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Abstract

Objectives: Today, manufacturing companies understand that due to the speed of
technological change, sustainable development is the key tool for gaining a
competitive advantage. The present study was conducted to study the necessary
actions chain to achieve sustainable open R&D among manufacturing SMEs.
Simultaneous attention to the concept of sustainability and open R&D is one of
the innovations of the present research.Methods: First, the dimensions and
components of sustainable open R&D are identified using Structural Equations
Modeling and Fuzzy Delphi. The SODA technique was used to study the necessary
actions chain in the second phase. Finally, the most important measures are
identified using central and domain analysis.Results: 15 components were
identified in 6 dimensions in the first phase. The statistical sample size is 329
persons in Structural Equations Modeling and 15 persons in Fuzzy Delphi. Next,
after studying the chain of necessary actions and analyzing it using domain and
central analysis, 17 actions were identified as the most important measures, the
most important of which are: creating information systems, availability of
suppliers, meeting customer needs, environmental pollution, development of
grand strategy.Conclusion: The most important action to achieve sustainable open
R&D is creating information systems. These systems accelerate access to
customers and suppliers. In addition, using renewable raw materials to participate
in environmental friendly production programs through joint activities with
universities and research institutes can reduce the harmful effects on the
ecosystem.
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Extended Abstract

Introduction: Today, organizations well-
understand that one of the key tools of
survival and gaining  competitive
advantages is increasing the productivity
of R&D units in the direction of creating
innovation. Although many models have
been proposed to evaluate and select a
project portfolio of R&Ds so far, the
development of emerging concepts and
dimensions in the management of these
units, such as open innovation and
sustainable development, has received less
attention. Since the application of a
sustainable open R&D approach in
manufacturing SMEs is expected to
improve the performance of these
companies, the present study aims to
study the necessary actions chain to
achieve sustainable open R&D among
manufacturing SMEs.

Methods: According to the defined
objectives, the present study was
performed in two stages. In the first stage,
the combined approach of structural
equations modeling and fuzzy Delphi was
applied to identify the most important
dimensions and  components  of
sustainable open R&D. Next, the export-
oriented technique of Strategic Options
Development and Chain Analysis was used
to study the necessary actions chain to
achieve sustainable open R&D. After
drawing the final cognitive map, the most
important measures were identified using
domain and central analysis. The statistical
population of the research in terms of the
level of analysis included a set of
manufacturing SMEs that 1) had
production activity in the last 10 years, 2)
had an active R&D unit, 3) and had a
product portfolio. Moreover, 4) at least
one of the products in the company's
product portfolio was required to be
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produced for the final customer
consumption and was not allowed to be an
intermediary product, 5) and the number
of personnel working in these companies
was required to be between 50 and 150
people.

Results: After the first phase of the
research, 15 components in six dimensions
of economic  sustainability, social
sustainability, environmental
sustainability, open R&D, organizational
components, and technical components
have been identified as the most important
components of sustainable open R&D in
the realm of manufacturing SMEs. In the
second stage, by identifying the necessary
actions chain to achieve sustainable open
R&D, using strategic options development
and analysis technique, 17 measures have
been identified as the most important
actions, including establishing information
systems, availability of suppliers, meeting
customer needs, reducing environmental
pollution, formulating a macro strategy,
creating a knowledge management
system, producing internal knowledge in
R&D units, using renewable resources,
creating a  cooperation  network,
determining project costs, orienting for
organizational learning, communication
with the wuniversities and research
institutes, determining the level of
complexity of the target technology,
carrying out projects with internal
facilities, managing delivery time, paying
attention to social demands, and paying
attention to resource constraints.

Conclusion: According to the obtained
results, manufacturing SMEs are
recommended to create information
systems towards sustainable open R&D in
the first step. The presence of information
systems greatly mitigates the whipping
effect on the supply chain, and can
accelerate access to customers and
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suppliers. Information systems will be the
foundation of knowledge management
within the organization, as the sixth
important action. Given the population
growth, lack of resources and economic
conditions are of great importance; in this
regard, these companies can use
renewable raw materials, participate in
environmentally  friendly  production
programs through joint activities with
universities and research institutes, and

consider the limitation of natural
resources in their projects to significantly
reduce the environmental destructive
effects and lead the organization towards
environmental sustainability. Moreover,
the existence of information systems plays
an important role in creating collaborative
networks, including communication with
colleagues, competitors, partners, and
universities. However, the investigation
shows that the mere creation of
collaborative networks does not lead to
the formation of sustainable open R&D.
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Rather, the need to achieve this type of
R&D and the effective use of collaborative
networks is to change the attitude of
organizations toward the issue by
reviewing and formulating new strategies
towards opening the frontiers of R&D and
sustainable development. As a result, small
and medium-sized manufacturing
companies must clearly state their
strategies before forming cooperation
networks. In addition, determining the
level of complexity of the target
technology and trying to carry out projects
with internal facilities has a special effect
on the performance of R&Ds.
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