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Abstract—Although automotive industry has brought different
beneficiaries to human life, it is being pointed out as one of the
major cause of globa air pollution which resulted in climate
change, smog, green house gases (GHGs), and human diseases by
many reasons. Since auto industry is one of the largest consumers
of fossil fuels, the realization of green innovations is becoming a
crucial choice to meet the chalenges towards sustainable
development. Recently, many auto manufacturers have embarked
on green technology initiatives to gain a competitive advantage in
the global market; however, innovative manufacturing systems and
technologies can enhance operational performance only if the
human resource management is in place to elicit the motivation of
the employees and develop their organizational expertise. No
organization can perform at peak levels unless each employee is
committed to the company goals and works as an effective team
member. Strategic human resource practices are the primary means
by which firms can shape the skills, attitudes, and behavior of
individuals to align with the business strategic objectives. This
study investigates on the comprehensive approach of multiple
advanced technology innovations and human resource management
a Toyota Motor Corporation as the market leader of full hybrid
technology in the automotive industry. Then, HRM framework of
the company is described and three sets of human resource
practices that support the innovation-oriented HR system,
presented. Finally, a conceptual framework for innovativeness in
green technology in automotive industry by applying a deliberate
strategic HR management system and knowledge management
with the intervening factors of organizational culture, knowledge
application and knowledge sharing is proposed.
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l. INTRODUCTION

HE advancement of automobiles has directly influenced

society in many ways and radically changed the way
people live al over the world. Certainly, besides the
convenience they brought to everyone, their pollution
affects human heath and harms the earth as well. It is
widely certified that car usage resulted in a broad range of
air emissions that cause climate change, smog, green house
gases (GHGs) and human diseases [1]. Thus, green solutions
and environmental protection rises as necessity in the 21%
century realm of the era.
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In recent decades, many automakers have embarked on
green technology initiatives to gain competitive advantage
in the global market. Severa famous automobile
manufacturers such as Toyota, Volkswagen (VW), Honda,
Ford, GM, BMW, and Mercedes Benz are in close
competition with each other in producing green cars [2].
However, sophisticated technologies and innovative
manufacturing practices would only enhance operational
performance alittle, unless the human resource management
(HRM) practices are in place to form a consistent socio-
technical system [3]. The successful pioneering automakers
have not only invested funds into new technologies and
equipment, but they have aso harnessed their human
resources potentials, provided world-class skills and training
to their workforces and winning the new markets [4].

This paper concentrates on the imperative of applying a
set of strategic human resource practices to elicit
employees' motivation in developing their organizational
expertise [5]. Strategic human resource practices allow firms
to discover and utilize knowledge and expertise in their
organization, which then accelerate innovativeness and
environmental management initiatives [3]. Indeed, an
appropriate HR system can develop the organizational
capabilities and enhance the competitive advantage of the
firm. Thus, companies need to implement a strategic human
resource management approach to attain the defined
corporate mission and objectives [6].

I. LITERATURE REVIEW

Intense global competition, rapid technological changes,
and product variety proliferation inspire many companies to
conduct their business through some kinds of innovations to
make more profit and stay ahead of the competition [4].
With the technological advancement, current consumers
preferences have been changing and the conventional
products that once were completely satisfied the buyers
become less attractive [7].

Innovation fields consist of multiple innovation projects
typically related by one common theme that can be defined
along severa criteria such as customers needs, core
competences, technology platform or any combination of
these [8]. Innovation includes discovery, experimentation,
and development of new technologies in production process
with the purpose of creating more effective products [5]. It
is recognized as a crucial enabler for firms to create value
and sustain competitive advantage in the turbulent business
environment [3]. In specific, green technology innovation
defines as innovations in products, processes, or in the
business model that develop the firm to higher levels of
environmental sustainability [9].
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In fact, reducing toxic compounds in consumer products
and the environment can mostly accomplish through
investment in green technology innovation [8].

Since automotive industry is the largest consumer of
fossil fuels, implementing green technology has become an
inevitable choice for this section to meet the challenges
facing [10]. On the other side, increasing consumer
awareness about the harmful effects of vehicles exhaust
emissions has forced auto manufacturers readily going for
technological improvements to produce green vehicles.
Nevertheless, innovative manufacturing systems and
technologies can enhance operational performance only if
the human resource management is in place to dlicit the
motivation of the staff and develop their organizational
expertise [3].

A. Strategic Human Resource Management in Green

Automotive Innovations

In conjunction with the growth of automotive business
industry, undertaking global actions for the development of
human resources has become a priority issue [11]. A long-
term sustainability of the auto industry can only be achieved
via a broader focus on behavioral and system-level changes
[12]. To be successful, auto manufacturers must strictly
dign their HR strategies with environmental technology
opportunities, business plans, and the organization unique
characteristics and distinctive competences. Firms with a
poorly defined HR dtrategy that does not explicitly
incorporate human resources will likely lose ground to their
competitors [13]. Therefore, companies might well reflect
on their behavior towards workforces as a key retention tool
since they play a critical role in achieving superior
performance in competitive priorities, such as innovation,
quality, flexibility, low cost, and delivery [3].

Employees' behavior, attitude, necessary technical skills
required by the job, and empowerment to foster teamwork
among others consider as important factors improving firm
performance [6]. Strategic human resource practices are the
primary means by which firms can shape the sKills,
attitudes, and behavior of individuals to aign with the
business strategic goals [4]. Human resource management
must be concentrated on selecting employees who are fit
with the company’s culture and train them in such processes
to learn new skills, which may be associated with improving
the operations. Generally, human resource management
seeks ways to reduce personnel costs and attempts to find
more effective means of offering employee amenities. The
four basc HRM functions, staffing, training and
development, motivation, and maintenance are indicated in
Fig. 1[14].
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Fig. 1 Human Resource Management: primary activities [14]

In the pursuit of a sustainable transportation system,
Toyota Motor Corporation has been following a
comprehensive approach regarding multiple advanced
technology innovations and human resource management
[15]. The next sections will investigate on HRM in Toyota
as the market leader of full hybrid technology in automotive
industry.

B. Human Resource Development in Toyota Culture

Toyota Motor Corporation is known for quality world-
class products and technology initiatives. The company has
maintained a high profile in the HRM policies and strongly
believed that human resource practices of Toyota can serve
as a model, particularly in manufacturing and production
oriented organizations. From the founding of Toyoda, its
leaders believe that the key success factor to growing
business opportunities is investment in human resources
[15]. Toyota management principles called “The Toyota
Way”, as the first and foremost specific organizational
culture is about respect to human capital and continuous
improvement that has not changed since the company's
founding [12].

Toyota is the leader of such specific methods that have
been turned into programs like lean manufacturing, lean
enterprise, and lean six sigma[12]. The company initiated
effective manufacturing techniques such as Toyota
production system (TPS) in 1960 and continued the
production based on lean manufacturing system in 1980
[16]. The assumption of the lean programs is that the right
tools applied to specific problems by expertly trained human
resource will dramatically improve business performance in
a relatively short period. The deployment process of lean
manufacturing is viewed as a program with the aims of
reducing labor, inventory and quality problems.
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In Toyota's viewpoint, this system needs more higw)y
developed people and deeper trust than a mass-production
system as human resources become the most important part
of the system and their willingness to identify and solve
problems drives continuous improvement [12].

Whereas, Toyota Production System aims to intentionally
develop fragile systems depending heavily on human
resources, without highly capable and motivated people
rigorously solving problems, the lean system will fail.
Therefore, the system can be risky and stressful if
management and workforces are not highly capable and
there is lack of trust in the system. There are many
distinctive characteristics of Toyota culture but the central
feature is that Toyota people trust each other to an unusual
degree for a large corporation. Furthermore, everyone is
responsible for continuous improvement via Plan-Do-
Check-Act (PDCA). PDCA has gone beyond a tool and
become integral to the company’s culture. Indeed,
continuous improvement via PDCA has deeply become
engrained in the Toyota culture and goes hand in hand with
ahigh level of trust [12].

Generally, Toyotas holistic approach starts with a
philosophy that the strength of the company is based on
kaizen and respect for people. The company's fundamental
assumption that is carefully selected and developed human
resources over a long period will continuously improve the
production system and service quality and ultimately leads
to competitive advantage and mutual prosperity. Toyota is
creating both tangible (a new learning facility) and
intangible (course content) structures relating to team
member development that ensures a steady flow of qualified
human resources to conduct the firm’s global business. In
this respect, the firm conducts a systematic company-wide
and divisional training program with an emphasis on on-the-
job training (OJT) to ensure that employees can fully utilize
their abilities in their work [12]. Fig. 2 indicates the Toyota-
wide training to support professional staff.

C. The Toyota Way to Continuous I mprovement

In 2001, Toyota Motor Corporation summed up its
philosophy, values and manufacturing ideals calling it “The
Toyota Way 2001.” The Toyota Way is a set of principles
underlying the Toyota’'s managerial approach and
production system that is based on the two main pillars of
“continuous improvement” and “respect for people’. Fig. 3
shows the key principles of the Toyota way that are essential
for continuous improvement. These five key principles
include, working on challenges, Kaizen, going to the source
of the issue or problem (Genchi Genbutsu) and ways of
building respect and teamwork [12].
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D. Toyota Institute

In 2002, Toyota institute was established as an internal
human resource development organization. The institute
aimed to promote the human resources development of
global Toyota in order to advance a true globalization and
realize the improvement of Toyota's core values. In the
Toyota institute, the global leadership and the management
development schools comprise the specific content of the
training programs [12]. Table | indicates the outline of the
institute training programs.

TABLEI
OUTLINE OF TRAINING PROGRAMS [12]

Global Leadership School
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Objective Development of executive human resources capable
of showing leadership from a global perspective
Enhanced leadership ability based on the Toyota

Way

¢ Reinforced business management knowledge and
skills

¢ Globa human networking

Future global leaders from around the world

Content

Attendants

Management Development School
Training of management to systematicaly
understand and implement the Toyota Way as it
relates to each core business area (production, sales,
etc.)

Production: Understanding of the Toyota Way at
various functions a Toyota's manufacturing
companies

e Sdes: Understanding of the latest marketing
methods, etc., based on the Toyota Way in sales
and marketing

Middle management from around the world

Objective

Content

Attendants

E. HRM Framework of Toyota

The HRM framework of Toyota is broadly composed of
four goals. Organizational integration as the primary goal of
the HRM framework includes the integration of employees
at both individual and collective level with the organization.
This objective has been achieved through extensive use of
teamworks that is subordinate to organizational aims.
Employees’ welfare is also received a wide attention as a
part of this goal [15].

The second am of Toyota HRM framework is
commitment that a two-pronged strategy is followed to
achieve this goal. Firstly, Toyota prefers semi-rural
workforce for induction in its plants. The company
management believes that people who are not contaminated
by industrial culture tend to retain loyalty to the firm, which
can be converted into organizational commitment. Secondly,
measures such as suggestion schemes, quality circles, and
employee involvement methods have been applied to gain
commitment [15].

Flexibility and adaptability are considered as the third
objective of the framework. Team authority in place of
single individual holding all the powers has paved way for
understanding flexibility in the organization. The teams are
task-based and can be restructured depending on the
situation. Additionally, the adaptability trait has been
institutionalized through the approach of muilti-skilling and
job rotations [15].

Finally, the fourth goal of the Toyota HRM framework is
quality. Self, peer and team surveillance techniques have
been used to ensure the quality of products. Furthermore, a
series of measures such as time-motion  study,
benchmarking, continuous process improvement, and
employee involvement are contributed in obtaining this goal
[15].

F. Srategic HR Management System for Innovation

Since human resources have proven to assist on the
improvement of business performance, al businesses would
embrace green innovations while deliberately manage their
human capitals [3].

There are three sets of HR practices that support an
innovation-oriented HR system. They include training-
focused— concentrate on human resource investment and
skills enhancement, performance-based reward— emphasis
on rewarding employees contributions and outcomes, and
team development— focus on develop and fulfill team-
based activities[17].

1. Focuson Training

The rapid pace of technological changes increasingly
makes the role of training important. Since knowledge and
skills that acquired through formal education or previous
training will depreciate and become outmode, the workers
need to be continually engaged in an ongoing process of
skills acquisition [18]. Training enhances employees
knowledge and skills that are crucial to new product
development. In analyzing the business operations
improvement, it is found that high performing organizations
spend more time on education and training, not only on
technical task related skills but also on communication and
teamwork abilities [17]. However, to achieve organizational
effectiveness, HR trainings must be congruent with the firm
strategy and work processes. In general, training-focused
HR practices develop the human resources to achieve
competitive advantage in the market [17].

2. Performance-based Reward

Training provides the opportunity for individuals and
organizations to develop appropriate competencies.
Nevertheless, to sustain competitiveness, learning behaviors
have to be rewarded especially when individua performance
has improved. HR system with performance-linked rewards
has positive effects on the company performance mediated
by employees’ skills, attitudes, and behaviors. Performance-
based reward can represent a commitment to employees,
provides incentive for creativity, and subsequently reinforce
innovative performance [17].

In the study of innovative product development,
performance-based reward has been considered to be a
significant compensation tool. Many innovation-oriented
firms have been focused on various compensation packages
to reward tota quality management and employee
involvement. In other words, performance-based payment is
often found in HR systems that support innovation [17].

3. Team Development

Numerous technology-based studies [6]-{13]-{17] have
revealed that teamwork plays a critica role in €liciting
innovation. Team development planning is a core necessity
to organizational development as it has a high impact on
firm’s performance and boosts productivity, innovativeness,
and staff morale. Companies need to explore the capabilities
and behavioral preferences of team members, highlight
strengths and identify areas for team development.
Professionally team development programs encourage teams
to think as a unit and provide individuals to develop a
variety of interpersonal expertise including communication,
leadership and motivational skills[17].

2407



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411

TABLEII
ACTORS AFFECTING GREEN INNOVATION PERFORMANCE IN
AUTOMOTIVE INDUSTRY [3]-{17]

Factors

Training
Performance-based Reward
Team Development
Organizational Culture
Knowledge M anagement
51 Knowledge Sharing
5.2 Knowledge Application

HMwWNEO

I

Moreover, team cooperation, effective communication,
and conflict resolution are important aspects in teams with
an innovation expectation. Therefore, an HR system is
required to create innovative culture include teamwork,
autonomy, and an inclination towards technological
innovation [17].

G. Importance of Organizational Culture in Firm

Innovativeness

Towards a socia-context theory of human resource
management, organizational culture locates as an antecedent
of employee attitudes and behaviors. A strategically
proactive HR creates a corporate culture of innovation and
creativity that is necessary for executing business strategies.
There is a necessity to develop the technology-based culture
in technology-intensive industries, since only with an
innovation culture that is involved taking risks, worker
participation, creativity, and shared responsibility; a
company can be competitive in new product development.
To promote this type of culture, employees must be
managed towards constant learning, teamwork, and a
considerable degree of work autonomy. The system that
consciously plans to alter employees schemas towards
innovation would result in an innovative culture. It follows
that organizational culture is an intervening element
between strategic HR management system and firm
innovativeness in green technology [17].

H. Managing Knowledge Workers

Innovation initiatives depend excessively on employees
knowledge, expertise, and commitment as key inputs in the
value creation process [19]. Since companies enable to
access the knowledge and expertise of the employees, they
may require good capacities to exploit human knowledge
management to ensure effective utilization of the human
resource in achieving the organizational goals[20].

In recent years, many of the most profitable companies
have been those that have successfully managed knowledge
workers. Once a company has established its direction, it
must create an environment to develop knowledge
application and knowledge-sharing culture [19]. The
knowledge-based viewpoint considers firms as repositories
of knowledge and competencies. According to this view,
knowledge and competencies of human resources are
recognized as valuable assets of the firm because of their
characteristics. Whereas knowledge-based resources are
socialy complex and usualy difficult to imitate, diverse
knowledge bases and competencies of the firms are the main
determinants of sustained competitive advantage and
superior corporate performance [3].
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[11. CONCEPTUAL FRAMEWORK

Innovation is driven by human resources leadership,
company's culture, and strategic planning. Similarly, a
proactive strategic posture usualy leads to a flexible
organizational structure that promotes innovativeness [4].
Nevertheless, implementation of corporate green
management initiatives needs a high level of technical and
management skills among employees. Green innovations
can effectively happen if companies have right people with
the right skills and competencies. In this respect, training
programs, performance-based appraisal system, and team
development aimed at increasing employees environmental
awareness and courses addressed to the development of new
technical and management competencies are very important
in fostering green innovations[3].

A strategic human resource management system plays a
significant role in creating an organizational culture that
promotes  innovativeness in  green  technology.
Organizational culture has a direct impact on firm
innovativeness and contributes to a higher level of
innovation and new product development. Thus, it can be
conceptualized that organizational culture serves as the
mediator between the strategic HR management system and
innovativeness in green technology [17].

Furthermore, there is a positive relationship between
knowledge management and green innovations [3]. Fig. 4
indicates a conceptual framework for innovativeness in
green technology in automotive industry by applying a
deliberate strategic HR management system and knowledge
management with the intervening factors, organizational
culture, knowledge application and knowledge sharing.

Strategic HR Innovati
Management veness
| _S)_/stem | Organizational | in green
* Training- culture technolo
focused HR ay
» Performance- Y 'y
based reward
e Team
development
,—> Knowledge
application ~‘
Knowledge
management
Knowledge J
sharing

Fig. 4 Conceptual framework

IV.CONCLUSION

This research was investigated on the impacts of strategic
human resource management and knowledge management
on innovativeness in green technology at the automotive
industry. The strategic HR components like training,
performance-based reward, and team development have
positive effects on green innovation performance in the auto
industry, while organizational culture serves as a mediator.
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Moreover, knowledge management has a direct impactv gn
the firm’'s green innovativeness through knowledge sharing
and knowledge application. However, the framework is still
open for further exploration and empirical analysis. The
future possible researches can be developed to explore the
different effective parameters on green technology
innovation in the automotive industry.

In specific, a successful performance in green technology
necessitates HR strategies alignment with the environmental
technology opportunities, business plans, and the
organization unique characteristics and distinctive
competences.
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