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Abstract— This article highlights the difficulties facing research managers in their efforts to assimilate management 
information and research findings relevant to the management of scientific research and development. It presents a review of 
key research findings on the organization of scientific research and the impact of the organizational environment on research 
performance. It then highlights a conceptual integration, supported by empirical evidence, in support of several fundamental 
aspects of the organizational environment being significantly related to an organizations ability to maximize research 
productivity. 
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I. INTRODUCTION 

 
Despite the access to information that we enjoy in 
today’s knowledge society, research managers and 
leaders can find it increasingly difficult to identify 
information and research findings of importance to 
their specific industry or organizational type. As the 
pressures within the academic environment for 
knowledge generation and publication increase so 
does the difficulty for management practitioners in 
identifying and assessing research findings of 
significance and relevance. This problem of 
knowledge management and is not a new one, but in 
this authors view, it is one of growing importance and 
significance . Across fields such as business 
administration, sociology, psychology, and 
management we see replication and duplicity of 
thought, the fractal development of theories 
addressing the organization of labours and the 
repackaging of old wine in new bottles.  
In a attempt to address this issue and offer practical 
support to the research and development 
manager/practitioner this article examines the 
conceptual similarity of a number of key research 
studies conducted over the past 50 years and integrates 
the concepts contained within these studies into six 
key factors of the organizational environment, which 
have been shown to be related to 
productivity/performance in a research setting. 

 
II. LITERATURE REVIEW 
 
Given the considerable resources allocated to 
scientific research and its importance to the social, 
economic and technological development of nations, it 
is crucial that we understand what makes for R&D 
effectiveness. By appropriately identifying the 
conditions and circumstances that relate to and 
facilitate effective research we are better served to 
ensure the proper allocation of our resources. This in 
turn increases our chances of making new discoveries 
and developing worthwhile, useful technologies. 

Undoubtedly the success and of the research endeavor 
is dependent on a complex interdependent and 
multidimensional set of factors. Physical 
infrastructure, political will, social or economic need, 
serendipitous global events, individual creativity, 
intellect and motivation, technological advances, 
effective knowledge management and communication, 
the list is as endless as the words we use to 
conceptualize the world around us. However the focus 
of this article is limited to the organizational 
environment/culture in which research takes place. 
One of the earliest meaningful examinations of the 
impact of organizational variables on the research 
enterprise was conducted by Baumgartel [1], whose  
research on the attitudes and motivations of scientists 
identifies leadership style as a characteristic that is 
related to scientists job satisfaction and their 
motivation to engage in research. 
Argyris’ [2] interviews with research organization 
supervisors led to the identification of nine basic 
variables that influence the effectiveness of the 
research organization. These include organizational 
structure, technology, administrative controls, human 
controls, leadership styles, interpersonal relations and 
communication, group effectiveness, intergroup 
relations, and norms of the living system. 
Following from this Glueck and Thorp’s [3] attempted 
to explain the administration of modern science by 
compiling an annotated bibliography of research on 
the organization and administration of scientific 
research, led to a useful general model of the 
management of research. This model is essentially a 
systems model identifying inputs into and outputs 
from the ‘Management Research Process’. These 
inputs include such items as funding, financial 
resources, equipment and supplies, and human 
resources. The outputs represent concepts common to 
our understanding of research effectiveness, such as 
new theories, ideas, problem solutions, and 
inventions. Of primary interest to the current study are 
the organizational characteristics that Glueck and 
Thorp [3] identify within the ‘Management Research 
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Process’. These environmental characteristics of the 
organization include factors such as preparation and 
planning, organization/coordination, control/conflict, 
organization climate, reward structure, and evaluation. 
A similar model was also proposed by Thamhain and 
Wilemon [4]. 
Unesco [5] conducted one of the largest ever studies 
on the organizational environment of science. The first 
round of this ‘International Comparative Study on the 
Organization and Performance of Research Units’ 
(ICSOPRU) examined the performance-effectiveness 
of scientific research units in six European countries, 
totaling 1,222 research units. Analysis of variables 
found human factors such as ‘Group climate’ to be 
strongly related to ‘Supervisory Quality’ and 
‘Planning and Integration’. Additional work by 
Chawla and Singh [6] confirmed these findings. 
While Bland and Ruffin [7] summarized a large body 
of work on the nature of the productive research 

environment they failed to build on exiting findings 
through empirical study. Advances of this nature are 
evident in the more recent works of Hurley [8] and 
Mouly and Sankaran [9]. While Hurley’s work was 
based on interviews with Nobel Laureates, Mouly and 
Sankaran’s work was conducted on poorly performing 
research teams in an Indian R&D organization.  
Considering their ignorance of each others research 
and the polar extremes of the continuum of research 
effectiveness which they were examining, the 
similarity in their findings offers strong evidence in 
support of a set of basic organizational requirements 
in support of the research enterprise.  
The content of table1 represents a summary of key 
studies on the management of research and the factors 
examined/identified in each study, the purpose of 
which is to assist in the identification of conceptual 
similarity between factors. 

 
 

Table 1. Summary of key studies on the management of research 

 
 

One of the key difficulties in examining conceptual 
similarities across research projects is the difficulty in 

assigning equivalence to concepts, due to variation in 
the instruments used to measure them. For example 
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the concept of leadership is identified repeatedly in 
table 1. However due to the large degree of variation 
in leadership theories and conceptual definitions of 
leadership, understanding the role and importance of 
this concept to scientific effectiveness is not a simple 
task. 
The motivation in attempting to integrate the many 
concepts outlined in table 1 stems from a practical 
desire to contribute to the effective management of the 
research endeavor. Similarities and themes can be 
easily identified within the concepts outlined in table 
1, but a conceptually solid framework in which to 
define and place these themes is lacking. A review of 
management literature and measures of organization 
culture led to the assimilation of a large number 
organizational variables into six organizational factors 
of significant importance.  These factors are 
Teamwork, Morale, Information Flow, Involvement, 
Supervision, Meetings. An empirical examination of 
these factors, utilizing Glaser Zamanou and Hacker 
[10] Organizational Culture Survey, was conducted in 
32 research laboratories in the United Kingdom. 
Findings show that higher versus lower performing 
research units can be distinguished on the basis of 
these factors.   

 
A. Teamwork and Collaboration. 
Teamwork and collaboration encompasses aspects of 
co-operative functioning, the ability to constructively 
confront problems and resolve disagreements; a 
willingness to listen to colleagues concerns and 
opinions, and accept criticism without resorting to 
defensive reactions. The reality of the modern 
research endeavor is that it is a collaborative one. 
Despite popular perception of scientific research as 
the pursuit of talented individuals, a perception that is 
reinforced by the individual nature of many prominent 
science awards, modern research requires vast 
resources both technical and human and is an 
incremental process built on the contribution of many. 
It is important that value and contribution of all team 
members is recognized and a culture that rewards 
cooperation is fostered.    

 
B. Morale and Motivation 
This factor relates to the positive working relationship 
between the employee and the organization. That is 
that employees should feel respected by the 
organization, trust should exist between researchers 
and administrators/managers, and the organization 
should motivate researchers to efficiency and 
productivity. Countless theories of motivation can be 
found in management literature, and it is beyond the 
scope of this article to summaries and evaluate them 
in relation to the practice of scientific research. 
However there is evidence that the motivation of 
researchers is based in the nature of the work itself 
and opportunity for intellectual stimulation and 
achievement. With this in mind it is important that 
individual contributions to the research effort are 

recognized and that the organization in which the 
R&D team is based, exercises a measured trust in the 
ability and work of its employees.  

 
C. Information Flow 
The concept of information flow pertains to the degree 
to which researchers have an understanding of 
changes or decisions made within the organization. 
Information flow can be improved by ensuring 
relevant information is conveyed in a timely manner 
to researchers. Newsletters, message boards or forums 
for discussion that allow researchers to see what is 
taking place within other branches of the organization 
should be encouraged. Reasons for changes in work 
practices or organizational direction should be fully 
explained, and bottom up as well as top down 
information flow should be facilitated wherever 
possible. Such information assists management in 
understanding the complexities and difficulties an 
R&D team may be challenged by and also ensures that 
the research team is aware of the importance and 
context of their own projects in relation to 
organizational goals and functioning. 

 
D. Involvement in Decision Making 
Involvement in decision making and project selection 
in the research environment is of considerable 
importance, especially when we consider the 
intellectual capacity and technical skills prevalent in 
the R&D workforce. Employee involvement in 
decision making is important and a good research 
manager will elicit and value the suggestions and 
opinions of research engineers and scientists. R&D 
enterprises are unarguably high skill work 
environments populated by highly trained experts. To 
preclude such employees from the decision making 
processes of the organization serves only to limit the 
strategic insight of the organization, and reduce the 
morale and motivation of the employees themselves.  
Involvement in decision making can take place at a 
variety of levels and in environments of varying 
complexities. While it is not always possible or 
desirable for an organization of allow certain 
decisions to be made by the R&D component of their 
business, managers can still elicit contributions to 
decision making from team members in relation to 
their immediate work practices, projects in hand, and 
the future direction of current research. 

 
E. Discussion and Meetings 
This concept relates to the operational dimensions of 
formal communication and interactions within the 
research environment. Research meetings and 
discussion are an integral part of the research exercise. 
To be effective research meetings need to include all 
team members and tap the creative potential of all 
present. Discussion should not be sidetracked by 
extraneous issues. The time in meetings should be 
well spent in order for team members to contribute 
positively on an ongoing basis and most importantly 
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the decisions made in meetings should be actioned as 
soon as possible to ensure that all participants to the 
discussion see the immediate relevance of the activity 
in which they engage. Ineffective discussions and 
meetings are often viewed by R&D specialists as 
bureaucratic superfluities that hinder the research 
process and contribute to dysfunctional organizational 
politics.  

 
F. Leadership and Supervision 
The concept of supervision encompasses the 
important factor of leadership within the research 
endeavor, and is an area that is often lacking. Rather 
paradoxically within the research organization we 
regularly promote the most technically capable 
researchers to positions of leadership where the ‘soft 
skills’ of people management are of equal or greater 
importance than their technical expertise. Where the 
necessary people skills are not sufficiently developed 
the results can be devastating to project teams and 
their host organizations. Successful supervisors in the 
research arena need to be able to provide constructive 
criticism and well as take criticism of their own 
actions. They should be approachable and make work 
expectations and requirements clear for their 
subordinates. In short they should be able to facilitate 
the positive manifestation of the other important 
organizational factors mentioned here, such as morale, 
feedback, involvement, meetings and information 
flow. Though not easily attained successful R&D 
leadership requires both a high level of technical 

expertise to ensure credibility among the research 
team, while also possessing strong management skills 
in order to maximize the contribution of team 
members and facilitate a positive working 
environment. 
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