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Abstract: - In this paper, we show different considerations regarding structuring and education during the
formation of a Research and Development (R&D) Group inside a Small and Medium Size Enterprise (SME). We
consider that such R&D Group must have characteristics of the Operative Groups (in terms of the social
psychology) and so, the styles of leadership and the achievement of the CROS-group (Conceptual, Reference
and Operative Schema of the group) are taken into account. Also, we include a modified curve for the leadership
style, which is in agreement with the initial academic formation of each member, as well as the concept of
Operations Group, and the extrapolation of operative group towards High Performance Organization.
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1 Introduction

The globalization has influenced clearly several
sectors in each country, and it has facilitated the
inclusion of new politics for many governments.

The companies, especially SMEs (Small and Medium
Size Enterprises) [1,2] of emerging economies
require of a great change, since in general they are
family businesses. If also, these companies look to
become Technological Based Enterprises (TBES) [3-
5], they will develop training programs and their
personnel will be in constant education and
capacitation.
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Fig. 1. A Technology Management Model, based on
the education of human resources.

This type of enterprises should adopt some model for
the management of technology [6-9]. A general
model for management of technological has been
presented in a previous work [8], and its structure is
shown in the Fig. 1. This model is based on the
Technology National Prize from the Mexican

Government [9]. In the figure, we can see that the
base of our model is the education and training of the
human resources which are involved in the company.
In the present work the process to build a Research
and Development Group (R&D) inside a SME is
analyzed. It may seem very simple, if we think that
there are many R&D groups in the world which
already have been formed, but most are in the
academic environment, from where they also receive
their education. Then, to constitute a group inside a
SME, means not only destroying barriers placed by
the members of the group, since these kind of groups
do not work in the same way as they do inside the
university; but it also means that the R&D group will
exercise a great influence inside the company. Then,
this also means that it will be in a relevant position to
decide the destination of the company, because of
their contribution to the innovation and development
of products and processes. So, this group will lead the
SME for a change that has to be embraced from the
lower level employee to the higher directors.

Today, the psychology of groups [10-13] has
numerous applications, from companies to soccer
teams, and there is a lot of interest in the study and
applications of their involved concepts. So, the
members of an operative group or teamwork must
understand clearly the role that they are playing
inside the group. The group dynamics [12] may help
them to identify such role. It is also oriented to
obtaining a high performance from each member, and
it is some times used in the selection of the managers
of companies.



2 Leadership and group

There are two basic activities for people that are part
of an organization: acting as a group and
communicating events or results. The first thing is
due to the same human nature, since people need to
belong to any group. Speaking about groups or teams
is important because of its reaches in diverse
environments of our lives. All people belong, in any
way, to one or more groups: friends, study or work
partners, family, religious, therapeutic, etc.
Communication allows strengthening the knots in a
group and also to locate the role of each member.
Many studies can be found regarding leadership [14-
17] and the styles that have to do with confronting
different situations or status of the members in a

group.

STYLES OF LEADERSHIP (R&D DIRECTION)|

POST DOCTORATE MASTER BACHELOR
DOCTORATE HIGH

POST
DOCTORATE

|- poctoraTE

| mastEn

Behavior in the relationships
Level of initial training

[~ BACHELOR

b sTuoewT

LOW Behavior in the task

+

MATURE

Members of R&D Group IMMATURE

Fig. 2 — Leadership styles adapted for the build of
R&D group.

One of the more used theories in the literature and
with bigger quantity of intuitive applications is the
one developed by Hersey and K. Blanchard [17],
which is known as a situational model. According to
this model, the leader of a group should take different
position (represented in quadrants) regarding each
member of the group, considering the variables of
relationships and task. These positions depend on the
maturity of the members for acting in a group, but
also with the academic formation of each member,
for the case of a R&D group. Then, with these
considerations several curves are obtained, from the
original situational model (see Fig. 2). Then, the
initial position of the leader is according to the
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academic level of the corresponding member, at the
beginning of the formation of the R&D group. We
see that until the post doctorate level, the leader can
begin to delegate tasks and relationships, since it
supposes bigger experience in both variables (for
each member). Also, this way the leader can act
considering academic formation of each member and
not only in the individual plane, which can be very
subjective. This way, he also gets rid of criticism
from the other members since they will have clear
view of the way they will be treated in consonance
with their academic level. Another addition we have
made to the original model of Hersey and Blanchard
is the variable of time inside each quadrant that is
shown diagonally from the white color to higher
levels of gray. All new members in the group can be
included in any quadrant according with their
academic level and their experience in working in a
group. This modified model permits the comparision
of the maturity of each member, with the purpose of
building an homogeneous group.
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Fig. 3 — Triangle of each member in an operative
group.



Also, it is important, from a group point of view, to
establish a CROS [18] (Conceptual, Reference and
Operative Scheme) of the group, starting from each
individual CROS. This concept can be seen in Fig. 3,
where each triangle of a member is influenced by
personal and groupal interests, as well as for the
pressures of the environment. The form of each
triangle represents the CROS of each member of the
group, which can also be modified through the
interaction with the remaining members. For the
planning of common objectives each triangle should
have finally a similar form. This is a fundamental
result that can be achieved through the group
dynamics. It is true that each member reacts
differently under the same conditions of pressure or
have different personal interests, but it is important to
be able to achieve the CROS-group with which each
member will feel identified.
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Fig. 4 — Structure of Operations Group

3 Operation groups

Now, we introduce the concept of Operations
(different to Operative) Group, in a similar way to the
special groups that exist inside the police, Red Cross,
firefighters, etc. This type of groups only enters in
action whenever there is a task, but remain inactive
when there is not a task. Meanwhile, they should
receive a training to maintain their form and
structure, in order to be prepared for the moment to
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enter in action. R&D Groups act in a similar way,
because they are operative when they have a project.
Also, this concept can be extended for all the
enterprise, because from different aspect it can be
operative or operations enterprise. In the bibliography
the term operative is not used for enterprises, and
they are know as High Performance Organizations.
As we can see in Fig. 4 the operations group has
different teams inside its structure. There are two
important teams, one is the Tactical Team that allows
establishing relationships with other groups and takes
the administration and management of technology.
Another is the Strategic Team that determines the
direction and takes the decisions inside the group,
establishing the priorities of research and
development and detecting the needs (relations, task
and academic background) of each member.

There exist several studies about the manner in which
an organization or company becomes a High
Performance Organization [19-23]. In Fig. 5 we show
the structure of such organization, where we can see
that it has a similar structure than the Operations
Group, although now there are work teams and
operations groups inside it.
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Fig. 5 - Structure of the High Performance
Organization.

4 Conclusions
Several aspects related with the formation of a
Research and Development (R&D) group, inside a



Small and Medium Enterprise (SME), have been
shown. This is part of a Management Technology
model, based on training and education of the
personnel inside the company, presented in a
previous work [8]. In the first place, the style of the
appropriate leadership is shown, and the theory of
Hersey and Blanchard [17] is adapted for our case,
considering the initial academic formation of each
member. Then, some considerations about the
Conceptual Reference and Operative Schema
(CROS) of each member in the group is done. Also,
the concept of Operations Group and the structure for
a High Performance Organization are developed. In
this case, it is supposed that the structure of the R&D
operative group has been extrapolated towards the
whole company.
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