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ABSTRACT 

In order to ma+nta+n the border sovere+gnty of the country, m+l+tar+es need to cont+nue +nvest+gat+ng 
contemporary +nnovat+ve technolog+es wh+ch can +mprove the+r war-f+ght+ng capab+l+t+es, ra+se m+ss+on 
read+ness, and enable the+r cont+nuous operat+ons +n a f+scally constra+ned env+ronment.  Nav+es around the 
world have been forced to adopt technolog+cal +nd+gen+zat+on +n the+r Supply Cha+ns to ma+nta+n +n-serv+ce 
equ+pment due to the h+gh expense of ma+nta+n+ng m+l+tary-systems comb+ned w+th prolonged l+fe cycles. 
In the publ+c sector, where the budgetary constra+nts severely +mpact dec+s+on mak+ng, +t makes +t an 
+mperat+ve area to be explored +n deta+l. The present research study has focused on adopt+on of Add+t+ve 
Manufactur+ng technology +n Naval Supply Cha+ns wh+ch resulted +n propos+ng a framework of IV 
(Adopt+on of Ind+genous Add+t+ve Manufactur+ng) and DVs (Demand Sat+sfact+on, Obsolescence 
Management, and F+nanc+al Spend+ng) for prospect+ve future research paths w+th+n th+s f+eld. In add+t+on,  
major factors related to performance opt+m+zat+on of Naval platforms have been summar+zed. Furthermore, 
a comprehens+ve l+terature rev+ew has been undertaken followed by +dent+f+cat+on of spec+f+c research 
quest+ons along w+th research methodology for future researches. 

Keywords: Internat+onal Trade, Naval Supply Cha+n, Add+t+ve Manufactur+ng, Obsolescence Management 

 
TEDARİK ZİNCİRLERİNİN TEKNOLOJİK YERLİLEŞTİRİLMESİ 

YOLUYLA PERFORMANS OPTİMİZASYONU:  
BİR KAVRAMSAL ÇERÇEVE GELİŞTİRME 

 
ÖZET 

Ülken+n sınır egemenl+ğ+n+ koruyab+lmek +ç+n, orduların savaşma kab+l+yetler+n+ artırab+lecek, görev 
hazırlık düzeyler+n+ yükseltecek ve mal+ kısıtlamalar altındak+ ortamlarda sürekl+ operasyonlarını 
sürdüreb+lecek çağdaş ve yen+l+kç+ teknoloj+ler+ araştırmaya devam etmeler+ gerekmekted+r. Dünyadak+ 
donanmalar, asker+ s+stemler+n bakım mal+yetler+n+n yüksekl+ğ+ ve uzun ömür döngüler+ neden+yle, 
h+zmettek+ ek+pmanların sürdürüleb+l+rl+ğ+n+ sağlamak amacıyla tedar+k z+nc+rler+nde teknoloj+k 
yerl+leşt+rmeye yönelmek zorunda kalmışlardır. Kamu sektöründe +se bütçe kısıtlamalarının karar alma 
süreçler+n+ c+dd+ şek+lde etk+lemes+, bu alanı ayrıntılı şek+lde +ncelenmes+ gereken kr+t+k b+r konu hal+ne 
get+rm+şt+r. Bu araştırma çalışması, donanma tedar+k z+nc+rler+nde Katmanlı Üret+m (Add+t+ve 
Manufactur+ng) teknoloj+s+n+n ben+msenmes+ne odaklanmış ve bu doğrultuda gelecektek+ araştırmalar +ç+n 
IV (Yerl+ Katmanlı Üret+m Teknoloj+s+n+n Ben+msenmes+) ve DV’ler (Talep Karşılama, Demode Ürün 
Yönet+m+ ve F+nansal Harcamalar) çerçeves+n+ önerm+şt+r. Buna ek olarak, den+z platformlarının 
performans opt+m+zasyonuyla +lg+l+ başlıca faktörler özetlenm+şt+r. Ayrıca kapsamlı b+r l+teratür taraması 
gerçekleşt+r+lm+ş; bu doğrultuda gelecektek+ araştırmalar +ç+n bel+rl+ araştırma soruları ve +zlenecek 
araştırma metodoloj+s+ ortaya konulmuştur. 
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Yönet+m+ 
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1. INTRODUCTION 

In a global perspect2ve, the role of log2st2cs and supply cha2n management has become 
2ncreas2ngly v2tal over the past decade (Dadz2e & R2chard, 2025) wh2ch has forced 
the organ2zat2ons to shape the2r operat2onal strateg2es 2n l2ght of chang2ng dynam2cs 
to max2m2ze operat2onal ava2lab2l2ty of the2r strateg2c assets (Nagy et al., 2023).  One 
major reason for th2s change 2n approach has been the real2zat2on of the fact that an 
2neffect2ve or below par supply cha2n, adversely 2mpacts organ2zat2onal performance 
ult2mately affect2ng the pursu2t of strateg2c goals (Mustaf2 et al., 2024).  One of the 
most fundamental a2ms of operat2ng a supply cha2n 2s sw2ft and t2mely ava2lab2l2ty of 
2nventory (Guo et al., 2025) to ensure opt2mum demand fulf2llment as “you can’t sell 
from an empty wagon”.  On the other hand, another v2tal goal 2s to reduce the expenses 
assoc2ated w2th supply cha2n operat2ons and to fac2l2tate 2n ach2ev2ng f2nanc2al 
success.  Further, organ2zat2ons must a2m at max2m2z2ng resource product2v2ty, 
el2m2nat2ng any dupl2cat2on of efforts, and these steps can y2eld benef2ts such as 
reduct2on 2n f2nanc2al spend2ng, reduct2on 2n waste and ach2evement of an eff2c2ent 
Supply Cha2n wh2ch w2ll ult2mately help 2n enhanc2ng operat2onal read2ness.   

M2l2tar2es around the globe operate large number of complex platforms wh2ch requ2re 
t2mely ma2ntenance and upkeep to ensure opt2mum operat2onal read2ness of these 
strateg2c assets at all t2mes (Măl2nescu & V2rca, 2022). For example, Table-1 g2ves an 
overv2ew of the total number of platforms be2ng supported through US Department 
of Defense (DOD) Supply Cha2n. 

Table 1: Platforms Be.ng Supported Through US DOD Supply Cha.n 

Tact.cal Veh.cles 346,000 
Combat Veh.cles 40,600 
A.rcrafts 14,800 
Sh.ps 256 
Strateg.c M.ss.les 896 

Source: (Cunn.ngham et al., 2015) 

Lately, the concept of Naval Defense Supply Cha2n Management has rece2ved focused 
attent2on from researchers.  Accord2ng to US Naval Supply Systems Command, 
“Naval Supply Cha8n Management refers to the collect8on of processes that result 8n 
Naval-sector customers rece8v8ng the parts they need, when and where they need 
them, anywhere 8n the world”.  Accord2ng to Knof2us et al. (2021), 2n a supply cha2n, 
smooth flow of spare parts 2nventor2es 2s v2tal to keep the non-operat2onal t2me (2.e. 
down t2me) of assets w2th2n the reasonably acceptable l2m2ts.  S2r2chakwal & Conner 
(2016) def2ned spare parts as “8tems that are used to ma8nta8n equ8pment or or8g8nal 
product 8n operat8ng cond8t8on wh8le the8r character8st8cs can be h8ghly d8verse”. 
However, accord2ng to den Boer et al. (2020), there ex2sts a major barr2er 2n the form 
of f2nanc2al or monetary requ2rements essent2al to a2d t2mely spares supportab2l2ty 
s2nce an assortment of spare parts may conta2n expens2ve h2gh value 2tems, slow 
movers or those w2th longer lead t2mes.  Moreover, th2s 2s espec2ally true for 2tems 
wh2ch are manufactured w2th Convent2onal Manufactur2ng (CM) approaches such as 
m2ll2ng, 2nject2on mold2ng etc.   

Another barr2er wh2ch adversely affects Naval Defense Supply Cha2n’s performance 
2s the obsolescence of spare parts and equ2pment wh2ch has subsequently g2ven b2rth 
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to the concept of Obsolescence Management.  Accord2ng to Internat2onal Inst2tute of 
Obsolescence Management (IIOM), the term obsolescence can be def2ned as the 
unava2lab2l2ty of prev2ously ava2lable spare parts or equ2pment (Bo2ss2e et al., 2022).   

In order to ma2nta2n the border sovere2gnty of the state, the Defense Sector needs to 
cont2nue 2nvest2gat2ng contemporary 2nnovat2ve technolog2es wh2ch can 2mprove 2ts 
war-f2ght2ng capab2l2t2es, ra2se m2ss2on read2ness, and cont2nue to operate 2n a f2scally 
constra2ned env2ronment.  M2l2tar2es 2n general and Nav2es 2n part2cular around the 
world have been forced to adopt technolog2cal 2nd2gen2zat2on 2n the2r Supply Cha2ns 
to ma2nta2n 2n-serv2ce equ2pment due to the h2gh expense of ma2nta2n2ng m2l2tary 
systems comb2ned w2th prolonged l2fe cycles.  In order to cater these f2nanc2al, spares-
supportab2l2ty and obsolescence management related 2ssues of Defense sector Supply 
Cha2n, countr2es l2ke Un2ted States of Amer2ca, Un2ted K2ngdom, and France are 
2ncreas2ngly mak2ng use of technolog2cal advancements to 2nd2gen2ze the2r Defense 
sector Supply Cha2ns.  In th2s regard, concept of Add2t2ve Manufactur2ng (AM) 2s 
be2ng read2ly adopted throughout the Defense sector Supply Cha2ns (Background to 
Add8t8ve Manufactur8ng, 2016).  AM 2s a technolog2cal process wh2ch allows 
compl2cated des2gns and near-net shaped 2tems to be manufactured.  It gets 2ts name 
from the fact that 2t produces a component, part, or product layer-by-layer from raw 
mater2als (add2t2vely). It 2s d2fferent from Convent2onal/ Subtract2ve Manufactur2ng 
as 2t does not 2nvolve the m2ll2ng, 2nject2on mold2ng etc. 

W2th the advancement of AM technology, 2t 2s now poss2ble to eas2ly fabr2cate useable 
components w2th a chosen mater2al 2n a s2ngle step. Moreover, 2t 2s now feas2ble to 
produce models that are nearly 100 percent dense and useful, and w2th the expans2on 
of the range of acceptable mater2als, these systems have gotten more dependable and 
eff2c2ent over t2me.  Therefore, the 2mpact of adopt2on of AM technology on Naval 
Supply Cha2ns 2s cons2dered v2tal to opt2m2ze Naval Platform’s performance 2n 
f2scally constra2ned env2ronment 2n Publ2c Sector.  

Th2s paper attempts to h2ghl2ght the need to understand the 2mportance of adopt2on of 
AM technology 2n ensur2ng the performance opt2m2zat2on of Naval Defense platforms 
2nclud2ng the stores, equ2pment, and systems. Furthermore, th2s study also a2ms to 
suggest future research d2rect2ons 2n f2nd2ng out future aspects of AM technology 2n 
Defense sector. Keep2ng 2n v2ew the 2mportance of th2s area, 2t 2s cons2dered 2mportant 
to conduct th2s research study to explore the subject further. 

2. LITERATURE REVIEW 

AM 2s def2ned as, “an emerg8ng technology that manufactures three-d8mens8onal (3D) 
objects d8rectly from d8g8tal models through an add8t8ve process, typ8cally by 
depos8t8on of success8ve layers of polymers, ceram8cs, or metal mater8als” (Kumar et 
al., 2021). Desp2te a recent surge 2n prom2nence of AM, 2n fact, 2t’s not at all a novel 
concept and has been around and be2ng pract2ced 2n var2ous 2ndustr2es s2nce as early 
as 1980s. We found that researchers over the years have been us2ng var2ous d2verse 
term2nolog2es such as “Add2t2ve Fabr2cat2on”, “Add2t2ve Process2ng”, “Add2t2ve 
Layer Manufactur2ng”, and “Freeform Fabr2cat2on” for AM.  The phenomenon of 
evolut2on of AM can be attr2buted ma2nly to 2ts assoc2ated advantages such as 2ts 
ab2l2ty to manufacture any rare and complex des2gns, waste reduct2on, cost reduct2on 
and manufactur2ng of obsolete 2tems.  Knof2us et al. (2021) argues that AM has rap2dly 
matured dur2ng last decade and has proven the fact that 2t can be an 2nnovat2ve part of 
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Supply Cha2ns by contr2but2ng towards the 2nd2genous product2on of spare parts 
2nventory.  Although, AM technology was bas2cally des2gned w2th an a2m of 
support2ng prototyp2ng but w2th the passage of t2me AM techn2ques have proven the2r 
worth 2n countless appl2cat2ons (Hussna2n, 2022).  Table-2 outl2nes the major notable 
events 2n the h2story of AM 2ncept2on and shows the gradual 2ntegrated progress2on 2n 
2ndustr2al product2on setups. Further, the r2se of awareness regard2ng benef2ts of AM 
adopt2on 2s ev2denced by the surge 2n the adopt2on of AM enabl2ng mach2nes and 
equ2pment across the globe (Stavropoulos et al., 2023). 

Table 2: Notable Events .n H.story of Add.t.ve Manufactur.ng 

 
Source: (Goldberg, 2018) 

2.1. Add3t3ve Manufactur3ng 3n Nav3es around the Globe 

The 2ntegrat2on of any technology 2nto the Defense Sector 2s subject to h2gh level of 
analys2s due to assoc2ated factors ma2nly related to 2nvolvement of Publ2c Funds 2n 
form of Tax-payers money and safety of men and mater2al.  Rev2ew of l2terature 
revealed the adopt2on of AM by var2ous Naval Forces around the globe. Sertoglu 
(2021) reported that Dutch Navy wh2le embrac2ng the need of AM 2n Defense sector 
Supply Cha2ns has made huge 2nvestment 2n 3D pr2nt2ng technology known as 
INTSMSYS 3D w2th a2m to 2mprove the demand sat2sfact2on rate of sea-go2ng 
platforms.  Further, researcher expla2ned that a typ2cal Dutch vessel carr2es around 
30,000 spare parts onboard and 2nduct2on of AM technology onboard these vessels 
w2ll enable the Navy to be less dependent on convent2onal Defense Sector Supply 
Cha2ns, reduce down t2mes by enhanc2ng demand sat2sfact2on rate, and ensure 
ava2lab2l2ty of obsolete spare parts. French Navy has also been a forerunner 2n 
r2gorously pursu2ng the adopt2on of AM 2n 2ts Supply Cha2n and deployed an ent2re 
Sh2p’s Propeller of 2.5 meters length and 05 x 200kg blades each and w2th th2s 
technolog2cal 2nd2gen2zat2on French Navy has become f2rst ent2ty 2n the world to 
deploy such a mass2ve component ever bu2lt by us2ng AM technology. US Navy has 
also successfully ut2l2zed AM technology to manufacture 200 un2ts of Full Mot2on 
V2deo (FMV) systems for 2ts MH-60S Sea Hawk Hel2copters 2n order to 2ncrease the2r 
operat2onal read2ness.  Accord2ng to Madele2ne (2022), USS ESSEX has a fully 
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operat2onal 3D pr2nter 2nstalled onboard s2nce 2014 wh2ch 2s help2ng 2n manufactur2ng 
of obsolete as well as urgently requ2red spare parts on the go subsequently 2ncreas2ng 
demand sat2sfact2on of the platform. Furthermore, USS ESSEX through onboard 3D 
pr2nter has successfully 2nd2genously manufactured a M2n2ature Quadcopter.  Further, 
2n 2015, the US Department of Navy deployed a state-of-the-art AM Su2te onboard 
USS Harry S. Truman 2n order to further strengthen the2r spares supportab2l2ty and 
operat2onal read2ness.  Accord2ng to Lopez (2019), the US Department of Navy 
formulated Defense sector Add2t2ve Manufactur2ng Execut2ve Comm2ttee (NAM 
EXCOMM) 2n 2015 w2th the mandate to 2mplement and oversee the US Navy’s 
Add2t2ve Manufactur2ng Plan. Researcher further expla2ns that 2ntroduct2on of NAM 
EXCOMM has s2gn2f2cantly revolut2on2zed the US Navy’s Supply Cha2n as 2n last 
three years a total of 148 new 2n2t2at2ves have been undertaken to Add2t2vely 
Manufacture var2ous projects.  F2gure 1 shows the a2ms of NAM EXCOMM. 

 
F@gure 1: A.ms of NAM EXCOMM 

Source: (Lopez, 2019) 

Subsequent to the success of AM 2n Austral2an Army, Royal Austral2an Navy has 
2nstalled 2ts f2rst ever 3D pr2nter at HMAS Coonawarra Port w2th an a2m to enhance 
the overall eff2c2ency of Defense sector Supply Cha2n by 2ncreas2ng the demand 
sat2sfact2on rate of Defense sector Platforms (Sarraf, 2020).  Royal Navy w2th an a2m 
to reduce long lead t2mes, f2nanc2al spend2ngs and 2ncreased operat2onal read2ness has 
also successfully manufactured a small a2rcraft us2ng 2nd2genous AM technology w2th 
a w2ngspan of 1.5 meters and cru2s2ng speed of approx2mately 50 knots and made 2ts 
ma2den fl2ght onboard HMS Mersey (Busach2 et al., 2016).   

2.2. AM and Demand Sat3sfact3on 

Meet2ng the requ2rements of end users 2n a t2mely and eff2c2ent manner has been the 
bas2s of 2ncept2on of the whole log2st2cs setup w2th2n Defense sector Supply Cha2ns.  
Further,  contemporary technolog2cal trends such as AM have augmented the overall 
demand sat2sfact2on rates of platforms 2n Defense sector Supply Cha2ns (M8l8tary 3D 
Pr8nt8ng, n.d.) by demonstrat2ng the2r effect2veness 2n ensur2ng sw2ft ava2lab2l2ty of 
complex and prec2sely manufactured spare parts (S2r2chakwal & Conner, 2016) and 
organ2zat2ons can save 43 percent to 75 percent t2me by s2mply adopt2ng AM 2nstead 
of Convent2onal Manufactur2ng.  Further, researchers wh2le emphas2z2ng the 
effect2veness of AM 2n demand sat2sfact2on stated that “…when the Defense Advanced 
Research Projects Agency (DARPA) asked for proposals to 8mprove the des8gn of 
Vert8cal Takeoff and Land8ng (VTOL) a8rcraft 8n 2013, Boe8ng add8t8vely 
manufactured a prototype, whose construct8on would have otherw8se taken several 
months—8n less than 30 days”. 
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In the year 2018, a US Navy Sh2p USS John C. Stenn2s lost 2ts 2nternet serv2ce due to 
faulty rotary jo2nt of Commerc2al Broadband System Program (CBSP).  The 
convent2onal supply cha2n would have taken weeks to del2ver the 2tem onboard; 
however, the sh2p’s crew ut2l2zed the AM technology and add2t2vely manufactured the 
faulty jo2nt end2ng up meet2ng the most cr2t2cally needed spare part.  In 2016, V-22 
a2rcrafts of the US Navy faced fl2ght safety hazard due to non-ava2lab2l2ty of a spare 
part.  In response, the part was add2t2vely manufactured and passed all qual2ty and 
fl2ght tests; hence, ensur2ng t2mely ava2lab2l2ty of cr2t2cally requ2red spare part.   

2.3. AM and F3nanc3al Spend3ng 

Accord2ng to Norako (2021), the US Navy successfully add2t2vely manufactured the 
v2sor cl2p of H-1 helmets used by US Mar2ne Corps. The purchase pr2ce of V2sor Cl2p 
was $300; however, w2th AM the same was 2nd2genously manufactured 2n less than 
half of the pr2ce at wh2ch 2t was be2ng procured through normal procurement channel.  
The largest repa2r serv2ces prov2der to US Navy’s a2rcrafts known as Advanced 
Compos2te Structures (ACS) uses AM 2n order to manufacture the major2ty of 2ts tools 
and resultantly reduces 79 percent of lead-t2me and 96 percent of overall costs.  
Thomas & G2lbert (2014) carr2ed out deta2led research to study the 2mpact of adopt2on 
of AM on var2ous cost factors.  The results of the study revealed that adopt2on of AM 
leads to reduct2on 2n raw-mater2al related costs through the concept of econom2es of 
scale.  

2.4. AM and Obsolescence Management 

Obsolescence of 2nventory and equ2pment has rema2ned a common hurdle 2n the 
defense 2ndustry (Saygın & Onay, 2024) s2nce 2ts supply cha2n not only 2nvolves 
longer lead t2mes but also the fact that platforms or strateg2c assets are requ2red to be 
operated 2n-serv2ce for a per2od generally spread2ng over mult2ple decades.  Further, 
the researcher cla2med that up to 70 to 80 percent of all electron2c components 
generally become obsolete even before the deployment of the2r parent system 2n 
serv2ce.  Obsolescence of 2nventory and equ2pment has major f2nanc2al 2mpl2cat2ons 
2n general and on Defense sector Supply Cha2n 2n part2cular and these 2mpl2cat2ons 
vary from country to country and case to case bas2s.  For example, the projected total 
l2fe-cycle obsolescence costs of UK Royal Navy’s Mar2t2me Patrol A2rcraft NIMROD 
MRA4 (wh2ch never entered the serv2ce) were £780m and on the other hand the 
obsolescence 2ssues faced by Un2ted States Department of Navy costs as h2gh as 
$750m on yearly bas2s (Erkoyuncu & Roy, 2015).  Accord2ng to Hal2lov2ć (2022), 
2nventory can become obsolete at any stage of l2fe cycle of a platform; hence, 
obsolescence management needs to be cons2dered from the 2ncept2on stages of the 
platform. Thus, there can be two bas2c approaches to effect2vely cater2ng the 
obsolescence 2ssues w2th2n Defense sector Supply Cha2ns 2.e. proact2ve and react2ve.   

Erkoyuncu & Roy (2015) 2dent2f2ed the follow2ng three methods to cater obsolescence 
2n Defense Supply Cha2ns wh2ch are also appl2cable to Defense sector Supply Cha2n 
dynam2cs: 

a. Cann2bal2zat2on 
b. F2t, Form and Funct2on replacement 
c. Emulat2on or redes2gn2ng (2.e. repl2cat2ng the obsolete part us2ng state-of-

the-art technology) 
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However, 2ntroduct2on of AM has catered to the 2ssues of obsolescence to a greater 
extent.  For example, when spare parts of US Navy’s AV-8B Harr2er a2rcrafts were 
declared obsolete by OEM, US Navy rel2ed upon AM to 2nd2genously manufacture 
those parts; hence, sett2ng new standards 2n the f2eld of AM and obsolescence 
management.  In add2t2on to AV-8B Harr2er, US Navy 2s eff2c2ently manag2ng the 
obsolescence of ag2ng platforms l2ke P-3 Or2ons (Erkoyuncu & Roy, 2015) and F/A-
18E/F Hornets us2ng Add2t2ve Manufactur2ng technology (Jacob Sk2pper & Albrecht, 
2022). 

3. CONTRIBUTION AND FUTURE RESEARCH DIRECTIONS 

Th2s research paper h2ghl2ghted the s2gn2f2cance of adopt2on and 2mplementat2on of 
AM technology part2cularly 2n Naval Supply Cha2ns. The successful examples 
2dent2f2ed wh2le undertak2ng rev2ew of relevant l2terature 2n th2s research paper have 
augmented the need to carry out a comprehens2ve research study 2n context of smaller 
Nav2es to f2nd out the operat2onal 2mpacts of AM.  Accord2ng to Cunn2ngham et al. 
(2015), the ult2mate goal of adopt2on of technolog2cal 2nd2gen2zat2on such as AM 2n 
Defense sector Supply Cha2ns 2s not only to manufacture 3D pr2nted spare parts that 
shall replace the ex2st2ng product l2ne but also to prov2de a cost effect2ve and sw2ft 
solut2on 2n case of fa2lure of a part onboard sh2p.  Based on the l2terature rev2ew, 2t 2s 
revealed that adopt2on of AM 2n Naval Defense Supply Cha2ns 2s a novel concept, and 
researches have been conducted ma2nly 2n USA, UK, Austral2a, Sw2tzerland and 
France.  However, develop2ng countr2es are st2ll lack2ng beh2nd 2n understand2ng the 
2mportance of AM 2n Naval Defense Supply Cha2ns due to lack of awareness and 
research work.  Furthermore, apart from understand2ng the 2mpact of AM adopt2on on 
Demand Sat2sfact2on, Obsolescence Management, F2nanc2al Spend2ng and overall 
Platforms’ Performance Opt2m2zat2on, there 2s a need to further explore var2ous 
avenues of appl2cat2on of AM 2n Defense Sector Supply Cha2ns along w2th proper 
framework. Therefore, based on the d2scuss2ons 2n th2s paper, the follow2ng future 
research d2rect2ons are suggested to be pursued: 

a. In what ways can the cont2nuous progress 2n add2t2ve manufactur2ng 
technology enhance the level of demand fulf2llment 2n the Defense 2ndustry 
supply cha2n? 

b. What part do new AM technolog2es play 2n 2mprov2ng Defense platform 
obsolescence management strateg2es? 

c. How m2ght the ongo2ng 2mprovement of AM procedures affect the Defense 
sector's f2nanc2al dec2s2ons and spend2ng trends? 

d. How m2ght the add2t2on of add2t2ve manufactur2ng to more extens2ve defense 
supply cha2n procedures 2ncrease stakeholder collaborat2on and help meet 
demand? 

e. What cooperat2ve strateg2es and all2ances between suppl2ers, AM technology 
prov2ders, and defense contractors may be formed to max2m2ze obsolescence 
management 2n defense platforms? 

f. What 2s the 2mpact of add2t2ve manufactur2ng 2mplementat2on on cost-
shar2ng and fund2ng partnersh2ps 2n the defense 2ndustry? 

g. What 2mpact may 2ndustry standard2zat2on 2n2t2at2ves have on 2mprov2ng 
f2nanc2al pred2ctab2l2ty 2n Defense supply cha2ns, and how can regulatory 
author2t2es 2nfluence the development of these standards? 
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4. RESEARCH QUESTIONS 

Based on the d2scuss2on above, th2s study further presents some research quest2ons 
wh2ch may be cons2dered for explor2ng the top2c further. 

1. What 2s the 2mpact of adopt2on of Ind2genous AM Technology 2n Defense 
sector Supply Cha2n on Platforms’ Demand Sat2sfact2on? 

2. What 2s the 2mpact of adopt2on of Ind2genous AM Technology 2n Defense 
sector Supply Cha2n on Platform’s Obsolescence Management? 

3. What 2s the 2mpact of adopt2on of Ind2genous AM Technology 2n Defense 
sector Supply Cha2n on f2nanc2al spend2ng? 

4. How can the Defense sector Supply Cha2n be modeled to ach2eve the opt2mal 
level of platform eff2c2ency and operat2onal read2ness? 

5. RESEARCH METHODOLOGY 

Future stud2es 2n th2s f2eld may take a m2xed-methods approach, 2ntegrat2ng 
qual2tat2ve and quant2tat2ve methodolog2es to produce more thorough results. J2ck 
(1979) proved that th2s strategy works well for handl2ng compl2cated top2cs w2th 
l2m2ted data ava2lab2l2ty.  Integrat2ng 2nterpret2v2st and pos2t2v2st techn2ques can 
resolve both the "how" and "what" of causal l2nks 2n pol2cy, publ2c dec2s2on-mak2ng, 
and soc2al 2ssues (L2n, 1998).  

A Pos2t2v2st parad2gm 2s appropr2ate for d2scuss2ng organ2zat2onal and pol2cy 
concerns. It may enta2l gather2ng data to measure monetary sav2ngs and do2ng 
regress2on analyses to better understand the correlat2ons between var2ables. 
Qual2tat2ve methods, such as sem2-structured 2nterv2ews, m2ght, however, 2dent2fy 
underly2ng factors from an 2nterpret2v2st perspect2ve (Z. B. Juna2d & Rash2d As2f, 
2022). The eff2c2ency of th2s research method spec2f2cally 2n M2l2tary Sector 
researchers was demonstrated by (Borz2llo & Deschaux-Dutard, 2020).  

Rev2ew of relevant l2terature has paved way for formulat2on of follow2ng Conceptual 
Framework of present research.  F2gure 2 shows the constructs and proposed 
hypothes2zed relat2onsh2ps between them. 

 
F@gure 2: Conceptual Framework and Hypothes.zed Relat.onsh.ps 

Based on the abovement2oned conceptual framework, the follow2ng hypotheses have 
been deduced for subsequent test2ng: 
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Table 3: Hypotheses of Research Study 

Hypotheses Statement 

H1 
H10 Adopt.on of Ind.genous AM w.ll not .ncrease demand sat.sfact.on 
H1A Adopt.on of Ind.genous AM w.ll .ncrease demand sat.sfact.on 

H2 

H20 
Adopt.on of Ind.genous AM w.ll not have a pos.t.ve s.gn.f.cant 
.mpact on obsolescence management 

H2A 
Adopt.on of Ind.genous AM w.ll have a pos.t.ve s.gn.f.cant .mpact 
on obsolescence management 

H3 
H30 Adopt.on of Ind.genous AM w.ll not cut down F.nanc.al Spend.ng 
H3A Adopt.on of Ind.genous AM w.ll cut down F.nanc.al Spend.ng 

6. SIGNIFICANCE OF THE FUTURE RESEARCH 

Th2s research has tr2ed to explore ex2st2ng l2terature and a2ms at offer2ng all 
stakeholders a deta2led 2ns2ght 2nto the advantages assoc2ated w2th the adopt2on of 
contemporary technolog2cal 2nd2gen2zat2on trend 2.e. AM. On the bas2s of 2ns2ghts 
prov2ded 2n th2s research, future stud2es can further explore the contemporary 2ssues 
2n th2s f2eld wh2ch w2ll ass2st all part2es 2nvolved 2n the procurement, prov2s2on2ng, 
and purchase of defense equ2pment. Ult2mately, th2s w2ll result 2n cost sav2ngs and 
2ncreased eff2c2ency, part2cularly 2n long-term ma2ntenance and progress2ve upgrades. 

7. LIMITATIONS OF THIS RESEARCH STUDY 

Ma2n l2m2tat2on of the study 2s the easy ava2lab2l2ty of data for analys2s. Due to the 
sens2t2ve nature of stores and equ2pment 2nvolved 2n the Defense sector Supply 
Cha2ns, the data 2s not openly ava2lable (Z. B. Juna2d & Rash2d As2f, 2022). Therefore, 
the analys2s w2ll ma2nly rely on the ava2lable l2terature on the subject from sources 
such as Naval Postgraduate School Cal2forn2a Research Databank, publ2shed research 
art2cles and research mater2al and the ava2lable data from d2fferent organ2zat2ons l2ke 
Stockholm Internat2onal Peace Research Inst2tute (SIPRI). Th2s research's pr2mary 
drawback 2s 2ts extens2ve theoret2cal and descr2pt2ve content. Nonetheless, 2t 2s 
benef2c2al to determ2ne potent2al avenues for future study and 2nqu2r2es to be pursued 
2n th2s f2eld. Th2s research serves as a means of 2ntrospect2on for academ2cs who seek 
to tackle the problems w2th2n th2s f2eld. L2m2ted data ava2lab2l2ty for analys2s 2s 
another potent2al future constra2nt. Nonetheless, research can be carr2ed out 2n-house 
at organ2zat2ons, w2th the poss2b2l2ty that the f2nd2ngs won't be made publ2c. 

9. CONCLUSION 

A rev2ew of the l2terature demonstrates that the Departments of Defense 2n d2fferent 
nat2ons carr2ed out some groundbreak2ng research 2n th2s f2eld. However, f2nanced 
programs served as a major dr2v2ng force beh2nd th2s endeavor. Furthermore, there 
2sn’t much research or works of l2terature that suggest a well-developed framework 
or model for use 2n th2s f2eld. Thus, 2t 2s 2mperat2ve that we concentrate on putt2ng out 
a framework for the development of defense stockp2les 2n our own country. Th2s study 
a2ds 2n def2n2ng and establ2sh2ng the path that other researchers w2ll take as they 
2nvest2gate new angles. 
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