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Abstract 
 

R&D is the key for the knowledge-intensive and high value-added innovations in the firms. To expedite R&D activities, the Malaysian 

government increased its R&D expenditure to motivate R&D engineers to innovate, to engage actively in the commercialization of pa-

tents and the filing of intellectual property. This study aims to identify environmental factors that can intensify the R&D performance 

and increase the potential for innovations to be commercialized. Extensive literature review indicated that organizational creative climate 

influences R&D performance. Hence, organizational creative climate has been proposed as a significant predictor of R&D performance. 

However, inconsistent findings have been reported by various researchers. Therefore, knowledge acquisition capability is added as an 

intervening variable that can influence the relationship between organizational creative climate and R&D performance. To the 

researcher’s knowledge, no attempt has been made to integrate the organizational creative climate with knowledge acquisition and R&D 

performance. It is hoped that this study will result in a better understanding of the factors that can influence R&D performance, particu-

larly among medical devices manufacturers. 
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1. Introduction 

Malaysia is one of Southeast Asia’s most dynamic economies 

because of its impressive economic and social development over 

the last half-century. In recent years, Malaysia’s economy has 

maintained resilient growth despite facing new competition from 

its East Asian counterparts (1).  For Malaysia to remain 

competitive, it has to commit to innovation to support a broad-

based upgrading towards more knowledge-intensive industries. 

Research and development (R&D) plays a crucial role in the inno-

vation process in any industry or technology sector. Technology 

and innovation are the key driving forces that determine the eco-

nomic growth and global competitiveness of a nation. The 

Malaysian government has increased its investment in R&D with 

the purpose of motivating R&D engineers to commercialize their 

innovative products and services and to increase the filing of intel-

lectual property, as well as scientific publications. Its emphasizes 

on innovation of substantially improved products and processes in 

Malaysia has resulted in an increase in the number of R&D engi-

neers per 10,000 workers from 17.9 in 2006 to 58.2 in 2012. Gross 

R&D expenditure in Gross Domestic Product (GDP) also rose 

from 0.5% in 2006 to 1.1% in 2012 (2). Simultaneously, the Gross 

Expenditure on R&D (GERD) also increased from 0.64 in 2006 to 

1.13 in 2012. Despite the growth of R&D expenses, Malaysia’s 

performance in innovation has not kept pace with the significant 

improvements made in other key sectors.  

One of the six strategic thrusts in 11th Malaysia Plan is to reengi-

neer economic growth for greater prosperity. While all economic 

sectors move into more knowledge-intensive and high value-

added investments, producing high-value goods and services can 

generate higher income similar to those in developed countries. 

Hence, unleash innovation through new or improved processes, 

advance technologies, and newly generated business models can 

bring in more revenue, and at the same time produces highly 

differentiated products and services that satisfy the needs of the 

ever-changing customers.  

Highly knowledge-based industries, such as Medical Devices 

industry often face challenges in managing the various types of 

innovation projects, which involves either radical innovations with 

revolutionary results in technology and product or incremental 

innovations with minor improvement on the existing technology 

and product (3). The overall project performance is determined by 

the ability of the firms to generate new (novel or adopted) ideas 

and solutions, develop new products and new methods, and pro-

duce applicable prototypes or models for the use of the organiza-

tion. Medical devices are highly demanded and successful R&D 

projects are able to develop and produce innovative products and 

services that can help the organization to face economic 

complexities and to compete effectively with the competitors. 

Given the importance of R&D project performance in enhancing 

the medical devices manufacturers’ growth and performance, this 

study aims to develop a framework that can link the influencing 

factors that would enhance the R&D project performance of medi-

cal devices manufacturers. 
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2. Literature Review  

This section started with a literature review on the concept of 

R&D project performance. It is then followed by the underlying 

essence of organizational creative climate that sets the foundation 

as a strong determinant to increase the R&D performance. After 

that, the review of many knowledge management literatures is 

narrowed down to the knowledge acquisition capability in the 

R&D project-oriented organizations. This study, finally, develops 

a link between organizational creative climate, knowledge acquisi-

tion capability, and the performance of R&D projects.  

2.1. R&D Project Performance 

R&D is a major driver for a nation’s competitive advantage. Both 

developed and developing countries are investing heavily in R&D, 

which leads to an increase in demand for effective evaluation of 

R&D project performance (4). R&D are creative projects conduct-

ed systematically to increase the level of knowledge innovations. 

Complex R&D projects are characterized by the engagement of 

complex technical and scientific knowledge, collaborative team-

work, and at the same time, financial restrains and temporal con-

straints. To manage R&D effectively, sophisticated methodologies 

that incorporate rigorous standards, comprehensive guidelines for 

project documentation, and stringent control over deadlines and 

milestones. Hence, R&D projects require a holistic and systematic 

performance assessment (5) , which comprises of two important 

dimensions, that is, efficiency and technical performance. 

Previous studies on R&D performance focused mainly on the 

successful implementation of the projects. For instance, Pinto and 

Slevin (6) explored the effect of both internal and external critical 

success factors on R&D project life cycle success. Another deter-

minant of R&D performance is the incentives given, 

either in the form of subsidies, grants (particularly 

research and commercialization grants), or tax incen-

tives (7). Besides, several scholars also included other support 

systems, such as team leadership and team autonomy (8), cohesion 

(9), and conflict management (10) as important influencing factors 

on R&D performance. Mir and Pinnington (11) highlighted that 

leadership, staff policy and strategy, partnership and resources, 

project lifecycle management process, and key performance indi-

cators (KPIs) can influence the success of a project. In a recent 

study, Joslin and Müller (12) further explored the project man-

agement methodology as the key determinant for project success. 

Alternatively, Aizzat, Tan (13) noted that the creative work cli-

mate serves as an important determinant that enables project team 

members to create new products continuously. This creative cli-

mate is found to have critical influence on the success of R&D 

performance in organizations (14).  

2.2. Organizational Creative Climate 

In the earlier research, Litwin and Stringer (15) stated that organi-

zation climate is the sum of the perceptions of the employees to-

wards the climate of the organization. Later, Ekvall (14) fine-

tuned the definition as a conglomerate of attitudes and feelings, as 

well as behavior that characterize the lives of organizational 

members. Veldsman (16) stated that various forces influence the 

internal environment, which then on employees’ behavior, atti-

tudes, and job satisfaction. Dickson, Hartog (17) commented that 

organizational climate is a multilevel construct that involves dis-

tinct perceptions and beliefs regarding the organization’s physical 

and social environment. Base on Arabaci (18), organizational 

climate was defined as the whole characterizing internal aspects of 

an organization that affects the behavior of the organizatinal 

members. However, this climate is perceived differently by each 

member, which impacts on employee attitudes and behaviors, and 

affects organizational members’ level of organizational 

commitment and job satisfaction. Simultaneously, it also affects 

the level of trust and sense of justice perceived by organization 

members, and results in alienation and exhaustion among 

organizational members. Open communication is found to an im-

portant variable for the creation of an innovative climate, which 

encourages organizational members to find non-routine alterna-

tives for innovation (19).  

Between the 1980s and 1990s, many research began to focus on 

the organizational climate construct to stimulate innovation and 

creativity (20, 21). As a result, numerous instruments were created, 

among them were the Creative Climate Questionnaire created by 

Ekvall (14), the Work Environment Inventory formed by Amabile 

(20), and the Situational Outlook Questionnaire developed by 

Isaksen (21). In this study, we propose to use the Creative Climate 

Questionnaire (CCQ), which encompassed ten dimensions, with 

five items to measure each dimension, that is, a total of 50 items. 

The ten dimensions include challenge, freedom, trust/openness, 

dynamism/liveliness, playfulness/humor, debates, conflicts, risk 

taking, idea time and idea support. 

2.3. Knowledge Acquisition  

Knowledge is the crucial asset if the firm wants to be competitive, 

and knowledge is found in an organization’s human capital (22). 

Knowledge management is a tool for the firm to reach its goals, 

through the process of exploring, acquiring and sharing infor-

mation, thought and experiences among organization members 

(23).  Knowledge served as an input to improve organizational 

performance, whereby the diversity of ideas and experiences were 

assembled in an effort to find new and creative approaches to 

problem-solving, with the aim to elevate firm performance (24). 

Knowledge acquisition is a sub-process in knowledge process 

capability that relates to obtaining knowledge for future undertak-

ings. (25) defined it as the activity of capturing expertise from 

other people or sources of knowledge and utilized this knowledge 

in the firm to provide help in some specified ways. Information 

technology and organizational structure, such as leadership and 

existing organizational culture, is part of the organizational re-

sources that helped in the efficient acquisition of knowledge (26) 

Individuals can acquire knowledge through observing, experienc-

ing, and interacting with people, either internal or external. 

Knowledge acquisition is a process of utilizing and acquiring 

knowledge of the existing knowledge. It needs a concerted effort 

and a great extent of experience in identifying and capturing the 

new knowledge. It can be obtained through recognizing and cap-

turing new insights or creating new knowledge from existing 

knowledge when collaborating with people or business partners. 

3. Conceptual Framework Development 

This study proposes a conceptual framework based on the 

Knowledge-Based View (27) and its related literature. 

Knowledge-Based View postulates that knowledge is the primary 

strategy of a firm’s resources to achieve superior performance (27). 

The Knowledge-Based View explains how organizations can rely 

on knowledge as the most critical strategy to pursue competitive 

advantage. When an individual acquires new knowledge, the 

organization plays a major role in articulating and amplifying that 

knowledge to achieve innovation. The strategy for knowledge 

management is linked to knowledge acquisition, dissemination, 

and utilization (28). The organization could use the available re-

sources in an organization to manage and amplify the newly-

acquired knowledge to achieve competitive advantage.  

3.1. Organizational Creative Climate and R&D 

Performance 

A growing body of research addresses the fact that organizational 

creative climate has a positive effect on innovation (29), which 
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increases R&D performance. When a firm has a high level of crea-

tive climate, employees may formulate to exchange knowledge for 

innovative ideas, which will then contribute to higher R&D per-

formance. Based on Ekvall (14)’s research, the dimensions of 

dynamism, freedom, risk taking, and debate seemed to be the di-

mensions that have a critical effect on the innovative climate  of 

an organization. On the other hand, conflict is the single dimen-

sion that exerts the strongest negative and restraining effect on 

R&D performance. Other than that, the openness of the manage-

ment in conflict management and the open communication of 

conflicting technical approaches have a positive effect on innova-

tion (30). Thus, this study proposes that the strong organizational 

creative climate (trust/openness, dynamism/liveliness, challenge, 

freedom, playfulness/humor, debates, conflicts, risk taking, idea 

support, and idea time) will have positive influence on R&D pro-

ject performance.  

In this study, we hypothesise that the challenging climate in the 

firm will increase the emotional involvement of the R&D project 

team and leads to heightened R&D performance. Besides, the 

freedom climate encourages the independence of the employees in 

pursuing initiatives, seeking opportunity to access to information, 

and seeking alternatives. These proactive behaviors are conducive 

for innovation, which help to increase R&D performance. Idea 

support deals with a level of organizational and peer support given 

to new ideas and proposals, which will be very useful in contrib-

uting to R&D performance. The trust/openness climate is able to 

boost emotional safety in work relationships, which eventually 

will improve R&D performance. Besides, dynamism/liveliness 

climate in the organization tend to inspire the team to share 

knowledge and this, in turn, will contribute to R&D performance. 

Sometimes, playfulness/humor climate with spontaneity and 

laughter that accompany daily works is necessary to reduce the 

tension existing in the implementation of R&D projects. The de-

bates climate assures the presence of discussions around view-

points which is highly needed to improve the R&D performance. 

Risk taking climate encourages the tolerance of risks and uncer-

tainty, which results in higher propensity for the employees to 

experiment. which is an essential element to increase R&D per-

formance. Idea time refers to the amount of time employees de-

vote to develop new ideas is also a desired factor to improve R&D 

performance. Conversely, conflicts climate represents experiences 

and emotional tensions that may result from the differing view-

points, tend to restrict and reduce R&D performance. Based on the 

discussion above, we speculate that the conflicts climate is 

negatively influencing the R&D performance; while the other nine 

climates positively influence the R&D performance. In summary, 

the following hypotheses are proposed:  

Hypothesis 1a-1j (H1a-1j): The organizational creative climate, 

which includes challenge, freedom, idea support, trust/openness, 

dynamism/liveliness, playfulness/humor, debates, conflicts, risk 

taking, and idea time influence R&D performance. 

3.2. Knowledge Acquisition as a Mediator  

Past research noted the intervening role of knowledge manage-

ment on R&D performance. Tan and Aizzat (31)’s study indicated 

the mediating role of knowledge management on the relationship 

between HRM practices and organizational innovation. Rashid 

Alshekaili (32)’s research found knowledge management as an 

intervening variable that influences the relationship between hu-

man capital and innovation performance. The capability of acquir-

ing knowledge is required by knowledge workers to innovate in 

order to enhance organizational R&D performance. Henceforth, 

knowledge acquisition can be used as a mediator to test its influ-

ence on the relationship between organizational creative climate 

and R&D performance. Thus, the following hypotheses are formu-

lated: 

Hypothesis 2a-2j (H2a-2j): Knowledge acquisition mediates the 

relationship between organizational creative climate (with the 

dimensions of challenge, freedom, idea support, trust/openness, 

dynamism/liveliness, playfulness/humour, debates, conflicts, risk 

taking and idea time) and R&D performance.   

The conceptual framework is formulated in such a way that 

organizational creative climate has a direct influence on R&D 

performance, while knowledge acquisition acts as a mediator to 

influence the relationship between organizational creative climate 

and R&D performance. The conceptual framework is depicted in 

Figure 1.  

 
Fig. 1: Conceptual Framework 

4. Conclusion 

Building upon the Knowledge-Based View proposed by Grant 

(27), this study proposes to explore the role played by 

organizational creative climate on knowledge acquisition process 

of an organization in order to develop a more inclusive framework 

for R&D project performance. This study also contributes to fill-

ing the gap in the previous literature by introducing the linkage 

between organizational creative climate, knowledge acquisition, 

and R&D project performance in the setting of medical devices 

industry. In other words, this study bridges the academic disci-

pline by incorporating the government thrust that emphasizes on 

“re-engineering economic growth for greater prosperity” to en-

courage medical devices sector to shift towards more diverse and 

complex products through the increased R&D capability.  
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