Air Forceprimarily controllingall joint aircraftactivity abovethataltitude.Controland
coordinationwith the Navy is morecomplicatedput primarily partitionedgeographicallywith areasof
responsibility.
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the Air Forcecancelledts sisterprogram the X-45,in 2006.The Navy finally endedthe
X-47 experimentin 2015. Additionally, the Navy procuredtwo unique versionsof the
NorthropGrummanRQ-4 to improve maritimesurveillanceoperationsThe future of the
next generatiorof advancedJAV remainsuncertain particularly for UCAVs. For now,
the Navy is procuring and operationalizingthe MQ-4 Triton, developingthe MQ-25
Stingrayasanunmannederialrefuelingplatform,andcontinuingspiraldevelopmenand
adoptionof theMQ-8 Fire Scout As for theArmy, theirinventoryboasteaver4,000UAS
system®f all sizesasof 2010,andtheservicecontinuesto field threemajorsystemswithin
thelargerUAV Groups3, 4, and5. ThosesystemsncludetheMQ-1 GrayEagle the MQ-
5 Hunter,andthe RQ-7/FQ-7 Shadow ,all assignedo the brigadeanddivision levels of
the Army.231

B. THIRD UAV EPOCH CONTEXTUAL CONSIDERATIONS

Thestrategiceconomicandhistoricalcircumstancefrom 1991to 2015providea
backdropof permissivegroundsfrom which to exploreadditionalfactorsrelatedto each
of UAV adoptionepisodesand military innovationtheories.This sectionconsidersthe
contextualfactors of the third UAV epoch,accentingserviceperspectivesissues,and

events.

1. Strategic Environment Perspectivesand Guidanceat the National,
Defenseand Service Levels

An in-depth2019RAND researclstudyonthestateof “ cultureandthecompetition
for influence among the U.S. military service$ characterizedhistorical strategie
environmenterasusing similar datesthat align with this study’s third UAV epoch.The
article sauthorspresentedour strategigeriods poundingthemajorinternationapolitical
trends and military shocksthat impactedU.S. national security policy and strategy:
“Bipolarity” upto theyear1989;“Unipolar’ from 1990-2000; The Riseof the Non-state
Actors’ from 2001-2014;and “Great Power Competitiori from 2007 to today?232

231y.s. Army UAS Center of ExcellenceEyesof the Army.”
232 Zimmerman et al., Movemeand Maneuvey 195-216.
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Referencd-igure9 for a visual depictionof the strategiceras.Overlappingthis modelon
thethird UAV epochresultsin threedistinct,andsometime®verlapping pationalsecurity
landscapeghat dominatedthe nation’s security context for UAV development(i.e.,
unipolar,non-stateactors andgreatpowercompetition) Slightly differentfrom theRAND
study’s 1990 startdatefor the Unipolar moment,this paperalignsthe third UAV epoch
with 1991sincethatis theyearthe collapseof the SovietUnion wasfully establishednd
theyearcoincideswith OperationDesertStorm,awatershednomentin military strategy,
service culture, and technologydevelopmentthat influenced how U.S. senior leaders

approachedhenextdecade andhore.

Figure 9. GrandStrategicErasin U.S. NationalSecurity?33

Openingthe Unipolar momentin 1991,the combinationSovietUnion’s collapse
andthe United States remarkablemilitary displayagainstthe world’ s fourth largestarmy
in Iraqrocketedthe United Statego a globalhegemonigosition,causinga drasticshift in
U.S. strategicperspective BetweenJanuaryl7 and February28, 1991, U.S. airpower
overwhelmedhelragi military andits high-endSoviethardwareresultingin ashort4-day
groundwar; the comparativelylow friendly casualtiesand the technologicaldisplay of
precisioncontributedto anemergingdecreasén casualtyrisk tolerance234 Additionally,
the 1991 National SecurityStrategy releasedn Augustjust six monthsafter the end of

DesertStorm, describeda “new era” requiring a military strategythat could matcha

233s0urce: Zimmerman et al., Movemantd Maneuvey 190.

234Thomas Keany and Eliot Cohen, Gufar Airpower SurveySummaryReport(Washington, DC:
Defense Technical Information Center, 1993); Edward C. ManiHlinderand Lightning: DesertStorm
andthe Airpower DebategMaxwell Air Force Base, AL: Air University Press, 1995).
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securityenvironmenthat was now “ambiguous,” Volatile,” and“lesspredictablé than
during the bi-polar Cold War.235 The victory over Iragq wasa regionalproblemandone
thatAmerica,with abroadcoalition,couldsolve.While notdismissingRussiaoutright,no
other threatdominatedthe strategicview of the United States;regionalinstability and
nuclearproliferationbecamethe leadingconcerndor U.S. securitypolicy. Additionally,
theU.S. securityapparatugould now conductlimited operationsinimpededyy concerns
over sparkinglargerconflicts from a peercompetitorsuchasthe SovietUnion. Fromits
hegemonigerch, Americawageda decadeof “discretionaryoperations becomingthe
world’s policeman and chief promoter of democratictransition in an era of Pax
Americana236 At the sametime, America expectedto capitalize on technological
advancementthroughan emerging but uncertainrevolutionin military affairs—a buzz

phrasethatwould persisfor overa decade237

A time of relative peacefollowed the Gulf War, with no major international
competitorsinsteadthe United Statesengagedn a handfulof smallscaleconflicts asit
soughtthe right policy footing for military engagementand peacekeepmgypeacemaking
efforts. During this unipolarperiod,two suchconflicts hada disproportionateffectupon
the United States operationalapproachto warfare.First, the peacemakingperationto
capture the Somali warlord Muhammed Aideed ended with the difficult Battle of
Mogadishuand cablenewsscenesf Americansoldiersbeing beatenand draggedin a
third-world country. Secondthe seriesof operationsn the Balkansfrom 1993to 1999
strengthenedir strike warfare proponentsithe United Statesachievedmajor military
objectiveswithout the directinsertionof groundtroops238 Balkanoperationsalsoadded

to the Somalieffect of casualtyintolerance whenCaptainScottO’ Gradywasshotdown

235\hite House, NationgbecurityStrategyof the United StateWashington, DC: White House,
1991), 2.

236Charles A. Kupchari'After Pax Americana: Benign Power, Regional Integration, and the Sources
of a Stable Multipolarity,” Internationgbecurity23, no. 2 (1998), 409, cited in Zimmerman et al.,
Movementind Maneuver 200.

237 zimmerman et al., Movemeand Maneuvey 195; William A. Owens, “Creating a U.S. Military
Revolution,” in TheSourcef Military Change:Culture,Politics, Technologyed. Theo Farrell and Terry
Terriff (London: Lynne Rienner Publishers, 2002), 212.

238 zimmerman et al., Movemeand Maneuver 195.
76



over Bosniacausinga political crisis for the Clinton Administration239 As a result of
DesertStorm,Somalia,andthe Balkans,an attitudeof zerocasualties~whetherfriendly
or civiian—becameembeddedin the U.S. approachto warfare. Subsequentlyyisk
tolerancefor U.S. forcesdecrease@nda preferencdor air strikesby aircraftandcruise

missilesincreasedhroughouthe 1990s240

As the U.S. presidencymoved from twelve years of Republicanleadership,
PresidentBill Clinton's national security strategiesbuilt uponthe “Age of Democratic
Peacé as conceivedby his predecessot4l Surveying the Clinton administratiois
national security strategiesthe evolving grand strategyemphasizedegional stability,
active promotion of democracyand global trade, domesticeconomicrebalancing,and
military reconstitution.The overall themefor nationalsecuritypolicy was*“Engagement
andEnlargement.242 Developingarubric of whenandwhy to employforcesalsobecame
a recurring puzzle, one that never seemedto fully settle. While Russiaremainedan
acknowledgeghowerdueto its nuclearcapabilitiestherealfearwasin technologytransfer
and proliferation. Additionally, the administrationsetthe goal of preventingChinafrom
becominga security threatin the region by openingits foreign markets,normalizing
Chinds role in internationalorganizationsand promotingdemocracyin general243 Iran
andlraqwereto becontainedvhile theMiddle Eastpeaceprocesseanfolded.Towardthe
endof theClinton era,the United Statessecuritystrategydescribedheinternationathreat
pictureasa “diverseset of stateghat*still havethe capabilityandthe desireto threaten

ourvital nationalinterest$ andaconstannheedto conductcrisisresponsaroundtheglobe

239 yohn Sims, Jr., Shackledoy PerceptionsAmerica’s Desirefor Bloodlessintervention,” (master’s
thesis, School of Advanced Airpower Studies, 1997), 59, https://apps.dtic.mil/sti/pdfs/ADA391802.pdf

240 zimmerman et al., Movemeand Maneuvey 201. It is interesting to note that as interest for cruise
missiles as a tool of security policy increased, weaponized UAVs did not enjoy a corresponding boost.

241George H. W. Bush, Preface to Natioa&curityStrategyof the United State{WashingtonDC:
White House, 1993), ii.

242\nhite House, NationabecurityStrategyof Engagemenrand Enlargemen{Washington, DC:
White House, 1994), title page.

243\White House, 24; White House, A National Security Strategy for a New Century (Washington,
DC: White Howse, 1997), 24.
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to preventambiguoussituationsfrom spiralingout of control 244 A concernof nearpeer
capabilitiesneverfully dissipatedandyet, PresidenClinton stronglyiteratedthat Russia
and Chinawere “former adversarie$, no longer posinga threatto the United State?45
Overall,the U.S. securityapproacHrom 1993through2000canbe summarizeasputting
Americds economichousein order through globalizedtrade and military drawdowns
while maintainingmilitary engagemenin orderto preventfurther disorderandregional

unrestfrom erupting246

The terrorist attacks of Septemberll, 2001, abruptly altered the strategic
environmentfor the United States,usheringin period dominatedby concernsover the
rising power of the non-stateactors24” This led to a radically new U.S. securitypolicy
centeren unilateralismandpreemptior248 Theroguestateconcernf the 1990sadded
anewconcernweakstateghatposeanationatlevel threatdueto thenexusof ungoverned
territories radicalism andtechnology?49 The GeorgeW. Bushadministratiorreleasedhe
2002 National SecurityStrategya yearafter9/11, boldly declaringthatthe United States
would embarkon preemptiveapproacheto stopthreatsfrom materializing.Therationale
for this shift in U.S. policy was that “the administrationbelievedthat using traditional
conceptsof deterrencevould not be effective againstactorswhoseaffirmed strategie’
were targetinginnocentsand whose motivation was martyrdom250 Not ignoring state
threatscompletely the Bushadministratiorstill calledout Iran andNorth Koreaasrogue
statesandterrorist clients, but he primarily focusedon thosenations weaponsof mass

244\Nhite House, A National Security Strategy for a New Century

245\White House, ANational SecurityStrategyfor a Global Age(Washington, DC: White House,
2000), 5. The strategy still referred to a military posture able to conduct two coafticts simultaneously
but also shunned a global posture for one of engagement anessalalbontingencies. North Korea was
singled out as the main threat in East Asia; any threat from Russia and China was described as benign at
best.

246\\hite House.
247 Zimmerman et al., Movemeamhd Maneuvey 202-208.

248Joseph M. Siracusa and Aiden Warren, PresidebBiiaitrines:U.S.National Securityfrom
GeorgeWashingtorto BarackObama(Lanham, MY: Rowman & Littlefield, 2016), 165.

249White House, Thalational SecurityStrategyof the United StateWashington, DC: White House,
2002), preface.

250sjracusa and Warren, Presidentidctrines 169.
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destructioranddelivery capabilitiesasmainthreats?>1 Bush'sinfamousline categorizing
Iraq, Iran, andNorth Koreaasan“axisof evil” in his 2002 Stateof the Union addresgput

the U.S. defenseestablishmenbn noticeto ensuret could respondandtake downthose
regimes militarily if necessaryfinally, the two nationalsecuritystrategiesof 2002and
2006reflectthecontinueceffortsto persuad&ussiaandChinato embracenternalreforms
toward democracyand military transparencyhile emphasizinga cooperativeapproach
with thetwo nations.Theharshestriticismreservedor Chinaappeared 2002's security
strategy hotingthataftertwenty-five yearsof U.S.engagemenChinahadyet to shedits

communistegacy.

Besidesthe new national security strategy guidance,the Bush administration
initially arrivedin the White Housewith anagendaof technologicatransformatioranda
desireto makegoodon a revolutionin military affairsasenvisionedn the 1991 national
securitystrategy(which, to them,the Clinton yearshadignored)252 While the eventsof
9/11 did notalterBush’stransformationagjoals,the GlobalWar on Terror madethe effort
muchmore challengingthan originally envisionedduring Bush’s presidentialcampaign.
The priority to adaptcapabilitiesfor the conflictsin AfghanistanandIraq from October
2001 through2008 erodedU.S. longterm planningstability and budgetaryconsistency.
Theonly nationsdriving realU.S.military developmenbutsidethe GlobalWaron Terror
effortswerelraq, Iran, andNorth Korea. Iran and North Koreahad formidablebut dated

formerSovietUnion military capabilitiesof their own along witha mix of otherassets.

Operationally, the period from 2001 through 2012 was one of enduring
counterinsurgencgndcounterterrorisntonflict aroundthe globe—punctuatedy shorter
periods of major combat—which drastically altered the U.S. security landscapeand
military perspectivesf warfare.U.S.nationalsecurityauthoritieshaveusedCongressional
authorizationaws from 2001 (targetingal-Qaedaandassociatesand 2002 (Iraq) for the
useof military forceto justify globalmilitary operationseversince.Thetwo-fold resulting

251 \white House, Thélational SecurityStrategy of the United States 14-16.

252\jark G. Czelusta, Busineas Usual: An Assessmerf Donald Rumsfelts Transformation
Visionand Transformations Prospectdor the Future (GarmischPartenkirchen, Germany: George C.
Marshall Center, 2008).
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effectwasaneradominatedoy land-powerperspectives theU.S. securityestablishment
and operationsin almost exclusively “permissivé environmentsthat did not posea
challengeto air or seapower after an initial wave of offensiveattack.During this long
period, the U.S. Army enjoyed unprecedentedavor from the American public and
Congressso muchso, thatthe Navy andAir Forcestartedtaking on “rolesandmissions
outsidethe scopeof its traditional preferences and the Army’s budgetsaw enormous
fundingincreasegomparedo otherservices253 In anotherexampleof the Army’s clout,
the USAF had tried to decommissionthe A-10 in the early 2000s, as part of the
transformatioragendajn favor of multi-missionaircraft; Congressidedfirmly with the
Army’s majorlobbying effort.254 Thesecondrendduringthis periodwaslong-enduring
conflict againstinsurgentsandterrorists—with extremelylimited antiair and anti-naval
capabilities— operatingin an otherwisefriendly or neutralcountry posingno air or sea
threats.Hence, special operationscommand,the Army, and the Marines becamethe
unequivocalsupportedforce, while the Air Forceand Navy both experiencecrisesof

relevance andoncernoverlost political-institutional clout.

Startingaround 2007arising ChinaandrevanchisiRussiastirreda returnto great
power competitionpredilectionthat has only increasedsince 2015 (thoughthe United
Statesappearedslow to categorizetheir national strategy as such)255 Overall, the
flourishing groundeentricperspectivesince2001 beganto waneasshocksfrom Russian
andChinesemodernizatiorappeareg6alongwith theremovalof groundforcesfrom Iraq
in 2011andmajordrawdowndrom Afghanistarstartingin 2012.0neof thoseshockswas
Chinds military advancementgspeciallyasit demonstratednti-satellitecapabilitiesand
improving missiletechnologiesalongwith a growing abundancef highly capableanti
acces/areadenial weaponsystems.As for Russia,Putin's 2007 speechat the Munich
SecurityConferenceespousedeeplyheld nationalgrievancesputtingthe Weston notice

of Russias intentionsto beginseriousmilitary modernizatiorefforts aswell asexertits

253Zimmerman et al., Movemeamd Maneuvey 205.
254 7immerman et al., 205.
255Zimmerman et al., 210.

256 Zimmerman et al., 210.
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poweron theworld stage2>7 RussiarcyberattacksagainstEstoniain 2007 anda hostile
incursioninto Georgiain 2008madegoodon Putin s new,aggressivapproacho regional
affairs.Iranianeffortsto acquirenucleartechnologyalsokept theU.S. military in perpetual

planning tostrikeif necessary.

PresidenBarakObama enterethe White Housewith agrand strateggf pivoting
military anddiplomaticeffortsto the Asiantheaterendingthewar in Irag, andcurtailing
the United States military presenceoverseas,especiallyin Afghanistan. The Bush
Doctrine of preemptionwasforcefully recastoy Obamas focuson internationallaw and
norms;unilateralactionwasnot ruled out, but significantcurbswere placedon military
action2°8 The 2010 National SecurityStrategyacknowledgedhe increasingpower and
influenceof key regionalstatessuchas China, India, and Russia,but the documentook
little notice of theseemergingnegativetrendsof statepower. The updatedU.S. policy
continuedto pledgecooperationin every arenapossiblewith Russiaand China, while
simply offering “support for the “sovereigntyand territorial integrity of Russias
neighbors.259 Thefull measure oRussias expansionisforeignpolicy culminatedn the
2014annexatiorof Crimea.By then,Russighadsuccessfullye-modernizedespeciallyits
antiacces/area denial systemsand China had built an arsenalof highly capableanti
acces/areadenial and offensive systemshroughoutthe South China Sea.Both nations
showedthe ability to directly challengeU.S. might, andwargamesegularlyforecasteda
U.S.military defeatin hypotheticaregionalconflicts 260 ChinaandRussias statecentric,
strategicinitiatives catalyzedthe Air ForceandNavy to explorewhat becameknown as

Air SeaBattle—atechnologicalntegrationeffort to improve operationakffectivenesso

257\/|adimir Putin, “Wars Not Diminishing,” speech to the Municbnferenceon SecurityPolicy
(February 10, 2007); https://www.youtube.com/watch?v=U4MAsIh3zMA

258 sjracusa and Warren, Presidenfdctrines 196.
259white House, NationgbecurityStrategy(Washington, DC: White House, 2010), 44.

260 after several years of wargaming efforts, Deputy Secretary of Defense Robert Work and key
defense planner David Ochmanek commented in 2019 that “When we fight Russia and China, ‘blue’ [the
United States] gets isss handed to it.” Graham Allison, “The New Spheres of Influence: Sharing the
Globe with Other Great Powers,” Foreigiffairs 99, no. 2 (March/April 2020): 34; A NeMork Times
article summarized the Chirmaly results: “In 18 of the last 18 Pentagon wargames involving China in the
Taiwan Strait, the U.S. lost.” Nicholas Kristof, “This is How War with China Could Begin,” YW
Times September 4, 2018itps://wwwnytimes.con2019/09/04/opinion/chintaiwanwar.html
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countertough, nearpeeroffensive and defensesapabiities, particularly in antiacces/
areadenialenvironmentge.g.,coastadefensesuchasChina,lran, andlaterRussian the
Baltics)261 This movethreatenedhe Army’s leadershipstatusin the DOD of the past
decadeprompting a@reshround ofinter-serviceconflict.

Theevolvingstrategidandscapendresultingpolicy shiftsduringthe seconchalf
of PresidentObamas tenurewerewide andvarying, indicative of the rising complexity
and uncertaintyin the internationalsecurityarena.The first blow to the groundeentric
dominanceof U.S. military policy wasthe endof a major U.S. presencen Iragin 2011,
whenthe Obama administratiopulled allcombatforce out of the country thatDecember.
Thiswasfollowedin 2012with theObamaadministrations air-centricoperatiorin support
of Libyanrebelswith thegoalof oustingMuammarGaddafi;ashortlived offensivereliant
uponfighter planes,helicopter,and UAVs. Combatoperationdastedonly a few weeks,
butit gavethe Navy andthe Air Forcea bit of relief asit harkenedackto thetime when
airpowerwasascendanin the 1990s,remindingCongressandothersthatU.S. defensas
not unidimensionalland power. Additionally, the Obama administration drastically
increasedts relianceon and use of UAVs to targetand kill violent extremists—even
outsideacknowledgedheatersof war.262 This controversialtrend challengedObamas
appealto internationallaw and normstoutedearly in his administration.It alsoexposed
U.S. “doctrinal ambivalencg and “new interpretationsof internationallegal standards
governing its useof-forc&’ as new technologies emerge in the global security
environment63 Then, there was the rise of the Islamic Statein Iraq and Syria that
challengedthe existing Congressionahuthorizationdor the use of force, exposingthe
institutional stagnatiorof Congresgo weighin on nationalsecuritymatters.During this
time,anamateurisimisstepvasmadeby theadministratiorover Syrianchemicalweapons
use,further addinguncertaintyto the internationalsecurity environment,and indirectly

emboldeningother state aggressiorto include Russias 2014 invasion of Ukraine and

261zZimmerman et al., Movemeamd Maneuvey 210.
262sjracusa and Warren, Presidentictrines 199-200.
263 sjracusa and Warren, 203.
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Chinds bellicoseposturingagainstneighboringcountriesin andaroundthe SouthChina
Sea264Working to reframeandmakesenseof the unfolding securitylandscapen 2015,
the White Houseacknowledged Seriouschallengedo our nationalsecurity and theneed
for renewedstatecentric deterrenceposturesthat had long beenneglectedor seenas
passé6s Still, PresidentObamaremainedcommittedto “ strategicpatience’, which had
come to define his approachto security throughouthis two terms—both praisedand
ridiculedasa strengthanda weaknesshat oftenaddedto thedifficulties of determininga

directionfor policy andbudgetary processes.

a. Departmentof Defense UAVGuidanceand Roadmaps

From 1993 to 1998, the DefenseAirborne Reconnaissanc®ffice producedthe
only departmentevel, unmanned vehicle related documentation,and these short
documentamountedo little morethana highly detailedreport.After athreeyearhiatus
without any centralizedstrategyfor unmannedacquisitions(following the disintegration
of DefenseAirborne Reconnaissand@ffice), nor any concerteceffort by the department
to harnesghe innovativetechnologybeyonda few systemsCongresdegislatedon the
future UAV force. In October 2000, Congressmandatedin the national defense
authorizatioractthatby 2010,thatonethird of theDefenseDepartmeris operationatleep
strike assetsnustbe unmanne®56 Around the sametime, the Office of the Secretaryof
Defensestoodupajoint UAV taskforceandbegaraseriesof UAV “roadmap documents
to increasecoordinationand vision acrossthe services The first UAV roadmapwas
releasedn April 2001, five monthsafter the defensebill passedSubsequendocuments
werereleasedn 2005,2009,and2011andconstitutesomeof themostimportancesources
of datain evaluatingUAV outcomesagainstthe military innovationperspectivesn the

case studies.

264\Nhite House, NationabecurityStrategy(Washington, DC: White House, 2015), 13.
265white House, preface.

266 Floyd D. SpenceNationalDefenseAuthorizationAct for FY2001, Pub. L. 106398 (October 30,
2000).https://www.govinfo.gov/content/pkg/PLAYY06publ398/pdf/PLAWL06publ398.pdfOffice of the
Secretaryf DefenselUnmannedSysteméntegrated Roadmay;Y20092034, 5.
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Commonto all theroadmapsvasafocuson the statusof technologicamaturation
andits gaps,alongwith the foreseenssuesto bridging thosegaps.The documentsvere
highly descriptivein nature,making clearthat the servicenor industry wereto take the
documentsas prescriptive directive, or reflective of serviceconcurrenceln a way, they
lackedany real teethas a coordinatingmechanismput were highly insightful regarding
developmentalchallengesacross the Defense Department-a theme that remained
throughoutall four documentsin 2001, the DOD createda joint PlanningTask Force,
reportingto the Office of the Secretaryof Defensewith the responsibilityof developing
thefirst UAV roadmap.The first roadmapssponsorsinder Secretaryof DefenseDavid
R. Oliver and AssistantSecretaryof DefenseArthur L. Money, soughtto highlight to a
broadaudienceon-going challengeswhich includedtechnical,political, programmatic,
regulatory andoperationalssues?67 A GovernmentAccountingOffice (GAO) document
praisedthe move as helpful, but criticized the documentsfor failing to provide a
“comprehensivestrategicplan to ensurethat the servicesand DOD agenciesdevelop
systems that complement each other, perform all required missions, and avoid
duplication.’268 The natureof the four documentdacilitated information opennessnd
coordinatedcurrentand projectedstatesof effort acrossthe entire DOD enterpriseof
research,development,testing, evaluation,and operations.The first two documents
focusedpurely on unmannedaircraft, but the 2009 and 2011 roadmapsexpandedheir
scopeto includeall unmannedystemdi.e., air, ground,underseaandsurfacevehicles)as
partof theirguidanceimprovingdiscussiong amuchmoreinclusiveandcrossdiscipline

fashion.

With the releaseof the 2009 roadmap the servicesbeganto developsupporting
UAV visions documentsthat nested under the DOD’s general guidance, mission
synchronizationanddescriptionf technologicablevelopmentRegardlesshe services
documentsseemedto lag the DOD’s efforts to provide organizationalguidanceand

267 office of the Secretary of Defense, UnmanAedial VehicleRoadmap2001-2025, introdutory
memo.

268 Government Accountability Officé;ORCESTRUCTUREImprovedStrategicPlanningCan
Improvethe DOD’s UnmannedAerial VehicleEfforts, GAO-04-342 (Washington, DC: Government
Accounting Office, March 2004), highlights page.
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directionaboutUAV developmentand adoptionefforts. Given the highly technicaland
detailed nature of the documentsa few key highlights are provided here, with more
granular data given in the subsequenthapterswhere appropiate for UAV episode
analysis.

The first DefenseDepartmentroadmapfor unmannedaircraft, releasedn 2001,
had few operationaland developmentalJAVs to survey and report on; therefore,the
documentvascomparativelyshort.Forinstancetheonly operationalJAVs atthetime of
the April releaseveretheRQ-1, RQ-2, andRQ-5; the lattertwo werealreadyconsidered
“sunsesystems,’asseenin Table3.269 At thetime, theentiredepartmenhadacombined
total of 90operationalJAVs acrosall serviceshavingspent$3billion spenibnunmanned
aircraft since 1991; additionally, the roadmapprojectedthat the UAV inventory would
grow to two-hundredandninety vehiclesby 2011270 The RQ-4, MQ-8, andRQ-7 were
still in developmentwith the X-45 and X-47 barely mentionedas highly experimental
endeavorg’1 The authorssuggestedhat the motivationfor military UAV development
fell into three missional bins referredto a “dull” (long-duration), “dirty” (hazardous
materials) and*“dangerous (high+isk hostileaction)272 At thetime, a preponderancef
forecastedJAV missionsandplatformsfell into thedangerousin. Thetechnologicabrea
the report focusedon current and future researchincluded propulsion, survivability,
communicationjnformationprocessingand payloadsizing. The authorsalsotook pains
to acknowledgehe contentiousdebateregardingthe affordability and costof unmanned
systemsomparedo mannedlatforms,particularlytherelativelypoorsafetyrecordoften
notedat the time.273 Yet, the authorsgenerallymadethe casethat UAVs wereindeeda
costsavingsmeasurein both procuremerdandoperationsupport. Forecastingtentative
procurementand initial operatingcapability for the programsof record, the document

releasedhe roadmapgraphicshownin Figure 10 (the white vertical bar on the timelines

269 office of the Secretary of Defense, Unmaniedial VehicleRoadmap2000-2025, 6.

2700ffice of the Secretary of Defense,

27T1DARPA held the lead for the-45 and %47, with the Air Force and Navy in support respectively.
272 office of the Secretary of DefendgnmannedAerial VehicleRoadmap2000-2025,14.

273 office of the Secretary of Defense, UnmanAdéatraft Systems RoadmapQ(6-2030, H-1.
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indicateactual/projectechitial operatingcapabilitymilestones)A notableweaknessf the
documentwasthe lack of a DOD or serviceconceptof operation;the roadmaplightly
describedexperimentakffort by the servicesanddid not proposean actualemployment
concept.

ER/MP wasa plannedfollow onto RQ-5. The Army extendedhe RQ-5 pastits planned
endof servicedate,whichwasaround2004beforeto thewarsof the early 2000s.

Figure 10. The2005 DOD UAV Roadmag’4

The 2005 UnmannedAircraft SystemRoadmapreflecteda country embarkedn
two on-goingwarsandthathadexperiencediramatic,unexceptedthangegso the number
andtypesof UAVs employedonthebattlefieldor in developmeniThetoneof theroadmap
shiftedto one of immediacy,thoughit retainedits forecasteglanningout through2030.
Thedocumenwasnot only approvedoy the UnderSecretaryof Defenseor Acquisitions,
TechnologyandL ogistics butalsothe Vice-Chairmanof the JointChiefsof Staffandthe
Under Secretaryof Defensefor Intelligence, indicating a shift from unsubstantiated

acquisitiongn 2001 toaroadmapblessedy bothoperationabndintelligenceleadership.

274 s0urce: Office of the Secretary of Defense, 72.
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Additionally, the approvingofficials statedthe goal of the documentwas “to guide the
Departmentowardalogical, systematienigrationto UAS missioncapabilitiefocusedon
the most urgent warfighter needs.27> Besidesthe changein tone, the 2005 roadmap
followed the samestructureandformat of its predecessohut with a muchexpandedist
of bothfielded anddevelopmentaUAVs (seeFigure8 above).A third, moresizablelist
wastheexperimentalehiclesandprogramsn developmentshowcasinghecommitment
to the transformatiorvision underwayin the PentagonFurthermorethe 2005 roadmap
executive summargmphasizedeedto continuetransformationaéffortsby evolving and
operatonally evaluatingthe “potentialfielding” of a UCAV to conductsuppressiorof-
enemyair-defenseand strike missionsin a “high threatenvironment276 this effort was

listedatthetop ofalist of capabilitygoals.

Betweenthe 2005 and 2009 roadmaps,Congressonce again passedspecific
guidanceanddirectionfor UAV acquisitionprocesswithin the DOD. Accordingto the
2009UAYV roadmaptheFY 2007NationalDefenseAuthorizationAct (passean October
17, 2006)

called for DOD to establisha policy that gives the DefenseDepartment
guidanceon unmannedsystems,some key points of which included:
identifying a preferencefor unmannedsystemsin acquisitionsof new
systems,addressingjoint developmentand procurementof unmanned
systemsand componentstransitioningService uniqueunmannedystems
to joint systemsas appropriate the organizationalstructurefor effective
management,coordinating and budgeting for the developmentand
procuremenbf unmannedgystemsanddevelopinganimplementatiorplan

thatassessegrogressowardsmeetinggoalsestablishedn Section220 of

the Floyd D.SpenceNationalDefense Authorization Ador FY2001277

275 Office of the Secretary of Defense, approval memo.
276 Office of the Secretary of Defense,

277 Office of the Secretary of Defense, B¥09-2034 Unmanned Systems Integration Roadmad, 4
For the original bill, see JolWarnerNationalDefenseAuthorizationAct for FY2007, Pub. L. 109864
(October 17, 2006). https://www.govinfo.gadntent/pkg/PLAW109publ364/pdf/PLAW
109publ364.pdf
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In 2009,two majorchange®ccurredn theDOD’ sapproactio theroadmapyhich
wasatrendthatwasrepeatedn 2011:removalof UAV platform procuremenprojections
and a vastly increasedocus on technologyperformancegoalsover time. Basedon the
increaseddemandsignal from combatantcommandersthe roadmapnoted that key
performance attributésnust“evolvesignificantly....to enable thprojectedmissionsand
tasks’ 278 |mprovingautonomywasatthetop of thelist of performancattributesof along
list of domainagnosticadaptationsHere domainrefersto air, ground,surface,and sub-
surface. The indispensableadaptationswere further categorizedby first evolutionary
changeandrevolutionarychange2015wasthe goalyearmarkedto delineatea transition
from evolutionaryadaptationdo thoseof more revolutionarynature.When considering
air-domainspecific requirementsthe DOD identified performanceadaptionsneedecto
succeedhcrossa variety of missions,asindicatedin Figure 11. Of note,thereremained

significantautonomy andlight characterisc issues eveby 2009.

Figure 11. Air DomainSpecific Performance Envelop@®

278 office of the Secretary of Defense, B¥09-2034UnmannedSysteméntegrationRoadmap, 27.
279 s0urce: Office of the Secretary of Defens@, 3
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Finally, in 2011, the DOD releaseda modified roadmapthat refined the 2009
version, changingthe terminology of performanceto capabilitiesand tightening the
strategicforecastinto technologyeapability pairs. Efficiencyinitiatives coloredthe 2011
version, with the growing concernand uncertainty over national and DOD funding.
Affordability wasaddedasa key performancearametef equalto, if not moreimportant

than, schedulandtechnicalperformance.280

b. USAF Strategy,Guidance,and UAV Roadmaps

A seriesof capability shortfallsand operationaldemonstrationgn the late 1990s
awakenedUSAF plannersand leadershipto the value of UAVs and the needto exert
influenceonceagainin the procurementf all majoraircraftprogramsiesignedo operate
in the Air Forcés domainof responsibility.Yet, it wasnot until 2009thatthe air service
releasedh comprehensivé&JAV roadmap—or “flight plan’ asthe Air Forcecalledit. The
turbulenceheAir Forceexperiencedh thefirst decadef the21stcenturyregardingJAV
adoptionbroughta deeperseriousnesanda plethoraof lessonghatby 2009gavethe Air
Forceanappreciatiorfor justhow muchwasneededo affectchangen the organization.
The2009manuscripttitied UnitedStatesAir ForceUnmannedierial Systemg&light Plan,
2009-2047emphasized holistic “DOTMLPFP’ approachto ensurea fully integrated
organizationakffort towarda strongeradoptionof UAVs in general281 While lackinga
full conceptof operationsgn the unclassifieddocumentjt did sethew employmenideas
suchas"loyal wingmen,”enlistedpilots for smallerUAVs, andseta directionfor modular
systemdo easdechnologymodificationsin futuresystemiterations282 A majorweakness
of thedocumentwasits lack of specificity in its nearthirty-yeartime horizon,offering a

chronologicalorderof developmento include at leastsomeimmediateinstitutionaland

280 0ffice of the Secretary of Defense, UnmaniddgratedRoadmap2011-2036, v.

281Headquarters Air Force, Unit&tatesAir Force UnmannedAerials Systemslight Plan, 2009-
2047. DOTMLPF stands for Doctrine, Organization, Training, Material, Leadeasbifzducation,
Personnel, Facilities, and Policy, which is a standard practice across the DOD for program planning. This
document is referred to as USARSFlight Plan, 2009from here.

282 Loyal wingman is the idea of one or more UAVSs tethered with a ntbaineraft in a digital
network to provide a variety of jobs such as weapons mule, intelligence, autonomous strike, and even have
its own selfdefense. This differs from swarm employment that is not tied to a manned platform. USAF
UASFlight Plan, 2009, 34.

89



organizationaboalsthatwould setthefoundationfor all futureendeavorsMajor transition
periodswerealsohighlightedwherelegacymannedaircraftwouldbeshed andnewUAVs

would feature prominently ithe nextgeneratiorof aircraftwithin thatfamily of system.

Five yearslater the USAF releasedan evenmore detailedand expandedUAV
strategycalledUnited StatesAir Force RPAVector: Visionand EnablingConcept2013—
2038. Not releaseduntil 2014, the RPA Vector made some radical changesfor the
organizatiorwhile providingamuchclearerandmoredetailedfamily of systemsapproach.
For one, the documentcalled for breakingcultural paradigmsto allow enlisted UAV
pilots—at leastfor the smallerunmannedaerial systemscomprisingGroupsl, 2, and 3.
TheAir Forcereturnedo theRPAnomenclaturé hasclungto decadesyutnow specified
thatRPAsmeantthoseunmanneaircraftin Groups4 and5—whichwould still beflown
by rated officer pilots. The transitionperiodsand typesfamilies of systemswere much
moredetailedin this documenthowever the fighter recapitalizatiortransitionshownin
the 2009 versionwasremoved.Both the 2009 and 2014 documentsievoteconsiderable
time detailing how to maximize and navigatethe DOD coordinationprocessto ensure
effectiverequirementsand funding throughoutthe years.Overall, the 2014 documentis
muchmorerobust,andlooksto seta comprehensivenstitutionalandculturalfoundation

for UAV adoption by theservice.

C. USN StrategyGuidance,and UAV Roadmaps

The USN neverproduceda UAV roadmapuntil recentlyin 2018, well pastthe
period of interestfor this study.Instead,t appearghe Navy relied on its S&T planning
strategiescapstoneservicelevel strategiesaswell asinternalguidanceproducedoy the
Navy' s ProgramElementOffice for strikeweaponsandunmannedviation.(Thefirst two
categorieof documentsarecoveredin the S&T sectionbelow.) It appearghatthe Navy
did not havea robustrationalefor UAV acquisitionswithin the Navy during mostof the
Third UAV Epoch.In 1999, the Navy commissionedhe National ResearctiCouncil to
conductan analysisof t