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Abstract

Technology transfer (TT) in Complex Product and Systems (CoPS) presents significant
challenges, often exceeding the capabilities of individual firms and necessitating intricate
collaborative ecosystems. This research aims to identify and analyze the key components and
mechanisms constituting the "Collaborative Ecosystem Architecture,” a critical dimension for
success in this process. Employing a qualitative meta-synthesis methodology, this paper
deeply analyzes 30 high-quality empirical studies published between 2005 and 2025, focusing
on success factors in CoPS TT across various industries such as aerospace, energy, and rail
transportation. Findings reveal that the collaborative ecosystem architecture is underpinned by
six fundamental pillars: (1) Multi-stakeholder network formation, (2) Strategic technology
partnerships, (3) University-industry collaboration, (4) Supplier development and integration,
(5) Trust-based relationships (as the soft infrastructure), and (6) Local stakeholder
engagement strategies. By providing an integrated framework for understanding these
collaboration mechanisms, this study moves beyond firm-centric or state-centric analyses,
emphasizing that sustainable success in CoPS’s technology transfer is fundamentally an
ecosystem achievement and highlights the need for specific capabilities such as "Ecosystem
Orchestration".
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- CoPS: Complex Products and Systems
- Davies & Hobday

- Ren & Yeo

- Codified Knowledge

- Tacit Knowledge

- Nonaka & Takeuchi

- Hobday, Davies & Prencipe

- Catch-up

- Conable

©o0O~NOO U WN R



byl 5l 0592 (il )o Snlidge 1o e Jolse 9290 (Liwgh Sl

9 4_:L’ 6)_LD G’l_"c)_’ Slslao )‘ C’,“Aa_wd RE— od)_f ) FGLL..?LQ
o9 (ol sendlio tales ) 5 S ai 00 S el gy sl L
5 o3l oty Olee an (048 T Jlang s oo 9) ' Cir e 3L
5 slodail sl lejlw oLty ol ay (Voo VL ) Tl slace LB
(Sl ol LS o aslyle Ol s L agalge j0 molso suome (g0 S0
Ao ol iy )0 05 gdn wedory OV gt dilelw 039> )0 el SR ERY
Ol S g il 00 g oSk G0 ol g0, S 0l g LB S
S5l g adilyglid g slagSll ol gl guied,l sl DM Sl
e Sl s o gouie Oldlhs (JUin gl aslosls plowl mbio ol jo
1S plye LS aead g o Jlo el (Sl il (gl o Lasles
ko Q‘)_ﬂ 00—ty QY; amo dilel é.)L._Ac 39 LgA_:.lf Lgl_Qg_,_uL..w
ast 3 - Yy ‘u_c.la...n 9 S)PHG Iy (G 0) <_r;)‘l_f (_guo.:_us_‘{
Glaiws lson ailos S 0 ST (V- YF (g0 me g Sl coolj Slalu)
alysbd ez Lol () 5 oS gl Jlos s La gy 5 500
Y gmazes dilelws mlico ;o a5 oo o loid Slallas ol caslasls 5

14 . > . . e .
Sl ).a_w.nj)_u)_:wu_n.c 69_§J‘ s09_¢.:‘ A_.Jy u_‘QMD')_’ sod._a.?b..’
sd,uu;_,o‘cLi;.g) @da_w” LEL‘Z’J)—’“’ O9—= Gl.c‘s_cj(\/'\? ¢ )93 0—>x0)
(VNG g ) (6,000) W50 ..\.._;T)_e Ol (e
")9_‘700;",\_]5&“ 9 ’,‘S.Ql_iu Qs)b“ bl_!.:‘ - dj) Sllas LJ_" (_gLa.C Sg—>9 l_$
ol 55 e sl L lizmed e ol S (S (aslazils 35 e
Ay S Sl ool el (Y- VY ()] LS ¢ o0, (5,080 ailo) g0

1- Absorptive Capacity
2- Cohen & Levinthal
3- Dynamic Capabilities
4- Teece

5- Smart Procurement
6- Path-following
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1- Collaborative Ecosystem Architecture
2- Moore
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1- Socio-technical

2- Hobhday

3- Lee & Yoon

4- Technological Deepening

5- Production Capabilities (Focuses on operation, maintenance, and static efficiency)

6- Innovation Capabilities (Focuses on design, R&D, and dynamic adaptation of the system).
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- Know-why

- Know-how

- Chesbrough

- Brusoni

- Gulati

- Hagedoorn

- Network Theory
- Borgatti & Foster
- Structural Holes
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- Granovetter

Burt

Tacit

- Nonaka & Takeuchi

- Nahapiet & Ghoshal

- Allen & Cohen

- Innovation Ecosystem
- Adner & Kapoor

- Adner
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- Orchestration

- Dhanaraj & Parkhe

- Architecture

- Triple Helix Model

- Universities/Research Institutes
- Industry

- Government

- Etzkowitz & Leydesdorff
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1- Yang

2- Mazzucato

3- Strategic Alliances
4- Gulati
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- Supply Chain Collaboration & Supplier Development
- Krause

- Research Consortia

- Hagedoorn

- Role of Trust

- Zaheer

- Ivarsson & Alvstam

- A priori model
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1- Structural Layer
2- Relational Layer
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1- Lead Customer

2- Orchestration

3- Ecosystem Orchestration
4- Dhanaraj & Parkhe
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1- Overarching Capability
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- Competition-Collaboration Paradox
- Powell

- Coopetition

- Brandenburger & Nalebuff

- Openness-Protection Dilemma

- Tacit Knowledge

- Nonaka & Takeuchi
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1- Network Stability-Flexibility Tension
2- Relationship-specific assets

3- Structural inertia

4- Lock-in

5- Grabher
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- Local-Global Integration Challenge
- Technology Contextualization
Wang

- Gatekeeping

- Translation

- Tushman & Katz

- Joint Ventures
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1- IP: Ingress Protection
2- Coopetition
3- Ambidexterity
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1- Orchestration Typology
2- State-Led Orchestration
3- Product Decomposition
4- Firm-Led Orchestration
5- User-Led Orchestration
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