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1. Research content

Understanding human resource management (HRM) practices based on the contexts are crucial for an
organisation to provide appropriate solutions for technology upgrading and innovation. Arnold et al.
(2000) defined four stages of firm technological capabilities, i.e., technology use and operation,
technology acquisition and assimilation, technology upgrading and reverse engineering, and research and
development (R&D); arranging them in ascending order of difficulties. In their study, they defined states
of firms for each stage, but they did not identify coordination of internal and external HRM practices to
upgrade firm technological capabilities for one stage to another. This deficiency leads us to adopt
qualitative analysis to identify coordination of internal and external HRM practices to upgrade firm
technological capabilities in the context of manufacturing firms in Thailand.

The results from the qualitative analysis indicate that to be on the first stage of technology use and
operation, firms need to adopt internal training and collaborate with suppliers and related partners for
plant setup and operation. Then firms need specific recruitment procedures and precise training and
development plans so that they can move to the second stage of technology acquisition and assimilation.
Also, firms need to adopt cross-functional teams and project-based teams before they can upgrade to the
third stage of technology upgrading and reverse engineering. Lastly, firms need key R&D gurus, e.g.,
highly qualified personnel with master and Ph.D. degrees, from internal and external sources to upgrade
their capabilities to the last stage of R&D. The results from case studies provide us insight knowledge on
coordination of internal and external HRM practices to upgrade firm technological capabilities from the
fundamental stage of technology use and operation to the complex stage of R&D.

Knowledge from case analysis motivates us to proceed with further empirical study. From the literature




review, researchers mainly study effects of HRM practices on innovation and performance. Although
relationships between HRM practices and innovation have been extensively studied, these relationships
have not been fully understood. Researchers have not identified precise configurations of HRM practices
and main mentors for promoting product innovation across different stages of firm technological
capabilities. They mainly generalised conclusions through conventional methods by analysing effects or
relationships of a single or group of variables on an outcome. Results from these studies may not fully
represent and explain, where different combinations of HRM practices may lead to a presence or an
absence of innovation. Also, researchers do not compare configurations of HRM practices for promoting
product innovation across different stages of firm technological capabilities, e.g., formal R&D firms —
firms that allocated at least some portions of their sale budgets for the purpose of R&D — and non-formal
R&D firms. These deficiencies lead us to adopt fuzzy-set qualitative comparative analysis (fs/QCA) to
identify configurations of HRM practices and main mentors that lead firms to achieve high levels and
cause firms to result in low levels of product innovation across different stages of firm technological
capabilities.

The results from the empirical fs/QCA are presented in formal and non-formal R&D firms, where the
former indicate four main findings, i.e., (1) R&D personnel development helps formal R&D firms to
achieve high levels of product innovation, and if formal R&D firms do not adopt R&D personnel
development, they need to collaborate with customers and suppliers; (2) QCCs do not help formal R&D
firms to achieve high levels of product innovation, but it is somehow helpful after including supply chain
collaboration; (3) QCCs cause formal R&D firms to result in low levels of product innovation. Even with
a presence of customer and supplier collaboration in addition to QCCs, formal R&D firms still result in
low levels of product innovation if they do not adopt in-house training, engineer rotation, and R&D
personnel development; and (4) top management is the main mentors for promoting product innovation,
and s/he needs to work with heads of R&D departments.

The latter results on non-formal R&D firms also indicate four main findings, i.e., (1) there is no enough
evidence to prove how important R&D personnel development is in helping firms to achieve high levels
of product innovation even with a presence or an absence of customer and supplier collaboration; (2)
QCCs are somehow helpful for non-formal R&D firms as shown before and after including supply chain
collaboration; (3) non-formal R&D firms result in low levels of product innovation if there is an absence
of R&D personnel development. Even with a presence or an absence of customer and supplier
collaboration, non-formal R&D firms still result in low levels of product innovation if firms do not adopt
R&D personnel development; and (4) top management is the main mentors for promoting product

innovation, and s/he needs to work with managers of cross-functional teams.

2. Research Purpose

The results from the qualitative analysis and fs/QCA contribute to the literature review by, first,



identifying coordination of HRM practices to upgrade firm technological capabilities in the context of
manufacturing firms in Thailand. Second, firms should adopt R&D personnel development such that they
can achieve more product innovation. If firms do not adopt R&D personnel development, they should at
least collaborate with customers and suppliers to acquire new knowledge for promoting innovation. Even
some configurations in non-formal R&D firms do not show precise evidence on the significance of R&D
personnel development, firms mainly result in low levels of product innovation if they do not adopt R&D
personnel development. Third, adopting only QCCs may cause firms to result in low levels in promoting
product innovation, so firms should adopt other related practices, e.g., in-house training, engineer rotation,
R&D personnel development, or collaborate with supply chain partners. Fourth, the top-management is
recognised as the main mentors for promoting innovation, and this study proves that the top management
needs to work with heads of R&D departments for formal R&D firms and managers of cross-functional
teams for non-formal R&D firms.

For practical implication, first, the managers need to understand the technological capabilities of their
firms so that they can introduce appropriate HRM practices for technology upgrading and innovation.
Second, understanding the best HRM practices from the global context is useful, but the managers should
not fully adopt those practices. They need to find the best fits of HRM practices in accordance with the
current states of their firm. Third, pathways for promoting innovation across different stages of firm
technological capabilities can occur through various configurations, so understanding the right
combination of HRM practices could help firms for technology upgrading and innovation. Fourth,
knowledge sharing from related personnel in various positions within the organisation does not cause
firms to result in low levels of innovation, so the managers should motivate their employees to join in
innovative activities for knowledge sharing and knowledge co-creation.
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