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 ABSTRACT: The selection of the most appropriated external technological acquisition mode for a specific 

technological innovation is one of the important strategic decision-makings. To solve the complicated decision 

making problem, this study aims (i) to identify the multi-attribute criteria which influenced the selection of the 

external technological innovation acquisition mode and (ii) to illustrate the comprehensive proposed model by 

applying Multi-Criteria Decision Making (MCDM) approach, which was combined of Analytic hierarchy 

process (AHP) and Grey Relational Analysis (GRA) methods. The result can provide the prioritization of the 

relative important weight of criteria and the final ranking of alternative. This study is expected to effectively 
assist the managements or the decision-makers to choose the best appropriated alternatives which matched with 

their business objectives. A study case for the Thai technology-based firm was also applied in this article. 

Keywords- Analytic hierarchy process, External technological innovation acquisition mode, Grey relational 

analysis, Multi-criteria decision-making method.  

I. Introduction 
For the forthcoming of Asean Econmic Community (AEC) in 2015, main changes brought to ASEAN 

countries including Thailand are free flow of labors, goods & services, capitals, and investment. These will 

inevitably cause the severe competitions among region and global as well as face the uncertainty of 

environmental conditions. Regarding to AEC, the managements may have some key concerns such as (i) the 

ability to improve its core competency including technological innovation development which can be obtained 

from internal or external sources, (ii) the improvement of the manufacturing and operational process in order to 

rapidly response to the market‟s needs, (iii) the business strategy adjustment to sustain the competitive 

advantage. Under the uncertainties of technology changes and global circumstances, one of the important 

solutions is technology innovation, which firms need to diversify business for business growth or survival [1]. 

Despite technology has become increasingly complicated and played more crucial roles in the recent decades; 

firms cannot develop all technologies they needed [2], [3]. Thus, Technology sourcing strategy and its effective 

implementation and formulation are considerably used to develop new technology capability for external and in-
house R&D activities [1], [4], [5].  Generally, firms can apply a mixture of strategies to acquire technology 

innovation capability from endogenous and exogenous sources. Following to this, the strategic decision-making 

on technology sourcing is highly important as it is believed to improve the firms‟ innovative capabilities in an 

enhancement of the competitive advantage. Belderbos, et al. [6] defined technology sourcing is a method which 

firms can get the related R&D technology from in-house R&D and external technology sourcing e.g. suppliers, 

competitors, and customers.  

When a firm will conduct a decision-making, all available technology acquisition modes are provided 

to the firm as the choices of decision-making. It is necessary that a firm should select the best suitable mode for 

the demanded technology acquisition [7]. In addition, the way to acquire the needed technology is one of the 

crucial strategic decision-making in generating the technological strategy. Jones [8] supported that technology 

acquisition is one of the important methods to improve firms‟ technology and accumulate their main resources. 

Technology acquisition can be also obtained by the internal development, or the cooperation from other 
institutions or buying the definite technology [9]. However, under the time limitation, the restricted capital of 

investment, the narrow core competency, the quick respond to market‟s needs, it was envisaged that the internal 

R&D activity had been no longer a primary resource for a technological acquisition [10].  

A review of the related literatures found that firms must also pursue the external technological sourcing 

in order to sustain firms‟ competitive advantages under major reasons e.g. (i) focus on core competencies [11], 

(ii) reduce the cost of technological development [12], [13], [14], (iii) build an expertise of new technology, 

develop the process to the existing staffs, and speedy in the product launch [11], [12], (iv) make the resources 
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flexibility [12], [13], and (v) minimize the business risk [12]. For the Thai new technology-based firms, they are 

currently the powerful drivers to accelerate a Thailand‟s economic growth. These firms provide a higher 

remarkable contribution to country such as GDP growth, higher employment opportunities, increasing the 
communities‟ incomes and develop social surroundings. Given the weakness of in-house R&D activities as 

above mentioned, the Thai new technology-based firms also realize the importance of the external technological 

innovation sourcing in order to fasten their technological innovation improvement and to maintain their 

competitive advantages aligning with the recent coming of AEC in 2015.  

From the literature reviews, it was observed that a few researches conducted the external technological 

innovation acquisition modes by applying MCDM method to select a firm‟s appropriated choice. Therefore, to 

fulfill this gap, the challenging objectives of this study are (i) to describe the rationale criteria and alternatives of 

the external technological innovation acquisition modes via a proposed model, consisting of a comprehensive 

set of criteria. This was to understand which the specific technological acquisition selection mode should be 

required by a firm and (ii to illustrate the systematic analytical methods by using a combination of AHP and 

GRA in order to provide the best ranking as a solution for the managements. This study contributes to 
effectively assist the decision makers to ease their complicated decision-making on a definite selection mode.  

The remainder of this paper was organized as follow; Section 2 presented the literature review of 

external technological innovation sourcing, and the theoretical methods of AHP and GRA. Section 3 explained 

the research methodology, including AHP and GRA. Section 4 described a model implementation on the Thai 

new technology-based firms as a case study. Finally, Section 5 ended with the conclusion. 

II. Literature Review 
2.1 The External Technological Innovation Sourcing 

The concept of the external technological innovation sourcing has been increasingly obtained more 

attentions from the managements because of (i) an intense competition and the technological complexity, 

causing firms need to pace in the technological knowledge outside their boundaries [15] and (ii) a higher 

importance of external technology linkage that firms can often obtained the technology from its external sources 

[16]. Technology, nowadays, becomes much more complicated and difficult for firms to independently develop 

the required technology [17], resulting the firms can become a good partner or an acquirer of external 

technology. According to the preceding literatures, the external sources utilization in the development of 

technological capabilities has been steadily rising. External technology source is an important resource that a 
firm must definitely acquire in order to achieve business‟s goal [19]. During the past few decades, firms have 

dramatically employed the complementary resources from external as it is easy for a simple firm to sustain its 

existing competitive advantages, and at the same time, it can create new competitiveness [20]. The external 

technology sourcing can also contribute the desired knowledge in an exchange to the supportive institutions 

such as the accounting consultant firms, the universities and the governmental agencies [21]. 

A number of previous researchers studied on the different modes of collaboration depend on their 

specific objectives. For instance, Santoro and McGill [22] discriminated the five external technology modes in a 

consideration of the market transaction and the integrated solution, i.e. a licensing, a cross-licensing, a bilateral 

alliance, a minority equity alliance and equity joint ventures. While Villalonga and McGahan [23] investigated 

how firms selected among modes of the alliances, the acquisitions, the divestitures in boundary-expanding and 

boundary-contracting. However, most common terms for the external technological sourcing modes were joint 
ventures, strategic alliances and other types in inter-organizational collaboration [24]. Since there are too many 

alternatives of technology collaboration, in summary, our analysis focused on five major selection modes of 

external acquisition strategies, which were also often adapted in Thailand i.e. (1) licensing, (2) joint venture, (3) 

R&D contract, (4) joint R&D and (5) private label, as shown in Table 1. 
 

Table 1: Five major external technological innovation acquisition modes 

Selection Mode Description Authors 

Licensing A firm acquires a license for a specific technology and accesses to the associated 
know-how 

[25], [26], [27] 

Joint Venture A firm establishes a formal joint venture with the equity involvement and a third 
corporation is created with a definite objective of technological innovation 

[28], [25] 

R&D contract A firm agrees to fund the R&D cost for a research institute or university or small 
innovative firm for a definite technology 

[25] 

Joint R&D A firm agrees with others to jointly carry out the R&D for a definite technology 
(or technological discipline) without the equity involvement 

[25] 

Private Label A firm acquires the capability by buying another firm‟s core products and 
assembly them to sell 

[29] 
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Table 2: Summary of the evaluation criteria and the definition 

   Evaluation Criteria Description Authors 

Fit with business strategy 
(C1) 

The selected external technological innovation acquisition mode fits 
with the firm‟s business strategy. 

[30], [5], [31] 

Fit with technology strategy 
(C2) 

The selected external technological innovation acquisition mode fits 
with the firm‟s technology strategy. 

[9] [5] 

Prior collaboration history 
with target (C3) 

The prior cooperation enhances the firm‟s willingness to enter a 
relationship that is less reversible and that involves a higher level of 
commitment. 

[32], [33], 
[34] 

Internal resistance to 
external technological 
innovation (C4) 

An organization perceives the external technological innovation as a 
threat which may lead the responses in a resistance. 

[35] , [36], 

[37] 

Accelerate technology 
learning & Absorptive 
capacity (C5) 

The selected external technological innovation acquisition mode 
accelerates the firm‟s technology learning and harnesses the firm‟s 
absorptive capacity. 

[9], [38] 

Total of acquisition cost 
(C6) 

All acquisition cost involved in the external technological 
innovation. 

[3], [9], [5] 

Seed for future technology 
development  (C7) 

The selected external technological innovation acquisition mode 
leads a firm to seed for the future technology development. 

[9], [39] 

Asset specialization 
requirement (C8) 

The external technological innovation collaboration‟s activities 
require the highly specialized assets which are dedicated to the 
innovation concerned. 

[25] 

Degree of control over 
activities and results (C9) 

Firms have the possibilities and the rights to determine the activities 
and results in which the output is achieved and the resources are 
obtained. 

[25] 

Technological innovation 
distance (C10) 

The overlap of the technological knowledge base between the 
investing company and the external sources. 

[40], [41], 

[33], [24] 

 Level of reversibility (C11) The characteristics of the relationship of the external collaboration 
can be modified or easily to be abandoned. 

[25] 

Technology modularity 
(C12) 

The degree to which a change in the design of one element requiring 
a compensation of the design changes in other elements. 

[25], [42] 

Hasten product market entry 
(C13) 

The selected external technological innovation acquisition mode 
leads firm to expedite a new product introduction into the market. 

[43], [44] 

Appropriability mechanism 
(C14) 

The degree to which a firm can capture the rents from its innovation 
and the strength of mechanism to protect the knowledge and 
innovation from imitators. 

[3],  [9], [45], 

[5] 

Level of risk (C15) The uncertainty level of both technology and commerce may be 
significantly varied to the activities and the potential results of the 
external collaboration. 

[9], [39] 

Partner uncertainty (C16) The situation of an information asymmetry that the investing firm has 
not yet accessed to all the relevant information in order to make a 
decision in the technology collaboration process with a partner.  

[46], [47] 

Availability and  quality of 
external resources (C17) 

The availability and the quality of the external resources can easily 
lead a definite decision-making for the technology collaboration. 

[9], [48], [5] 

 

2.2 Analytical Hierarchy Process (AHP) 
AHP is a multiple-criteria decision-making method to solve the problems in the uncertainty conditions 

and to evaluate several criteria in the decision making procedure [49]. The MCDM model aims to assist a 

decision maker with an accurate reference and reduce the risky decision-making.  By decomposing the decision 

problems into a hierarchy of more comprehensible sub-criteria, each criterion can be independently assessed. 

The elements of the hierarchy can connect to any aspect of the decision problems, and it can be utilized in the 

various fields [50]. The calculation of AHP is stepped as follows [51], [52]: 

 

Step 1) Conduct the pair-wise comparison matrix A by adopting the ratio scale, shown in Table 3. 

 
Table 3: The ratio scale of the intensity importance level 

Intensity of 
Importance 

Definition Description 

1 Equal important Two factors equally contribute to the objective  

3 Somewhat more important Experience and judgment slightly favor one over the other 

5 More important Experience and judgment strongly favor one over the other 

7 Much more important Experience and judgment very strongly favor one over the 
other. Its importance is demonstrated in practice.  

9 Absolutely more important The evidence favoring one over the other is of the highest 
possible validity 

2, 4, 6, 8 Intermediate values Need the compromise 

Source: Saaty [51] 
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Step 2) Let aij represents a quantified judgment on a pair of element Ci, Cj. While C1, C2,…, and Cn 

denote the series of elements. It results an n-by-n matrix A, as follows: 
    

 

A = (aij)   = 
1 𝑎12

𝑎21 1
⋮ ⋮

   
… 𝑎1𝑛

… 𝑎2𝑛

… ⋮
 = 

1 𝑎12
1

𝑎12
1

⋮ ⋮

   
… 𝑎1𝑛

… 𝑎2𝑛

… ⋮
 (1) 

    

   𝑎𝑛1 𝑎𝑛2    … 1   
1

𝑎1𝑛

1

𝑎2𝑛
   … 1  

 

where aij = 1 and aij =  
1

𝑎𝑖𝑗
,  i, j = 1, 2,…, n. 

 

In matrix A, the problem is constructed to assign the n elements (C1, C2,…, Cn), a set of numerical 

weight (W1, W2,…,Wn) which reflect the recorded judgments. If A is a consistency matrix, then the relations 

between weights Wi and judgments aij are given by 
𝑊𝑗

𝑊𝑖
 = aij (for i, j = 1, 2,…, n). The largest Eigen-value (𝜆max) 

is computed as below [51]; 

  𝜆max =  𝑎𝑖𝑗
𝑊𝑗

𝑊𝑖

𝑛
𝑗 =1       (2)  

 

If A is a consistency matrix, then the Eigen-vector X can be computed by 
 

(A- 𝜆maxI)X   =  0    (3) 
 

Consistency index (CI) and Random index (RI) are applied to verify Consistency ratio (CR) as follows:  
 

  CI = 
𝜆𝑚𝑎𝑥 − 𝑛

𝑛−1
         (4) 

 
 

CR = 
𝐶𝐼

𝑅𝐼
        (5) 

 

RI, as the average consistency of square matrices, is derived from the various n orders, filling with the 

random entries [53]. The average consistency values of these matrices are determined as shown in Table 4, [54]. 

If 𝐶𝑅 < 0.10, the consistence of the pair-wise comparison matrix is acceptable; otherwise new comparison 
matrix is requested until CR < 0.1. 

Table 4: RI values 
n 2 3 4 5 6 7 8 

RI 0 0.52 0.90 1.12 1.24 1.32 1.41 

2.3 Grey Relational Analysis (GRA) 
GRA is determined as a system with the discrete data and the partial information in order to solve the 

problems. The typical feature of GRA is to simply manage the smaller data and enable to achieve the good 

results. GRA is performed by data assigning in the regular place with a proper process [55], [56], [57]. The 

procedure of the GRA calculation is as follows [58], [59].  

Step 1) Illustrate the reference sequence as 

X0 = (X01, X02,…, X0n)       (6)  
 

Step 2) Express the m sequences to be shown as  

Xi = (Xi1, Xi2,…, Xin),   i = 1, 2,…, m    (7) 
 

Step 3) Gather the score data by k experts and calculate the Geometric mean (GM) as below; 

 GM = (𝜋𝑖=1
𝑘 𝑋𝑖𝑛 )

1

𝑘 ,             k = numbers of experts   (8) 
 

Step 4) Normalize the sequences to assure all of them are in the same order, and the normalized 

sequences can be denoted as 

𝑥𝑖
∗ = (𝑥𝑖1

∗ , 𝑥𝑖2
∗ ,…, 𝑥𝑖𝑛

∗ ),  i = 1, 2,…, m    (9) 
 

For upper-bound (larger-the-better) xi indices, the normalized data can be formulated by  

𝑥𝑖
∗= 

𝑋𝑖𝑗

𝑋𝑖  𝑚𝑎𝑥
,   i = 1, 2,…, m, j = 1, 2,…, n  (10) 

 

⋮ 

C1  
 

C2 

Cn 

C1       C2    …   Cn 

 

⋮ 

C1  
 

C2 

Cn 

C1       C2    …   Cn 
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For lower-bound (smaller-the-better) xi indices, the normalized data can be obtained by 

𝑥𝑖
∗= 

𝑋𝑖  𝑚𝑖𝑛

𝑋𝑖𝑗
,   i = 1, 2,…, m, j = 1, 2,…, n  (11) 

 

where ximax and ximin are the maximum and minimum values of the ith row, respectively. 
 

Step 5) Denote the grey relational coefficient (𝜉) between the compared sequence, xi, and the reference 

sequence, x0, for the jth factor (j=1, 2… n), as follows: 
 

𝜉𝑖𝑗 = 
𝑚𝑖𝑛 𝑖 𝑚𝑖𝑛 𝑖  𝑥0𝑗 −𝑥𝑖𝑗

∗   +𝜌𝑚𝑎𝑥 𝑖(𝑚𝑎𝑥 𝑗  𝑥0𝑗 −𝑥𝑖𝑗
∗  )

 𝑥0𝑗 −𝑥𝑖𝑗
∗  +𝜌𝑚𝑎𝑥 𝑖(𝑚𝑎𝑥 𝑗  𝑥0𝑗−𝑥𝑖𝑗

∗  )
    (12) 

 

where xij
∗  is the grey relational coefficient between the ith index of the jth alternative to be evaluated and ith 

element of the reference (or optimal) sequence;  

where 𝜉𝑖𝑗  ∈ [0, 1], 𝑥𝑖𝑗
∗  is the value of factor j of grid i, the distinguish coefficients (𝜌) ∈ [0, 1], and typically 𝜌 = 

0.5. 
 

Step 6) Represent the aggregated evaluation model by Grey relational Grade (Γ), as follows: 

Γi =  𝑤𝑗
𝑛
𝑗=1 𝜉𝑖𝑗        (13) 

 

where Γi is the integrated evaluation value of grid i, wj is the weight for factor j of grid i, and Γi ∈ [0, 1]. 

III. Research Methodology 
This study established a framework procedure comprising of four main steps of the selection of an 

external technological innovation acquisition, shown in Fig.1. Firstly, the 17 multi-criteria were identified by the 
extraction from the several literatures, as displayed in Fig. 2. The second step was to construct a criteria 

selection model, illustrated in Fig.2. The validity of criteria characteristic and model were also confirmed by the 

six experienced experts (2 from academic and 4 from industrial firms). Thirdly, after obtaining the valid model, 

a group of the eleven managerial staffs of a selected Thai new technology-based firm as a case study provided a 

consensus opinion on all relative weight pair-wise comparison of criteria. The criteria prioritization was 

thereafter calculated by AHP through Expert Choice version 11.0 software, shown in Fig.3. The last step, GRA 

was applied to calculate the final ranking of all alternatives, providing the best selection to the decision makers. 

 

 

 
Figure1: Framework procedure for the selection of an external technological innovation acquisition  

 
Figure 2: The selection model of external technological innovation acquisition 
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IV. Case implementation  
This study conducted an example of a famous new technology-based firm particular to Thai automotive 

parts industry. This company planned to improve its existing technological innovation capability by acquiring a 

new technological innovation from the external acquisition modes in order to enhance its competitive advantage 

and to deal with a higher severe competition according to the AEC‟s commencement in 2015. Its management 

and a decision-making team deliberately considered to select only one from the five most appropriated modes of 

the external technological innovation acquisition. Such alternatives are (i) licensing, (ii) joint venture, (iii) R&D 

contract, (iv) joint R&D and (iv) private label. The steps of the selection process were shown as following. 

4.1 The determination of the weight of criteria by using AHP method 
After obtaining the identification of the seventeen criteria and the validated selection model from Fig.2, 

the 11 firm‟s managerial staffs provided a pair-wise comparison of the criteria and mutually agreed all of the 

relative importance weight of criteria. The intensity of importance scale was adopted with a respect to Saaty‟s 

ratio scale in Table 3. The Expert Choice version 11.0 software was thereafter applied to calculate the relative 

importance weight. In Fig. 3, the weight prioritization was revealed that the top-five important weights of 

criteria were C5, C1, C2, C7, and C13, with the score of 0.161, 0.145, 0.114, 0.105, and 0.076, respectively. 

 C1 

C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 

C17 Priority 

weight 

C1 1 5 8 6 2 3 2 5 4 5 2 6 5 3 4 5 6 0.145 

C2 1/5 1 7 6 1/4 6 3 4 3 4 3 6 4 3 5 4 7 0.114 

C3 1/8 1/7 1 1/6 1/7 1/6 1/6 1/4 1/7 3 1/4 1/4 1/5 1/6 1/5 5 4 0.015 

C4 1/6 1/6 6 1 1/6 1/6 1/7 1/5 1/6 1/3 1/5 1/3 1/6 1/7 1/7 4 1/4 0.014 

C5 1/2 4 7 6 1 7 5 8 4 7 4 7 4 3 5 8 8 0.161 

C6 1/3 1/6 6 6 1/7 1 1/5 7 4 6 4 6 2 2 1/3 6 7 0.068 

C7 1/2 1/3 6 7 1/5 5 1 7 5 6 4 7 3 3 3 7 8 0.105 

C8 1/5 1/4 4 5 1/8 1/7 1/7 1 1/6 1/4 1/6 1/5 1/7 1/7 1/5 1/4 4 0.016 

C10 1/4 1/3 7 6 1/4 1/4 1/5 6 1 7 5 6 1/3 1/3 4 6 6 0.061 

C10 1/5 1/4 1/3 3 1/7 1/6 1/6 4 1/7 1 1/5 1/4 1/7 1/6 1/6 1/3 1/4 0.013 

C11 1/2 1/3 4 5 1/4 1/4 1/4 6 1/5 5 1 7 1/4 1/4 1/3 7 5 0.039 

C12 1/6 1/6 4 3 1/7 1/6 1/7 5 1/6 4 1/7 1 1/5 1/6 1/6 1/3 6 0.022 

C13 1/5 1/4 5 6 1/4 1/2 1/3 7 3 7 4 5 1 5 4 5 4 0.076 

C14 1/3 1/3 6 7 1/3 1/2 1/3 7 3 6 4 6 1/5 1 1/4 6 5 0.058 

C15 1/4 1/5 5 7 1/5 3 1/3 5 1/4 6 3 6 1/4 4 1 7 6 0.063 

C16 1/5 1/4 1/5 1/4 1/8 1/6 1/7 4 1/6 3 1/7 3 1/5 1/6 1/7 1 1/4 0.015 

C17 1/6 1/7 1/4 4 1/8 1/7 1/8 1/4 1/6 4 1/5 1/6 1/4 1/5 1/6 4 1 0.015 

 

Figure 3: The relative weights of criteria for pair-wise comparison by AHP method 

4.2 The utilization of GRA method for ranking and selecting a final alternative 
After obtaining the relative weights of the seventeen criteria by AHP method from the previous section, 

the same group of experts rated each alternative against each criterion. Thereafter the GRA approach was 

performed to compute the weight selection of each alternative. The characteristic of all criteria were qualitative, 

except for C6 (Total of the acquisition cost) was quantitative, which the acquisition cost was estimated 

depending on each alternative (A1 to A5) i.e. USD5.5m, USD9m, USD4.5m, USD7.5m, and USD10.5m, 

respectively. In term of the beneficial characteristic of criteria, 9 of 17 were upper-bound (larger-the-better), i.e. 

C1, C2, C3, C5, C7, C9, C11, C14, and C17. The remaining of 8 criteria were lower-bound types (smaller-the-better) 

i.e. C4, C6, C8, C10, C12, C13, C15, C16. The measurement scale for the operation in GRA method was illustrated in 
Table 5.  
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Table 5:  The rating score measurement for the operation in GRA method 

  C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 C17 

Qualitative  

(rating score 

measurement 1 to 5)* 

     
 

           

Quantitative 
     

 
           

Upper-bound  

(Larger-the-better) 
   

 
 

 
 

 
 

 
 

  
 

  
 

Lower-bound  

(Smaller-the-better)    
 

 
 

 
 

 
 

 
  

 
  

 

*Remark: 1 (very poor) to 5 (very good) 

 

After acquiring the scores collection assigned by each expert, the average scores of geometric mean 

was computed by using above formula (8), as resulted in Table 6. Data was then normalized by formula (10) and 

(11), as displayed in Table 7. The calculation of Grey relational coefficient (𝜉𝑖𝑗 )  and Grey relational Grade (Γi) 

were formulated by the equation (12) to (13), as summarized in Table 8 and Table 9, respectively.  

The final results of the ranking alternatives were summarized in Table 10, which was found that the 

Joint venture (A2) was the most appropriated alternative of the external technological innovation acquisition 

mode based on the highest score of grey relational grade (Γ2) at 0.707, followed by Joint R&D (A4, Γ4 = 0.618), 

Private Label (A5, Γ5 = 0.604), R&D Contract (A3, Γ3 = 0.517) and Licensing (A1, Γ1 = 0.506), respectively. In 

Fig. 4, the graph represented the comparisons of the grey relational grade weights among all criteria in 

conjunction with each alternative, at the distinguish coefficients (ρ) = 0.5. The sensitivity of two scenarios by 
using the distinguish coefficient (𝜌) = 0.3 and 0.7 were conducted, as shown in Table 11-12, and Fig.5-6, 

respectively. The result indicated that the alternative „Joint venture‟ (A2) was still the best selection for this 

company, and the alternative ranking was still unchanged, given the values of Γi i.e. A2 > A4 > A5 > A3 > A1. 
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V. Conclusion 
The selection of external technological innovation acquisition was considered as a highly complicated 

strategic decision problem when firms had to choose the specific technological collaboration mode. To acquire 

the appropriated alternative, the model development of a decision-making process was thus crucial to support 

the managements‟ decision making. This research proposed an effective multi-criteria decision model by using 

two techniques i.e. (i) AHP approach is to calculate and prioritize the relative importance weight of evaluation 

criteria and (ii) GRA approach is to provide the most appropriated alternative by the weighted ranking. The 
illustration of this proposed model was presented in a case study of Thai new technological-based firm, 

particularly in automotive parts industry. In this case, the conclusion was that “Joint venture” was the most 

significant alternative influencing the selection of the external technological innovation acquisition mode. For 

other industries, the management or the experts in such specific industries can apply this systematic approach 

with some adjustments in the alternative modes and the weight of evaluation criteria. Moreover, the future 

research may require other hybrid MCDM methods in a consideration of the cause and effect relationship 

among evaluation criteria. 
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