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ABSTRACT 
 
 Research and development organizations are developed in the early part of the 20th century and they are 
signs of technology development so this article is focused on the critical success factors of R&D organizations 
and promote a mathematical model for ranking them based on their critical success factors. 10 critical success 
factors are derived from review of literature and they are rank with PROMETHEE Π based on the opinion of 
experts in R&D organizations, Entropy weighing method and Semi-metric scale questionnaire. Ranking shows 
that knowledge networks factor is the main factor for ranking R&D organizations and continuous monitoring 
oftechno-market environmentand teamwork are in the second and third place of importance. As a consequence 
ranking R&D organizations may help them to progress more and more. 
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Introduction 
 
 Development of technology over the years has 
taken place at an uneven pace. When science was not 
very developed technological development 
progressed at a slow pace. As scientific knowledge 
increased, the rate of technological development also 
increased [1]. The increasing rate of technological 
development led to develop some special kind of 
organizations which is called R&D organizations 
now a day thatstands for research and development. 
As Britannica claims Research and development is a 
phrase unheard of in the early part of the 20th 
century. The concept of research is as old as science; 
the concept of the intimate relationship between 
research and subsequent development, however, was 
not generally recognized until the 1950s. Also 
Research and development is the beginning of most 
systems of industrial production, so it seems that this 
kind of organization is somehow a young one and it 
is needed to learn about the factors that lead R&D 
organizations to successful one of its kind, also they 
take account as a technology development factor. In 
this article first of all critical success factors of R&D 
organization gathered through studying the articles 
then they are ranked in order to representing a bunch 
of factors which could find the rank of each R&D 
organization as a technology development factor. 
 
2. R&D Critical Success Factors: 

 
 Critical success factors are the limited number of 
areas in which results, if they are satisfactory, will 
insure successful competitive performance for the 
organization [14]. These key factors are limited. 
Critical success factors are those variables which 
management can influence through its decisions that 
can affect significantly the overall competitive 
positions of the various firms in an industry. These 
factors usually differ from industry to industry.Table 
1 shows 10 types of critical success factors are 
generated from review of the related literature: 
 
3. Research Methodology: 
 
 After developing the research framework and 
based on our review of related literature, a survey 
instrument is created that using a multiple item 
method. Each item was measured on a 10 point Semi 
Metric scale, with answers ranging from ‘‘10” to 
‘‘100”. The items in the survey were developed by 
adapting existing measures validated by other 
researchers, or by converting the definitions of the 
construct into a questionnaire format. The initial 
version of the survey is refined through extensive 
pretesting by 10 academics with expertise in R&D 
institutions. Also Data were collected using a self 
administered version of the questionnairefrom 25 
experts of R&D institutions.  
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Table 1: The Extracted Factors. 
 Factors Reference 
1 Clear R&D vision and strategic directions Jordan et al. 2003;Tiwari 2006 
2 Top management commitment Jordan et al. 2003 
3 Resources availability Clark and Fujimoto 1991; Roberts and Bellotti 2002; 
4 R&D project management skills McGrath and Romeri 1994; O’Driscoll 2004 
5 Organization culture and human resource focus Jyoti et al. 2004; Boer et al. 1998 
6 Continuous monitoring of techno-market environment Boer et al. 1998; Mishra et al. 2003 
7 Teamwork Barczak and Wilemon2003 

8 Knowledge networks 
Moenaert andSouder 1990 ;de WeerdNederhof et al.1994; 
Valderrama andMendigorri 2005 

9 Customer focuses and market orientation Kohli and Jaworski 1990; Boer et al. 1998 
10 R&D Organization Performance Tiwari 2006 

 
4. Analysis and Findings: 
 
4.1 Weighing Method: 
 
 After gathering the expert’s ideas with Semi-
Metric scale, now we should make the decision 
matrix, normalize it, and calculating weighs of each 
factor with Entropy method. 
 
4.2 Promethee Π Method: 
 
 After calculating the weighs, in this step, a 
threshold value is determined for every criterion in 
the decision matrix, by using Eq.1: 
Eq.1 
Threshold Value= max i= 1rĳ – min i= 1rĳ /2 
Second the difference between the values of both 
elements of the decision matrix to the related 
threshold is calculated. 
 In the third stage, according to the status of 
criteria being positive or negative, one of Preference 
Functions is used for all elements of the forth step 
matrix: 
For positive Criteria Eq.2 

 
For Negative Criteria Eq.3 

 
In this step, Preference function with 1(Eq.4) is 
applied on the fifth step matrix: 
Eq.4 

 
 The sixth step matrix is weighted by the first 
step weighting vector in this stage. In fact, each 
column of the matrix is weighted by the weight of its 
related criterion. 
In this step, the collective Utility function is 
calculated by the Eq.5: 
Eq.5 

 
 In the last step, alternatives are ranked based on 
the Eq.5Utility function. Indeed, each option that has 
the highest Utility is ranked higher. Consequently 
table 2 shows ranking of critical success factors of 
R&D Organizations with PROMETHE Π method. 

 
Table 2: Ranking of critical success factors of R&D Organizations with PROMETHE Π. 

 Factors Ranks  
1 Clear R&D vision and strategic directions 5 
2 Top management commitment 10 
3 Resources availability 4 
4 R&D project management skills 9 
5 Organization culture and human resource focus 7 
6 Continuous monitoring oftechno-market environment 2 
7 Teamwork 3 
8 Knowledge networks 1 
9 Customer focuses and market orientation 8 
10 R&D Organization Performance 6 

 
5. Discussion and Implication: 
 
 As this study is focused on success factors of 
R&D organizations as a strategy development factor, 
result of ranking the extracted factors from review of 
literatures shows that the knowledge network factors 

plays the most important role in a successful R&D 
organization. In R&D, information, knowledge and 
expertise are the most important requirements for 
developing the ultimate new technology or product. 
R&D processes can primarily be seen as information 
transformation processes [4,12], transforming 
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information about client orders, market demands and 
technological advancements into product and process 
designs [6]. According to Jordan et al. [7], there 
should be external collaboration and interaction 
which includes mechanisms, funding, and time to 
collaborate with individuals outside the laboratory. A 
knowledge network should also exist within the 
organization among the scientists. 
 The second place is related to continuous 
monitoring of techno-market environment. This 
factor implies existence of mechanisms for 
systematic scanning of organizational opportunities 
and threats and sufficient interaction between 
scientists and marketers, with accountability for 
actions and results [7]. Technology anticipation is of 
paramount importance to predict changes in advance 
and achieve the designated goals within specified 
time frame so as to maintain the competitive 
advantage [11]. The organizations must monitor the 
external environment continuously and must 
understand the market dynamics for the technology 
they are working in. 
 The third factor among 10 ranked factors is 
teamwork According to Jordan et al. [11], it is the 
laboratory emphasis for TW and internal 
collaboration rather than turf battles and internal 
competition for resources; consistent, efficient 
communication within the laboratory regarding 
laboratory resources and good communication about 
current laboratory activities and willingness of 
people to share information. For successful R&D 
projects, right mix of skills and team formation, 
balanced coordination among the team members who 
are self-motivated and committed to work in group 
are essential requirements. Barczak and Wilemon [2] 
supported in their study the importance of right mix 
of skills in the new product development not only 
functional skills, but also interpersonal skills. 
 As a conclusion ranking the success factors of 
R&D organizations as a strategy development factor 
help researchers of R&D organizations for 
developing a model to make each R&D organization 
a successful one, so this study is recommended that 
ranking the factors with fuzzy logic may help more 
for developing an accurate model for R&D 
organizations success factor in order to ranking the 
organization based on them and also develop the 
R&D organizations based on the most effective 
factors.  
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