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Accepted: In today's turbulent world and uncertain conditions, the strategic planning of technologies plays an
June 28, 2024 important role in their successful management and is considered the cornerstone of technology
Available online: management in technology-oriented organizations. Strategic planning of technologies in defense
D ber 20. 2024 research centers, which are the pioneers of creation and development of a significant part of the
ecember 2U, country's technologies, is very key and an undeniable necessity. Therefore, this study has been compiled
with the aim of providing a model for strategic planning of emerging technologies of defense research
centers. This research was conducted with an action research approach and based on the Susman &
Evered model in four phases of observation and planning; Developing a strategic planning model for
emerging defense technology; Model implementation in defense research centers; And monitoring and
review has been used, which has lasted for more than a year. In the observation and planning stage,
review and analysis of the literature on strategic planning of technology and problem diagnosis and
creating a common understanding of managers and relevant experts were done, and in the stage of
drafting the initial model, with the opinion of experts including 15 managers, researchers and faculty
members of defense research centers. , in a qualitative method and using fuzzy screening and focus
group interviews, the local model of strategic planning of technologies according to the ecosystem of
the defense sector was presented. In the next stage, with the formation of specialized working groups
in defense research centers, this model was used and the related technologies were counted according
to it, and the validation of the model was done in practice. In the monitoring and revision phase, after
the implementation of the strategic planning model for emerging defense technology developed in the
defense research centers, the initial theoretical model was compared with the operationalized model,
and the final model was approved by the experts. Defense research centers were placed. The results of
the research showed that the strategic planning of emerging technologies in defense research centers
includes a six-stage, hierarchical model in the form of sixteen steps. This model includes six stages of
identifying technological needs and required capabilities, designing and developing a product based on
capabilities, identifying and choosing technological solutions, developing a technology macro map,
Strategl'c Planning of developing an operational and monitoring plan, as well as protection, support and commercialization of
Technologies, Defense technology at the same time and in connection exhibited with each other and tries to provide the most
. . help to the purposeful fulfillment of their mission by aligning and creating a logical connection between
Emerging Technologles, the activities of defense research centers and defe}rllsegneegs. In the pre%ente%:l model, considering the
Defense Research period of planning and monitoring and evaluation in the form of four-year, annual and monthly periods,
Centers, Action Research it has been tried to pay attention to the relationship between strategies and macro-plans with
Approach operational plans. Also, turning strategies into tangible and measurable executive actions should be
taken into consideration.
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1. Introduction

In the contemporary world, the rapid
changes in technologies in the field of
defense have led to fundamental changes
and transformations in today's battle
scenes compared to the past, and new
threats based on the use of emerging
technologies have been formed. An
example of this research is the focus on
the use of small, fast, and cheap drones in
the recent war between Russia and
Ukraine, which somehow brought about
strange changes in the battle scene, and
such a wide role of these technologies has
not been seen before. The use of drones
has made the slogan "no one, anywhere,
has any security" practical, and until now,
there has been no suitable operational
solution to deal with them in the world.
The way of planning and formulation of
technology development policies, as well
as the lack of a comprehensive model and
roadmap in this field, is one of the major
issues of the defense industry in the field
of strategic technology management,
which leaves managers and planners with
questions about how to analyze the
internal and environmental conditions of
the industry and how to evaluate the
impact of developments. The future faces
the defense situation and how to
formulate and implement strategic
planning  stages. Considering the
importance of the issue and the necessity
of having a strategic planning model of
emerging technologies that fit the
ecosystem of the defense sector, this
research has proposed a strategic
technology planning model that aligns the
defense technological requirements and
the selection of technologies with the
overall mission of the defense research
centers through alignment with its goals
and strategies, and by applying it in
various defense technical and specialized
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areas such as electricity and electronics,
aerospace, materials, chemistry, biological
technologies, mechanics, optics and laser,
cyber, artificial intelligence, cognitive
sciences, etc., offer a suitable technology
portfolio based on the current and future
needs of the defense sector. This study
presents the framework and pattern of
strategic planning of technologies based
on a hierarchical logic, and the application
of this framework can create the right path
for  identifying  needs, choosing
technological  solutions,  appropriate
strategic planning, and determining the
activities and operational plans of defense
research centers to help in promoting
defensive deterrence. Using the action
research approach of questionnaire and
interview tools and analyzing the content
of consensus meetings in the focus group
of defense research experts, the present
study answers two main questions: “What
are the main stages and the hierarchical
process of strategic planning of emerging
technologies in defense research
centers?” and “What are the necessary
steps and actions in each of the strategic
planning stages of technology?”

2. Research method

This research was conducted with an
action research approach and based on
the Susman and Evered model in four
phases of observation and planning,
developing a strategic planning model for
emerging defense technology, model
implementation in defense research
centers, and monitoring and revision,
which took more than a vyear. This
research, using the fuzzy screening
methods and conducting interviews,
analyzed and reviewed the studies done
regarding the previous models of strategic
planning of technologies and obtained the
opinions of experts, including 15
managers, researchers, and faculty
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members of defense research centers.
With the focal group, the local model of
strategic planning of technologies in
accordance with the ecosystem of the
defense sector was presented. Reviewing
and analyzing the content of previous
studies to identify the strategic planning
stages/steps of innovative and emerging
technology, fuzzy screening technique to
localize the stages/steps extracted from
previous studies, and presenting the
strategic planning model of innovative and
emerging technologies in  defense
research centers and confirming validity,
the model was conducted in the form of
interviews with experts in the focus group.
Also, the selection of a statistical sample of
experts in this research was done using
the snowball method.

3. Findings

In the observation and planning phase, by
examining and reviewing previous studies,
the important stages and steps of strategic
planning of technologies and the extent of
their repetition in different researches are
presented in Table 2. In this study, the
stages and steps of strategic planning have
been calculated from the studies
conducted on the strategic planning of
technologies and their selection to provide
a comprehensive model of strategic
planning of technology, from goals and
macro strategies to operational plans. In
the Design pattern stage, based on the
fuzzy screening results of the 18 initial
components obtained from the review of
previous studies, two items were removed
due to being smaller than the set threshold
and overlapping with other criteria, and
three new components were proposed
according to the opinion of the experts,
and based on this, the research experts
accepted 16 stages/steps of strategic
technology planning. Based on the
calculated concepts, the results of the
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research in the focus group interview
stage showed that the strategic planning
of innovative and emerging technologies
had integrated six stages and sixteen steps
in a hierarchical technology evaluation
model, which consists of six stages of
identifying technological needs and
required capabilities; designing and
developing a product based on capability;
identifying and selecting technological
solutions; formulating technology macro-
map; developing an operational plan and

monitoring; and  protecting, and
supporting, and commercializing
technology  simultaneously and in

connection with each other, and tries to
help the purposeful fulfillment of their
mission by aligning the activities of
defense research centers with defense
needs. In addition to these steps, there is a
feedback flash step from the higher stage
level to the initial stage, which is intended
to identify new capabilities and strategic
planning of new technology. In the
implementation stage, in order to apply
and test the strategic planning model of
emerging technology in defense research
centers, specialized working groups were
formed, and emerging defense
technologies were planned in each of the
affiliated centers in different fields of
defense. In the stage of implementing the
strategic planning model of emerging
technologies, by forming specialized
working groups in defense research
centers, this model was used, the relevant
technologies were counted according to it,
and the model was validated in practice. In
the monitoring and revision stage, after
implementing the strategic planning
model of emerging defense technology
compiled in the defense research centers,
the initial theoretical model was compared
with the operationalized model, and the
experts approved the final model of
defense research centers.
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4. Conclusion

The results of the research showed that
the strategic planning of emerging
technologies in defense research centers
includes a six-stage hierarchical model in
the form of sixteen steps. This model
includes the six stages of identifying
technological needs and required
capabilities, designing and developing a
product based on capabilities, identifying
and choosing technological solutions,
developing a technology macro map,
developing an operational and monitoring
plan, as well as protection, support, and
commercialization of technology at the
same time and in connection exhibited
with each other and tries to provide the
most help to the purposeful fulfillment of
their mission by aligning and creating a
logical connection between the activities
of defense research centers and defense
needs. In the presented model,
considering the period of planning,
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monitoring, and evaluation in the form of
four-year annual and monthly periods, it
has tried to pay attention to the
relationship between strategies and
macro-plans with operational plans. Also,
strategies should be turned into tangible
and measurable executive actions.
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