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Nowadays, capabilities for continuous sustainable innovation creation and development in
organizations is considered as a vital mean to achieve competitive advantage in complicated
and changing business environments. In the automotive industry, due to the significant impact
of its products on environmental challenges emergence and regulatory constraints increase, it
requires new capabilities and competencies development for successful implementation of
green innovations and achieving sustainability goals. Accordingly, this study’s purpose is
providing a model for innovative capabilities development, focusing on how to strategically
enhance green innovations in the automotive industry using qualitative and quantitative (mixed)
methods. In the qualitative section, Data gathered by extensive literature review and doing
interviews with 14 experts through Thematic Analysis method with Maxqda software, and the
research model was presented in the form of 84 indicators, 16 components and 4 main
dimensions. In the quantitative section, with the Fuzzy Best Worst Method and Lingo software,
dimension ranking was done and results reveal that the dimensions of green research and
development, environmental factors, green organizational contexts, and green operational
practices, respectively, have the greatest significance for developing green innovation
capabilities in the automotive industry. According to research findings and considering the
technological gaps and constraints in the Iranian automotive industry, focusing on the
successful incremental green innovation implementation taking into account environmental
incentives and internal technological learning capacities, along with specialized networking to
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Extended Abstract

1. Introduction

Innovation is essential to overcome future
challenges such as resource constraints.
Communities will manage to move towards more
sustainable societies through innovation in
sustainable and green products as well as eco-
friendly and smart products (Melander, 2020).
Innovation often plays a major part in
environmental destruction through its association
with  increased economic  growth  and
consumption. Yet, it can also provide a large
number of potential solutions to a wide range of
environmental problems and issues (Tidd and
Bessant, 2021). The United Nations has presented
17 sustainable development goals, one of which
relates to industry, innovation, and infrastructure
(Goal 9). Regarding industry and innovation, it
highlights  that industries must become
sustainable through more efficient use of
resources and the adoption of clean and
environmentally friendly technologies and
industrial processes (United Nations, 2015),
Meanwhile, many developing countries are also
placing strict environmental laws to achieve
sustainable development (Wang et al., 2020),
promote green innovation in production firms,
and improve their competitive advantage in the
market. Thus, evaluation and analysis of the
capabilities of  green innovations in
manufacturing enterprises can help improve the
effective diffusion of green innovations (Sun and
Xu, 2021). Extensive research has been
conducted on green and environmental
innovations in the fields of measuring
environmental  innovations,  environmental
innovation drivers, and results of environmental
innovations (Liao, Liu, and Liu 2021). However,
few studies have been conducted on the
development of green innovation capabilities,
and inadequate attention has been paid to this
regard (Munodawafa and Johl, 2021).

2. Objective

Compared to other industries, the procedures and
products of the automotive industry cause a
considerable portion of environmental impacts
(Calza et al., 2017; Leal-Rodriguez et al., 2017).
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Previously, the transportation sector was
responsible for 27% of the total global energy
consumption and 33.7% of greenhouse gas
emissions (Tie and Tan, 2013). Trends are
changing due to the scarcity of fossil fuels and the
increasing environmental pressures (Lin et al.,
2019) and this industry is undergoing essential
changes as a result of the newly-introduced
technologies such as electric cars and other
solutions to improve energy efficiency (Cioca et
al., 2019). Thus, the present study aims to answer
the following questions:

What is the development model of green
innovation capabilities for the automotive
industry?

How is the prioritization of each of the
identified dimensions and components that affect
the improvement of green innovation capabilities
in automotive companies?

How can the performance of automotive
companies be improved in response to the current
environmental challenges and concerns through
the planning and implementing of innovative
green measures and initiatives?

3. Methods

The present research is applied in terms of the
objective and mixed in terms of methodology. In
the qualitative section, the thematic analysis
method was employed. The stages for the
execution of the qualitative thematic analysis in
the present study are according to the thematic
network method, which is among the most widely
used methods in qualitative thematic analysis
(Attride and Stirling 2001). First, the background
on green innovation capabilities was reviewed
through desk research. Then, a semi-structured
questionnaire was designed for an in-depth
interview with the experts. To extract and analyze
the data acquired through interviews, the
thematic content method and MAXQDAZ2020
software were used. The theoretical saturation
was obtained after interviewing 12 experts.
However, interviews were carried on until 14
experts were surveyed to increase confidence and
data favorability. Holsti’s coefficient of
reliability was calculated at 81%, which
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confirmed the reliability. Subsequently, the
Content Validity Ratio (CVR) proposed by
Lawshe (1975) and the comments of the 14
experts were used for the final confirmation of the
indicators and to present the final research model.

The Fuzzy Best-Worst Method, which is
among the newest multi-criteria decision-making
(MCDM) techniques, was used in the quantitative
section of the study using the Lingo software to
determine the weights and rank the components
and dimensions identified in the study. Five
senior managers in Iran’s automotive industry
were asked for their opinions to complete the
pairwise comparison questionnaire.

4. Results/Findings
The summary of the results of the present study
is as follows:

The research model included 84 indicators
classified into 16 components and 4 dimensions.

The dimension of green research and
development ranked highest among other
dimensions (with a weight of 0.415), and the
component  of  “sustainable = networked
collaborations” had the highest rank in this
dimension, with a weight of 0.422. After the
dimension of green research and development,
“environmental (external) factors” weighted
0.242 and was the second-highest-ranking
dimension. In this dimension, the component of
“green policies and rules” ranked the highest with
a weight of 0.528. In addition, the dimension of
green organizational contexts ranked third with a
weight of 0.201, and the “strategy”” component in
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this dimension ranked the highest with a weight
of 0.341. Furthermore, the fourth-highest-ranking
dimension (with a weight of 0.140) was green
operation practices, in which the “green process
innovation and manufacturing” component
ranked highest with a weight of 0.393.

5. Implications

It is recommended the industry decision-makers
and policymakers provide a comprehensive
strategic document for the advanced green
technologies improvement in the automotive
industry  through the organization and
establishment of a special working group by the
government and automotive companies.

Also, the results of the present study suggest
that the main short-term focus must be on the
successful implementation of incremental and
quick-return innovations such as producing
catalysts and improving the standards of pollution
for fossil fuel combustions.

Moreover,  considering the  economic
sanctions imposed against Iran, the use of
informal green technological collaborations
would play a significant part in achieving
advanced green technologies. Considering the
valuable complementary technological assets for
the commercialization of single high-tech green
parts and technology components, signing
memorandums of agreement with knowledge-
based companies, high-technology industries,
and the defensive industry is also recommended
for the automotive industries.
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