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Abstract 

The purpose is aimed to disclose how the Big Data (BGD) is affecting the practice of Open Innovation (OIN) in the Information 

Technologies Sector of the Metropolitan Zone of Guadalajara, México (ITSMZG) to achieve an empirical model for the improvement of 

this sector. The Design was based on literature reviewed to propose conceptual constructs through the factors BGD and OIN. The 

methodology is descriptive, exploratory, correlational, and cross sectional. The Delphi Panel and Analytic Hierarchy Process (AHP) were 

used to get the main factors, the variables, and the final questionnaire of the model, applied to 500 ITSMZG specialists, were used. The 

results were analyzed using a multiple linear regression and a confirmatory factor analysis, applying the structural equation modeling by 

the EQS 6.2 software. A final model, a questionnaire, and the relationships between factors such as the OIN and the Knowledge 

Management (KMG), as well as the Open Business Model (OBM) and Innovation Ecosystem (IEC) related with BGD, were obtained. 

Keywords: Big data; open innovation; information technologies sector; Mexico. 

Resumen 

El propósito está orientado a descubrir cómo el Big Data (BGD) está afectando la práctica de la Innovación Abierta (OIN, por sus siglas 

en inglés) en el Sector de las Tecnologías de Información de la Zona Metropolitana de Guadalajara, México (ITSMZG, por sus siglas en 

inglés) y lograr un modelo empírico. El diseño fue basado en una revisión de literatura para proponer los constructos conceptuales a través 

de los factores BGD y OIN. La metodología es descriptiva, exploratoria, correlacional y transversal. Fue usado el Panel Delphi y el Proceso 

de Análisis Jerárquico (AHP, por sus siglas en inglés) para obtener los principales factores y el cuestionario final, el cual fue aplicado a 

500 especialistas del ITSMZG. Los resultados fueron analizados usando tanto regresión lineal múltiple como el análisis factorial 

confirmatorio, por medio del software de ecuaciones estructurales EQS 6.2. Se obtuvo un modelo final, un cuestionario y las relaciones 

entre los factores como la OIN con la Gestión del conocimiento (KMG, por sus siglas en inglés), el Modelo de Negocio Abierto (OBM, 

por sus siglas en inglés) y el Ecosistema de Innovación (IEC, por sus siglas en inglés) relacionados con la BGD.  

Palabras clave: Big data; innovación abierta; sector de las tecnologías de información; México. 
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OIN FACTOR 

[Number] Author Variables Identified 

[1] OECD (2003) 

(1) LSP; (2) T&M; (3) P&S; (4) COM 
[3] Asakawa, Nakamura & Sawada (2010) 

[8] West & Bogers (2014) 

[7] Mejia-Trejo, Sánchez-Gutiérrez & Ortíz-Barrera (2013) 

[15] Chatenier, Verstegen, Biemans, Mulder & Omta (2010) (4) COM 

[1] OECD (2003) 

(5) INC [4] Allarakhia, Kilgour & Fuller (2010) 

[2] OECD (2008) 

[5] Gassman & Enkel (2004) 

(6) KC&A 
[1] OECD (2003) 

[6] Goglio-Primard & Crespin–Mazet (2014) 

[9] Keupp & Gassman (2009) 

[10] Parmented (2010)  

(7) PKMG [11] Lichtenthaler (2015) 

[12] Chien-Tzu & Wan-Fen (2014) 

[13] Beckman, Haunschild & Phillips (2004) 

(8) OIO 
[12] Chien-Tzu & Wan-Fen (2014) 

[14] European Industrial Research Management Association (EIRMA, 2003)  

[2] OECD (2008) 

[16] Osterwalder & Pigneur (2010) 

(9) MKS 
[38] Saebi & Foss (2013) 

[2] OECD (2008) 

[17] Chesbrough (2003) 

[16] Osterwalder & Pigneur (2010) 

(10) VP 
[19] Von Hippel (2005) 

[17] Chesbrough (2003) 

[20] Van der Borgh, Cloodt & Romme (2012) 

[16] Osterwalder & Pigneur (2010) 

(11) CRM [2] OECD (2008) 

[21] Rayna & Styriukova (2014);  

[16] Osterwalder & Pigneur (2010);  (12) CHN 

[2] OECD (2008) 

(13) RIPR 
[17] Chesbrough (2003) 

[25] Chesbrough & Teece (2002) 

[30] Chesbrough & Crowther (2006) 

[16] Osterwalder & Pigneur (2010) 

(14) KYR [22] Gassman (2006)  

[3] Asakawa et al. (2010) 

[16] Osterwalder & Pigneur (2010)  

[16] Osterwalder & Pigneur (2010) 

(15) KYA 

[2] OECD (2008) 

[23] Enkel, Gassman & Chesbrough (2009) 

[24] Schwaag-Serger (2006) 

[25] Chesbrough & Teece (2002) 

[16] Osterwalder & Pigneur (2010) 
16 (CST) 

[26] Remneland-Wikhamn & Knights (2012) 

[16] Osterwalder & Pigneur (2010)  

17 (PTS) 

[2] OECD (2008) 

[22] Gassman (2006) 

[27] Etzkowitz & Leydesdorff (1995) 

[28] Tidd (2006) 

[29] Miller, Puthusserry, McAdam, Moffett & Alexander (2016) 

[17] Chesbrough (2003) 

18 (TEC) [40] Hopkins, Tidd, Nightingale & Miller (2011) 

[30] Chesbrough & Crowther (2006) 

[31] Cohen, Nagata, Nelson & Wlash (2002) 

19 (STR) 

[3] Asakawa et al. (2010) 

[32] Rohrbeck, Hölzle & Gemünden (2009) 

[39] Yun-Hwa & Kuang-Peng (2010) 

[2] OECD (2008) 

[2] OECD (2008) 20 (NWE) 
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[14] EIRMA (2003) 

[10] Parmented (2010) 

21 (POBM) [11] Lichtenthaler (2015)  

[12] Chien-Tzu & Wan-Fen (2014) 

[2] OECD (2008) 

22 (RSK) [33] Sieg, Wallin & Von Krogh (2010) 

[28] Tidd (2006) 

[2] OECD (2008)  

23 (OIEC) 

[34] Nelson (1993) 

[37] Gassmann, Enkel & Chesbrough (2010) 

[35] Docherty (2006) 

[6] Goglio-Primard & Crespin–Mazet (2014) 

[20] Van der Borgh et al. (2012) 

[36] Holmes & Smart (2009) 

[35] Docherty (2006)  

24 (TIEC) 
[36] Holmes & Smart (2009) 

[2] OECD (2008) 

[6[ Goglio-Primard & Crespin–Mazet (2014) 

[18] Deloitte (2015) 
25 (GOV) 

[15] Chatenier et al. (2010) 

[10] Parmented (2010) 

26 (PIEC) [11] Lichtenthaler (2015)  

[12] Chien-Tzu & Wan-Fen (2014) 

OIN FACTOR 

[Number] Author Variables Identified 

[41] Cavanillas et al. (2015) 

27 (BVC) [42] Tableau (2017) 

[43] OECD (2011) 

[43] OECD (2011) 

28 (DTQ) [41] Cavanillas et al. (2015) 

[42] Tableau (2017) 

[41] Cavanillas et al. (2015) 

29 (CBG) [42] Tableau (2017) 

[43] OECD (2011) 

[10] Parmented (2010)  

30 (PBGD) [11] Lichtenthaler (2015)  

[12] Chien-Tzu & Wan-Fen (2014) 

Notes: (1) LSP= Leadership; (2) T&M= Training and Mentoring; (3) P&S= Policies and Strategies; (4) COM= Communication;  (5) INC= Incentives; 
(6) KC&A= Knowledge capture & acquisition; (7) PKMG= Performance of KMG; (8) OIO= Open Innovation Orientation; (9) MKS= Market 
Segmentation; (10) VP= Value Proposition; (11) CRM= Customer Relationship;  (12) CHN= Channels of Distribution; (13) RIPR= Revenue Streams 
for Intellectual Property Rights; (14) KYR= Key Resources; (15) KYA= Key Activities; (16) CST= Cost; (17) PTS= Partnership; (18) TEC= 
Technology; (19) STR= Strategy; (20) NWE= New Entrepeneurships; (21) POBM= Performance of OBM;  (22) RSK= Risk; (23) OIEC= Opportunities 
of Innovation Ecosystem; (24) TIEC= Threats of Innovation Ecosystem; (25) GOV= Governance; (26) PIEC=- Performance of IEC; (27) BVC=- Big 
Data Value Chain; (28) DTQ=- Data Quality; (29) CBG=-  Characteristics of Big Data; (30) PBGD=- Performance of Big Data 
 
Source: Author’s own elaboration.  
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ID Variables 

Authors numbered as in table 1 

Total 1 2 3 4 5 6 7 8 9 1

0 

1

1 

1

2 

1

3 

1

4 

1

5 

1

6 

1

7 

1

8 

1

9 

2

0 

2

1 

2

2 

2

3 

1 LSP X  X    X X                4 

2 T&M X  X    X X                4 

3 P&S X  X    X X                4 

4 COM X  X    X X       X         5 

5 INC X X  X                    3 

6 KC&A X    X X   X               4 

7 PKMG          X X X            3 

8 OIO  X          X X X          4 

9 MKS  X              X X       3 

10 VP                X X  X X    4 

11 CRM  X              X     X   3 

12 CHN                X        1 

13 RIPR  X               X       2 

14 KYR   X             X      X  3 

15 KYA  X                     X 2 

16 CST                X        1 

17 PTS  X              X      X  3 

18 TEC                 X       1 

19 STR  X X                     2 

20 NWE  X            X          2 

21 POBM          X X X            3 

22 RSK  X                      1 

23 OIEC  X    X              X    3 

24 TIEC  X    X                  2 

25 GOV               X   X      2 

26 PIEC          X X X            3 

27 BVC                        0 

28 DTQ                        0 

29 CBG                        0 

30 PBGD          X X X            3 

ID Variables 

Authors numbered as in table 1 
TOTA

L 
2

4 

2

5 

2

6 

2

7 

2

8 

2

9 

3

0 

3

1 

3

2 

3

3 

3

4 

3

5 

3

6 

3

7 

3

8 

3

9 

4

0 

4

1 

4

2 

4

3 

X

X 

X 

X 

X 

X 

1 LSP                        4 

2 T&M                        4 

3 P&S                        4 

4 COM                        5 

5 INC                        3 

6 KC&A                        4 

7 PKMG                        3 

8 OIO                        4 

9 MKS               X         4 

10 VP                        4 

11 CRM                        3 

12 CHN                        1 

13 RIPR  X     X                 4 

14 KYR                        3 

15 KYA X X                      4 

16 CST   X                     2 

17 PTS    X X X                  6 

18 TEC       X          X       3 

19 STR        X X       X        5 

20 NEW                        2 

21 POBM                        3 

22 RSK     X     X              3 

23 OIEC           X X X X          7 

24 TIEC            X X           4 

25 GOV                        2 

26 PIEC                        3 
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27 BVC                  X X X    3 

28 DTQ                  X X X    3 

29 CBG                  X X X    3 

30 PGBD                        3 

 TOTAL 106 

Source: Author’s own elaboration. 
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Source: Author’s own elaboration. 
 

Knowledge Management (KMG) 
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Open Business Model (OBM) 
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Innovation Ecosystem (IEC) 

Big Data (BGD) 
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Figure 1. General Conceptual Model 
Source: Author’s own elaboration. 

 

Open Innovation Factor (OIN) 

Knowledge Management (KMG) Factor 

Variables Indicator Author(s) 

(1) LSP 

1.-KM practices were a responsibility of managers and executives 

OECD (2003); 

Asakawa et al. 

(2010); 

West & Bogers 

(2014); Mejia- 

Trejo et al. 

(2013) 

2.-KM practices were explicit criteria for assessing worker performance 

3.-KM practices were a responsibility of non-management workers 

4.-KM practices were responsibility of the KMO 

(2) T&M 

5.-Firm encouraged experienced workers to transfer their knowledge to new or less experienced workers 

6.-Firm provided informal training related to KM 

7.-Firm encouraged workers to continue their education by reimbursing tuition fees for successfully 

completed work-related courses 

8.-Firm offered off-site training to workers in order to keep skills current 

9.-Firm provided formal training related to KM practices 

10.-Firm used formal mentoring practices, including apprenticeships 

(3) P&S 

11.-Policies or programs intended to improve worker retention 

12.-Values system or culture intended to promote knowledge sharing 

13.-It’s written KM (internal-external) policy or strategy 

(4) COM 

 

 

 

 

14.-Workers are sharing knowledge with written documentation 

15.-Workers are sharing knowledge by regularly updating all the databases of their projects 

16.-Workers are sharing knowledge in collaborative work in virtual teams 

Chatenier et al. 

(2010); OECD 

(2003) 
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(5) INC 

17.-Knowledge sharing is rewarded with monetary incentives OECD (2003); 

Allarakhia et 

al. 

(2010) 

18.-Knowledge sharing is rewarded with non-monetary incentives 

19.-You have a reward system to support the flow of know-how between units external and internal or dual 

embeddedness 
OECD (2008) 

(6) KC&A 

20.-You have a source of external knowledge based on: partnerships with external parties (alliances, joint 

ventures, joint development, acquisition or sale of knowledge (contract, R&D, licensing), corporate 

venturing (equity investments in university spin offs or in venture capital investment funds), etc.) 

Gassman & 

Enkel 

(2004); OECD 

(2003); Goglio-

Primard & 

Crespin–Mazet 

(2014); Keup & 

Gassman 

(2009) 

21.-You have a source of internal knowledge based on in house innovations 

(7) PKMG 
22.- The capture and acquisition of knowledge is based on decisions about the measure of remarkable 

improvement and performance of the KM 

Parmented 

(2010); 

Lichtenthaler 

(2015); Chien-

Tzu & Wan-

Fen (2014) 

Open Business Model (OBM) Factor 

Variable Indicator Author(s) 

(8) OIO 

23.-Select the right answer 

-Your OBM is oriented more exploration in innovation 

-Your OBM is oriented more to exploitation in innovation 

Beckman et al. 

(2004); 

Chien-Tzu & 

Wan-Fen 

(2014) 

25.-Put the order to the following sentences where 1 is the most important 

Your OBM in open innovation mode is based on: 

__Purchase of technology 

__Joint venturing and alliances 

__Joint development 

__Contract R&D 

__Licensing 

__Collaborations with universities 

__Equity in university spin offs 

__Equity in venture capital investment funds 

__Purchase of technology 

EIRMA (2003); 

OECD (2008) 

(9) MKS 

26.-Put the order to the following sentences where 1 is the most important 

Your OBM determines the real needs of its consumers, classifying them on: 

__Mass market 

__Niche market 

__Segmented 

__Diversified 

__Multisided platforms-markets 

Osterwalder & 

Pigneur (2010) 

27.- Put the order to the following sentences where 1 is the most important 

Your OBM is only focused an makes surveillance for: 

__Your current market 

__Discovering and developing new markets 

__Licensing other Firms’ Market 

OECD (2008); 

Chesbrough 

(2003) 

(10) VP 

28.- Put the order to the following sentences where 1 is the most important 

Your OBM offers VP through 

__Newness 

__Performance 

__Customization 

__Design 

__Brand 

__Price 

__Cost reduction 

__Risk reduction 

__Accessibility, 

__Convenience/usability 

 

Osterwalder & 

Pigneur (2010) 

29. Your OBM lead the VP based on User Innovation (Create Value) as a tool of Open Innovation (Capture 

Value) 

Von Hippel 

(2005); 

Chesbrough 
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(2003); Van der 

Borgh et al.  

(2012) 

(11) CRM 

30.-Put the order to the following sentences where 1 is the most important 

Your OBM is seeking to deliver requirements to your costumers applying:  

__Personal assistance 

__Dedicated personal assistance 

__Self service 

__Automated service 

__Communities 

Osterwalder & 

Pigneur (2010); 

OECD (2008)  

__Co-creation 

Rayna & 

Styriukova 

(2014); 

Osterwalder & 

Pigneur (2010) 

(12) CHN 

31.- Put the order to the following sentences where 1 is the most important 

Your OBM is seeking to be very closed to the delivery of the services to your customers using: 

__Its own channels 

__Its partner’s channels 

Osterwalder & 

Pigneur (2010); 

OECD (2008) 

(13) RIPR 

32.- Put the order to the following sentences where 1 is the most important 

Your OBM applies revenue stream of IPR by mean of:  

-Financial assets licensing and/or building an Intellectual Capital Portfolio to exploitation 

__Usage fee 

__Subscription fees 

__Lending/renting/leasing 

__Licensing 

__Bokerage fee 

__Advertising 

33.-Put the order to the following sentences where 1 is the most important 

Your OBM applies revenue stream of IP by means of: 

__Trade secrets 

__Patent pools 

__Cross-licensing 

OECD (2008) 

(14) KYR 

33.-Put the order to the following sentences where 1 is the most important 

Your OBM use all yours:  

__Physical key resources (buildings, labs, sites, network etc.) 

__Intellectual key resources (relationships, databases, information systems, etc.) 

__Human key resources (its personnel) 

__Financial key resources 

 

Osterwalder & 

Pigneur (2010) 

34.- Put the order to the following sentences where 1 is the most important 

Your OBM considers: 

__The rapid shift of industry and technology borders, to pose new business models 

Gassman 

(2006); 

Asakawa et al. 

(2010) 
__The knowledge as a factor of competitive advantage. 

__That a more interdisciplinary cross boarder research more partnership for innovation 

(15) KYA 

35.- Put the order to the following sentences where 1 is the most important 

Your OBM uses all yours: 

__Production key activities 

__Problem solving key activities 

__Platform network key activities 

Osterwalder & 

Pigneur (2010) 

__ R&D located under cluster and networks innovation systems with geographical proximity because the 

spillovers often occur by this. 

OECD (2008);  

Enkel et al. 

(2009) 

36.- Put the order to the following sentences where 1 is the most important 

Your OBM is making activities for: 

__A great awareness to invest in own R&D because the importance of absorptive capacity 

OECD (2008) 

__For R&D investments in other countries, because is more the available the pool of scientist, clusters and 

academic institutes, than the near to markets and production facilities 
Schwaag-

Serger (2006)  

 
__For attracting technology sourcing mainly, in locating the R&D activities outside the home country, and 

the geographic dispersion a means of knowledge creation rather than knowledge diffusion 

__For attracting the share of codified information and co-ordination of activities among different parties 

because is easier for innovations that can be pursued independently (autonomous innovation). Chesbrough & 

Teece (2002) __To have benefits only realized in conjunction with complementary innovations. Your product lifecycle is 

long. Less attractive 

(16) CST 

37.-Put the order to the following sentences where 1 is the most important 

Your OBM minimizes your cost through: 

__Cost-driven 

__Value-driven 

Osterwalder & 

Pigneur (2010); 

Remneland-
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__Fixed costs 

__Variable costs, 

__Economies of scale 

__Economies of scope 

Wikhamn & 

Knights (2012) 

(17) PTS 

38.- Put the order to the following sentences where 1 is the most important 

Your OBM is seeking partners to support: 

__Optimization and economy of scale global industries results, powerful standards and dominant designs. 

(Globalization) 

__Reduction of risk and uncertainty, and acquisition of particular resources and activities 

 

Osterwalder & 

Pigneur (2010); 

OECD (2008); 

Gassman 

(2006) 

__New developments in and around their industry owing is based on an industry characterized by rather 

short technology life cycles 

OECD (2008b); 

Osterwalder & 

Pigneur (2010) 

__Suppliers, customers, universities, etc.,  even in cross countries, in an innovation ecosystem 
Gassman 

(2006)  

39.-Your OBM is seeking the relation amongst: University-Industry-Government (the triple helix) because 

the collaborative innovation activities stimulate innovation; even more you’re considering the social aspect 

(quadruple helix) benefits 

Etzkowitz & 

Leydesdorff 

(1995); Tidd 

(2006); OECD 

(2008); Miller 

et 

al. (2016) 

40.-Your OBM seeking use venturing to find external partners for commercializing innovations that are not 

used internally (divestment, spin-out, spin-off) 

(18) TEC 

41.- Put the order to the following sentences where 1 is the most important 

You’re implementing internal technology for your: 

__Current market 

__New markets 

__Another Firm’s market 

Chesbrough 

(2003) 

42.- Put the order to the following sentences where 1 is the most important 

You’re implementing internal/external venture handling technology to: 

__Your current market 

__The new markets 

__The other Firm’s Market 

43.- Put the order to the following sentences where 1 is the most important 

You´re implementing external technology for: 

__Current market 

__New markets 

__Another Firm’s market 

44.- Put the order to the following sentences where 1 is the most important 

You’re implementing external technology insourcing to:  

__Your current market 

__To the new markets 

__The other Firm’s market 

45.-You’re on permanent surveillance for external technology to bring to the company 

46.-You’re on permanent surveillance for IPR of other technologies 

47.- Put the order to the following sentences where 1 is the most important 

You’re implementing: 

__Technology opportunistically 

__Technology in formal and systematic way. 

__Alternatives technologies 

__Technologies with enough incentives 

__Technologies to address an incremental product improvement 

__More proven technologies than new ones 

__More proven technologies more than trying to develop entirely new 

__External technologies because they represent more benefits 

__Internal technologies because they represent more benefits 

Chesbrough & 

Crowther 

(2006) 

(19) STR 

48.-Put the order to the following sentences where 1 is the most important 

Your STR is designed on: 

__ Efficiency-Centric Open Business Model; hence you pose Market-Based Innovation Strategies) 

__User-Centric Open Business Model; hence you pose Crowd-Based Innovation Strategies 

__Collaborative Open Business Model; hence you pose Collaborative Innovation Strategies. 

__ Open Platform Business Model; hence you pose Network-Based Innovation Strategies 

Saebi & Foss 

(2013);  

Gassmann et al. 

(2010); Yun-

Hwa & Kuang-

Peng (2010); 

Hopkins et al. 

(2011) 

49.-Put the order to the following sentences where 1 is the most important 

Your STR to do IPR protection registration is due: 

__To preventing copy 

Cohen et al. 

(2002); 

Asakawa et al. 

(2010) __To preventing other companies from patenting (e.g., prevent blocking) 
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__To prevent lawsuits 

__To use for negotiations 

__To enhance of reputation 

__To generate licensing revenue 

__To measure the performance 

__To get competitive advantage 
Rohrbeck et 

al.(2009) 

50.-Your strategy to protect your IPR is based entirely by the industrial trade secrecy 

 
OECD (2008) 

(20) NEW 

51.-You’ve got spin in as: an investment in technology start-ups (e.g. university spin offs) 

OECD (2008) 
52.-You’ve got spin out as: divesting internally developed technologies relates to the inside-out aspect of 

open innovation 

53.-You’ve got spin off as: the company no longer maintains a stake in the project/company. 

(21) POBM 54.-Your strategy is based on about the measure of remarkable improvement and performance of the OBM 

Parmented 

(2010); 

Lichtenthaler 

(2015); Chien-

Tzu & Wan-

Fen (2014) 

Innovation Ecosystem (IEC) Factor 

Variables Indicator Author(s) 

(22) RSK 

55.-You avoid the risk of costs using innovation intermediaries 

OECD (2008); 

Sieg et al. 

(2010) 

56.-Your management of the creation of cross-licensing agreements involving the exchange of two or more 

patent portfolios to allow mutual use of patents by multiple patent holders in order to avoid risk of patent 

infringement 

57.-Your innovation network considers the theft of IPR as the most important risk to global open innovation 

networks even with external partners that may later become competitors 

58. Put the order to the following sentences where 1 is the most important 

Your innovation network involves: 

__Similar companies that focus on tactical innovation issues where the success depends on their ability to 

share experience, disclose information and develop trust and transparency 

__Collaboration between companies from a single industry or adjacent industries that co-operate to explore 

and create new products and processes 

__Collaboration between companies from different industries that co-operate to explore and create new 

products and processes, where sharing of information and risk 

__Heterogeneous companies that focus on tactical innovation issues where the success depends on their 

ability to share experience, disclose information and develop trust and transparency 

Tidd (2006) 

(23) OIEC 

Put the order to the following sentences where 1 is the most important 

59.- You’ve got open innovation network: 

__For opportunity from recognizing the potential of innovation depends on how well knowledge flows OECD (2008) 

__For the benefits from maximizing the transference of tacit knowledge residing in national innovation 

system 

__For benefits from the ability to leverage R&D developed outside 

Docherty 

(2006); 

OECD (2008); 

Goglio-Primard 

& Crespin–

Mazet 

(2014) 

 

__For the benefits from extended reach and capability for new ideas and technologies and create value 

through the knowledge 

Van der Borgh 

et 

al. (2012)  

__For the benefits from:  the opportunity to refocus some internal resources on finding, screening and 

managing implementation 

Docherty 

(2006); 

OECD (2008); 

Goglio-Primard 

& Crespin–

Mazet (2014) 

__For the benefits from: the improved payback on internal R&D through sales or licensing of otherwise 

unused intellectual property 

__A greater sense of urgency for internal groups to act on ideas or technology 

__For the benefits from: the ability to conduct strategic experiments with less risk 

__For the benefits from:  over time, the opportunity to create a more innovative culture 

(24) TIEC 

__Threats from: the extra costs of managing co-operation with external partners 

60.- Put the order to the following sentences where 1 is the most important 

You’ve perceived or experienced open innovation network threats from:  

__The lack of control 

__The adverse impact of flexibility 

__The overdependence on external parties 
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__The potentially opportunistic behavior of partners 

(25) GOV 

61.-You recognize the need to have written rules to exchange the information in the innovation ecosystem 
Deloitte (2015); 

Chatenier et al. 

(2010) 

62.-You participate in the election of central governance system 

63.-You participate in the development of operating procedures, that include standards for collecting, 

storing, and sharing data 

(26) PIEC 
64.- You consider the governance is able to make decisions based on the measure of remarkable 

improvement and performance of the IEC 

Parmented 

(2010); 

Lichtenthaler 

(2015); Chien-

Tzu & Wan-

Fen 

(2014) 

 Big Data (BGD) Factor  

Variable Indicator  

(27) BVC 

65.- Put the order to the following sentences where 1 is the most important 

You’re using the BVC, to support your OIN, by: 

___Data Acquisition as the process of gathering, filtering, and cleaning data before it is put in a data 

warehouse or any other storage solution on which data analysis can be carried out.   

__Data Analysis is concerned with making the raw data acquired amenable to use in decision-making as 

well as domain-specific usage. It involves exploring, transforming, and modeling data with the goal of 

highlighting outstanding data, synthesizing and extracting useful hidden information with high potential 

from a business point of view.  

__Data Duration is the active management of data over its life cycle to ensure it meets the necessary data 

quality requirements for its effective usage. It can be categorized into different activities such as content 

creation, selection, classification, transformation, validation, and preservation.  

__Data Storage as the persistence and management of data in a scalable way that satisfies the needs of 

applications that require fast access to the data.  

__Data Usage covers the data-driven business activities that need access to data, its analysis, and the tools 

needed to integrate the data analysis within the business activity.   

Cavanillas et 

al. 

(2015);Curry 

(2014); 

Tableau (2017); 

OECD (2011) (28) DTQ 

66.- Put the order to the following sentences where 1 is the most important 

You’re using the DTQ, to support your OIN: 

__ Relevance: It is characterized by the degree to which the data serves to address the purposes for which 

users seek them.  

__ Accuracy: It is the degree to which the data correctly estimate or describe the quantities or characteristics 

they are designed to measure.  

__Credibility: It is the credibility of data products refers to the confidence that users place in those products 

based simply on their image of the data producer. 

 __Timeliness: It reflects the length of time between their availability and the event or phenomenon they 

describe, but it considered in the context of the time period that permits the information to be of value and 

still acted upon. 

__Accessibility: It reflects how readily the data can be located and accessed. 

__Interpretability: It reflects the ease with which the user may understand and properly use and analyze the 

data.; and  

__Coherence: It reflects the degree to which they are logically connected and mutually consistent. 

(29) CBG 

67.- Put the order to the following sentences where 1 is the most important 

You’re using the CBG, to support your OIN: 

__Volume (amount of data): dealing with large scales of data within data processing (e.g., Global Supply 

Chains, Global Financial Analysis, Large Hadron Collider). 

__Velocity (speed of data): dealing with streams of high frequency of incoming real-time data (e.g., 

Sensors, Pervasive Environments, Electronic Trading, Internet of Things).  

__Variety (range of data types/sources): dealing with data using differing syntactic formats (e.g., 

Spreadsheets, XML, DBMS), schemas, and meanings (e.g., Enterprise Data Integration). The V’s of big 

data challenge the fundamentals of existing technical approaches and require new forms of data processing 

to enable enhanced decision-making, insight discovery, and process optimization. 

(30) PBGD 
68.- The application of BGD is based on decisions about the measure of remarkable improvement and 

performance of the PBGD 

Parmented 

(2010); 

Lichtenthaler 

(2015); Chien-

Tzu & Wan-

Fen 

(2014) 

Source: Author’s own elaboration. 
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Pearson’s 

Correlation 

Coefficient 

 KMG OBM IEC BGD 

KMG 1 0.841** 0.750** 0.488** 

OBM 0.841** 1 0.322** 0.300** 

IEC 0.750** 0.322** 1 0.280** 

BGD 0.488** 0.300** 0.280** 1 

** Sig. Correlation in 0.01 
Source: SPSS 20 as a research result. 
 

Factor Variable 
Factorial 

loadings > 0.6 
(a) 

Robust t 
Value 

Loading 
Average 

Cronbach’s 
Alpha 
> = 0.7 

(b) 

Composite 
Reliability 

(CRI) > =0.7 
(b) 

Average 
Variance 

Extracted > = 
0.5 
(c) 

KMG 

LSP 0.677*** 1.000a 

0.727 0.723 0.730 0.623 

T&M 0.882*** 13.339 

P&S 0.616*** 7.022 

COM 0.668*** 7.011 

INC 0.699*** 6.999 

KC&A 0.870*** 13.012 

PKMG 0.678*** 7.111 

OBM 

OIO 0.662*** 1.000a 

0.739 0.755 0.718 0.688 

MKS 0.872*** 17.000 

VP 0.880*** 18.010 

CRM 0.970*** 23.076 

CHN 0.899*** 21.023 

RIPR 0.671*** 6.978 

KYR 0.644*** 7.001 

KYA 0.660*** 7.223 

CST 0.675*** 8.324 
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PTS 0.681*** 6.123 

STR 0.689*** 6.345 

TEC 0.813*** 14.987 

NEW 0.610*** 6.328 

POBM 0.632*** 6.476 

IEC 

RSK 0.882*** 1.000a 

0.709 0.725 0.720 0.664 

OIEC 0.719*** 8.010 

TIEC 0.640*** 6.999 

GOV 0.631*** 7.899 

PIEC 0.674*** 7.432 

BGD 

BVC 0.698*** 1.000a 

0.700 0.715 0.719 0.702 
DTQ 0.710*** 19.234 

CBG 0.705*** 22.221 

PBGD 0.689*** 17.234 

Results: S-BX² = 563.604; df = 213; p < 0.000; NFI = 0.815; NNFI = 0.839; CFI = 0.848; RMSEA = 0.075 

Conclusion: These values indicate that there is enough evidence of convergent validity and reliability, which justifies the internal reliability of the 

scales (Hair et al., 2014; Nunnally & Bernstein, 1994). (Nunnally & Bernstein, 1994; Hair et al., 2014). 

Notes: a. Parameters constrained to the value in the identification process; *** = p < 0.001, (Bagozzi & Yi, 1988), b. According to Hair et al. (2014) 
and Bagozzi & Yi (1998), c. AVE according to Fornell & Larcker (1981). 
Source: Author’s own elaboration. 
 

Variable KMG OBM IEC BGD 

KMG 0.623 0.080 0.056 0.019 

OBMS 0.240-0.346 0.688 0.086 0.030 

IEC 0.190-0.295 0.235-0.330 0.664 0.098 

BGD 0.092-0.204 0.093-0.105 0.224-0.388 0.702 

Note: The diagonal represents the AVE, whereas above the diagonal part, the variance is presented (the correlation squared). Below the diagonal, 
it is shown the correlation estimation of the factors with a confidence interval of 95%. 
Source: Author’s own elaboration 

Results 
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Hypotheses Path Standardized path 

Coefficients 

Robust 

t Value 

H1.- The higher the level of BGD, the higher the level of KMG in OIN of 

ITSMZG. The model has a significant positive effect. 
BGD→KMG 

0.699*** 5.229 

H2.- The higher the level of BGD, the higher the level of OBM in OIN of 

ITSMZG. The model has a significant positive effect. 
BGD→OBM 

0.856*** 4.987 

H3.- The higher the level of BGD, the higher the level of IEC in OIN of 

ITSMZG. The model has a significant positive effect. 
BGD→IEC 0.754***  7.417 

H4.- The higher the level of BGD, the higher the level of OIN of ITSMZG. BGD→OIN 0.770*** 8.087 

Results: S-BX² = 636.250; df = 246; p < 0.000; NFI = 0.830; NNFI = 0.850; CFI = 0.809; RMSEA = 0.0065. 

Note: *** = p < 0.001 

Conclusion: The model has a significant positive effect among the Factors. 

Source: Author’s own elaboration. 

Discussion 
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Conclusion 
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