JOURNAL OF ENGINEERING AND MANAGEMENT
IN INDUSTRIAL SYSTEM VOL. 10 NO. 2 YEAR 2022

e-ISSN 2477-6025

DOI: 10.217776/ub.jemis.2022.010.02.3

REVIEW OF KNOWLEDGE AND TECHNOLOGY TRANSFER
PROGRAM IN DEVELOPING ECONOMIES (WITH CASE STUDY
IN METAL BASED SMES IN INDONESIA)

Fourry Handoko?, Ellysa Nursanti”?, Endah Kusuma Rastini®, Prima Vitasari?
Industrial Engineering, National Institute of Technology (ITN) Malang, Indonesia'->®
Mechanical Engineering, National Institute of Technology (ITN) Malang, Indonesia®

Abstract This paper describes the literature review on knowledge and technology program. It concisely
articulates: Technology, Knowledge, Technology Transfer, The role of Technology transfer, and SMEs in
Indonesia, with particular issue of metal based SMEs in Pasuruan, based of fieldwork research finding. This
paper explore technology and technology transfer in general, providing an overall picture regarding these and
other related issues. This review shows that many issues relating to technology transfer have been emerging
for some decades. However, the review concentrates on the historical chronology of issues that have led to the

experience of technology transfer for SMEs in developing countries.
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1. Introduction

This research begins by exploring
technology and technology transfer in general,
providing an overall picture regarding these and
other related issues. The literature shows that
many issues relating to technology transfer have
been emerging for some decades. However, in
order to maintain its focus on the main purpose
of this research, the review concentrates on the
historical chronology of issues that have led to
the problem of sustainable technology transfer
for SMEs in developing countries. Accordingly,
this paper summarises the key issues from the
literature and discusses them in this order (1)
introduction (2) technology; (3) knowledge; (4)
technology transfer; (5) SMEs in Indonesia (6)
Study about Technology transfer for SMEs in
Pasuruan Indonesia and (7) Conclusion.

2. Technology

It is important to understand what is meant
by technology. It has been given various
definitions. Technology can be defined as all the
knowledge, products, processes, tools, methods,
and systems employed in the creation of goods
or providing services [1].
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Stewart [2] has provided a broad definition of
technology by including all skills, knowledge
and procedures required for making, using, and
doing useful things.

Sahal, one of the few theorists who has
written about concepts of technology, refers to
technology as ‘configuration’, observing that the
transfer object, the ‘technology’, must rely on a
subjectively determined but specifiable set of
process and product [3]. Merely focusing on the
product is not sufficient to the study of transfer
and diffusion of technology; it is not merely the
product that is transferred but also knowledge of
its use and application [4]. This approach
resolves a major analytical problem: the
difference between technology and knowledge
transfer. In Sahal’s concept the two are not
separable. It means that when a technological
product is transferred, the knowledge upon
which its composition is based is also transferred

[3].
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3. Knowledge

According to Nonaka [5], Western
philosophers have generally agreed that
knowledge is ‘justified true belief’. There are
two great epistemological traditions in Western
philosophy: Rationalism and Empiricism.
Rationalism argues that true knowledge is not
the product of sensory experience, but rather of
ideal mental process. On the contrary,
empiricism states that there is no a priori
knowledge and that the only source of
knowledge is sensory experience.

Knowledge is a fluid mix of frame
experience, values, contextual information and
expert insight that provides a framework for
evaluating and incorporating new experiences
information [6]. This argumentation shows that
knowledge can only exist in the context of a
person and his beliefs and experience [5].

3.1 Different types of knowledge

The first distinction is between declarative
knowledge (what), which is associated with facts
and procedural knowledge (how), for example,
how to ride a bicycle [7-9]. Cognitive
neuroscientists use the terms declarative to refer
to memory of facts and events [9]. Declarative
knowledge focuses on beliefs about relationships
among variables. For example, hunter-gatherers
know about edible plants and where they can be
found [10]Procedural knowledge, conversely,
according to Becerra and colleagues [11],
‘focuses on beliefs relating sequences of steps or
actions to desired (or undesired) outcomes’. For
instance, ‘the set of justified beliefs about the
procedure that should be followed in a
government organisation in deciding to whom to
award the contract for a particular area, for
example, information system development’ [11].

2.2 Tacit knowledge and explicit knowledge
Another essential classification of
knowledge views it as either tacit or explicit [5,
12]. Explicit knowledge is easier to be
transferred and also amenable to the written
page, expressed in words and numbers or put
into symbolic form [11, 13, 14]. For example,
written instructions, procedures, statistical data,
designs and specification, standards. It makes
the problem of communication and cultural
transfer is usually less because fewer personal
contacts need to be involved between transferor
and transferee and also reducing transference
costs compared with the situation when

participants have to spend money for training or
learning [15, 16]. But in transferring explicit
knowledge, problems occurs because of a lack of
familiarity with using codifying methods or a
different way of codification [13]. In the process
of transferring, transferor and transferee are
forced to adopt a common language or
communication code, which can be used to
transfer technical material and/or to discuss
technical issues.

In contrast, tacit knowledge, the type of
knowledge that is difficult to express and
formalise, and therefore difficult to share,
includes insights, intuitions, and experiences.
[11]. Popper [17], is deeply embedded in
personal beliefs, attitudes, values and
experiences, which give tacit knowledge its
meaning. Such knowledge would be considered
tacit, unless the analyst can verbalize it in the
form of a document that others can use and learn
from.

However, even though the explicit and
tacit forms of knowledge are quite distinct, it is
possible to convert explicit knowledge into tacit
[5]. According to Becerra et al [11], by reading a
particular book, it is possible an individual
converting the codified knowledge into tacit
knowledge in the individual’s mind after learns
from the book. In similar, tacit knowledge also
could be transform into explicit knowledge,
when an individual writes a book formalizing
their tacit knowledge [11].

4. Technology transfer

Technology transfer may simply be the
movement of technology from one location to
another, from one use to another, or a
combination of the two [18]. Roessner in
Bozeman [3] defines technology transfer as the
movement of know-how, technical knowledge,
or technology from one organisation setting to
another.

Technology transfer can also be defined in
many ways that differ according to the discipline
of the research project [3] including green
technology [19, 20]. Zhao and Reisman [21]
reviewed the definitions of technology transfer
as differing substantially between disciplines.
For instance economists [22-24] defined
technology on the basis of properties of generic
knowledge, focusing particularly on variables
that relate to production and design. Sociologists
[25, 26], tended to link technology transfer to
innovation and to view technology transfer as
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including social technology.

Naito [27] deduced four elements of the
technology transfer process: human resources,
information, machinery and material resources,
and capital. In the human resources element, the
process of technology transfer involves the
exchange of expertise. Expertise transfer of
knowledge to transferees facilitates ‘know how’
learning and administrative  skills. The
information element is related to providing
information about development or design of the
technology and related embodied skills, such as
production skills. In terms of the resource
elements, the transferor is responsible to provide
the transferee with materials (machinery and
equipment) and methods (capability for
development, experiment). Regarding capital
elements, both transferor and transferee can
transfer technology, either through joint ventures
or industrial co-operation [28]. Of importance is
deciding when the technology transfer is
complete. The technology transfer is not
complete until the transferee can adapt, operate,
maintain and innovate the technology. In this
sense, technology transfer is not just acquiring
knowledge, but also building up technological
capability [29].

4.1 The role of technology transfer

In a period of rapid change and high
competitiveness, technology plays a vital role in
supporting a firm’s performance. By elevating
transferee technology capability during a
technology transfer program, the transformation
process inside the firm becomes more effective
and efficient. Ultimately, the chance to develop
low-cost  production, better performance
products and earlier availability, will impact on
an organisation’s competitiveness. Improved
methods for production, inventory control,
material handling, quality assurance and
technology may provide both direct and indirect
benefits that result in a more competitive
company [30] . The following section will
discuss the issues associated with technology
transfer to improve technology capability.

5. Small to Medium Enterprises in Indonesia

SMEs are considered very important to
the Indonesian economy [19, 31-33]. They have
the capability to create employment, and are a
valuable source of economic growth [34]. As
such, SMEs are important when completing a
broad investigation into the process of

industrialization [35]. The reasons why SMEs

are an important subject in Indonesia include

[35]:

1. SMEs play a pivotal role in generating an
economy’s development.

2. SMEs are a clear and consistently enunciated
Indonesian government main concern. The
government has given high priorities to
SMEs for some decades.

3. Owing to impartiality issues — most likely
because ethnic relations are very sensitive
politically in Indonesia — SMEs have been
used in promoting indigenous Indonesian
business.

4. The imperative to formulate economy policy
because it cannot be assumed that the same
policies that are created for larger industrial
units will necessarily apply to SMEs, because
of SMEs-specific characteristics such as
higher concentrations within particular
industry sectors and less foreign ownership

5. The international experience indicates that
efficient SMEs generate industrial growth
and a flexible industrial structure. Taiwan
often is held out as an example of an economy
built on the foundations of an efficient SME
sector [35].

6. It is considered that SMEs in Indonesia are
better able to accommodate economic crises
than LEs.

During the Asian economic crisis of 1997,
SMEs demonstrated a greater capacity to
continue operationing compared to LEs because
of their flexibility in adjusting production
processes in response to changing market
demand, even though the economic changes
were sudden [34]. During this crisis, SMEs in
Indonesia were able to quickly change to new
products and/or production settings. SMEs
effectively used their existing linkages, and
switched products to supply different market
segments (e.g. the replacement market and the
import substitution market) [36]. Regarding cost
reduction in response to the economic crisis,
SMEs increased their employment of school
trainees to minimize their overall salary costs
[36].

Despite their important role in domestic
economic and industrial development in
Indonesia, SMEs increasingly have to actively
compete in both regional and international
trading markets. This is an environment with
complex relationships, rapid technology
enhancement, and competition [37]. In
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Indonesia, most SMEs operate using traditional
methods of production and marketing [38]. Lack
of technological, managerial and marketing
knowledge, and poor access to finance are the
main impediments facing SMEs in Indonesia
and elsewhere [39]. This lack of capital, lack of
skills and lack of capabilities in business
development are common problems for
Indonesian SMEs. However, as other
governments in the world have done to support
SMEs in their countries [40], the Indonesian
government, through its “Ministry for
Cooperative and SMEs” have supported
domestic SMEs by launching many programs,
including programs associated with technology
transfer and financial support.

5.1 Previous research on SMEs in Indonesia

Few studies on Indonesian SMEs are
published in the available literature. Some
journal articles report case study investigations
into SMEs using surveys [35]. Berry colleagues
[41] investigated export-oriented furniture
manufacturing SMEs in the town of Jepara,
northern Central Java [35]. Case studies of
furniture manufacturing SMEs by Sandee et al
[41] concluded that the enterprises surveyed, on
average, actually expanding during the prior
economic crisis. In the automotive and machined
industry sectors, Harianto (in Hill [35])
investigated emerging subcontracting networks.
Hayashi [42] completed similar research in
collaboration with the Japan International
Cooperation Agency (JICA) and Indonesia
Ministry of Industry and Trade (MOIT), where
subcontracting by LEs to SMEs was
investigated. Hayashi found strong
subcontracting relationships within assembly
and supply company domains, especially in
business sectors with a technology focus. Sato
[36] focused on the Javanese metal casting
industry ‘cluster’ to investigate the ability of
metal casting SMEs to endure the preceding
Asian economic crisis. Sato found that, for
example, the associated subcontracting system
in this cluster accommodated linkages with
enterprises outside the cluster, for example,
wholesaler companies.

There are also few published studies on
transfer technology in Indonesia. Kumar and
colleagues [43] explored the relationship
between international technology transfer and
the cultivation of indigenous technology
capability within the Indonesian manufacturing

cluster, involving 45 corporate participants.
Sandee and Rietveld [41] focused on innovation
adoption in the roof'tile cluster in Karanggeneng,
Central Java, where 32 technology adopters were
surveyed over an extended period. The study
concluded that clustering makes it possible to
adopt relevant new technology in a staged
manner where SMEs can accommodate the
associated risk through sharing the cost and risks
of the technology adoption [44]. Tambunan [45,
46] investigated the role of government in a
technology transfer program to a SME cluster.
Tambunan’s research involved surveying 34
SME participants using interview and focus
group discussion in the town of Tegal, Central
Java. This study demonstrated that the role of
government in technology transfer programs
facilitates interactions between distinct SMEs by
reducing the ‘search cost’ associated with
finding suitable partner organisations. Both
SMEs and LEs found that the government-
facilitated technology transfer and associated
technical training could be beneficial [45].
Tambunan [46] studied the promotion of
innovation in SMEs through the transfer of
technology, also in Tegal, Central Java.
Tambunan investigated the transfer of
technology from multinational companies to two
successful local subcontracting SMEs [46].

6. Study about Technology Transfer in
Pasuruan, East Java, Indonesia

Pasuruan is a coastal city in the
Indonesian province of East Java where a large
number of SMEs are located, with a significant
proportion manufacturing metal goods in
particular non-ferrous metals and electroplating.
But we also found a foundry located in Pasuruan.
Even the majority of SMEs in Pasuruan were
small, in Pasuruan, East Java SMEs are involved
in the manufacture of motorbike and car
accessories (examples observed by the author
include hand brakes, machine block covers,
lamp covers and front grills) to support FDI
manufacturing or others large companies.
Regarding to human power, based on the finding
in the fieldwork in Pasuruan, the number of
employees in each SME approximately about
under 20, with education levels of both the
owners and the employees in Pasuruan is vary
from elementary education at best (for olders
owners and employee), to university bachelor’s
degree (for most younger owners and
employees). During interviews, government
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agencies have supported knowledge and
technology by providing equipment, and training
programs. Government have initiated perpetual
technology transfer programs that usually
conducted from one to ten or more years. The
transferor agents focus on human resources
development through training programs by
facilitating exchange and placement of
technicians and  engineers. A  simple
administration bureaucracy for new SMEs to
operate that applied by government shows the
good willing of government in Supporting
SMEs. Local government also provided a free
consultation regarding technical issue related
knowledge.

6.1. Informal technology transfer

During fieldwork, it was identified that
SMEs in Pasuruan also experienced informal
knowledge technology transfers through
knowledge transfer amongst workers, especially
workers in large companies who have spread
their knowledge within their local communities.
In some cases, with support from large
companies, workers in those companies founded
metal-based SMEs. This sharing knowledge and
information among those who have worked in
large metal-based companies, effectively
improve the SME community technology
capability and their knowledge capacity.

7. Conclusion

The broad literature on technology
transfer has been reviewed and the salient
features of the field relevant to knowledge
technology transfer have been synthesized.
Technology transfer per se has been found to be
a fruitful research area [1, 3, 31, 32, 40, 47],
including issues associated with knowledge
management [5, 11]. Overall, however, an
extensive survey of the publicly available
literature has found few publications that address
the explicit needs of SMEs in developing
countries. As such, issues associated with
technology transfer and SMEs in developing
countries, in particular Indonesia, has been
adopted as a knowledge to strengthen the study
regarding knowledge and technology transfer in
Indonesia.

Using the available literature of previous
studies, this research investigates the knowledge
and technology transfer Program in Pasuruan
East Java, Indonesia. The finding shows that the
government has concern in technology and

transfer programs for SMEs in Pasuruan. In this
research also identified that SMEs in Pasuruan
experienced some informal technology transfer
programs due to the involvement and
commitment of large company and their workers
in knowledge and technology transfer sharing,
amongst their community and also inter-
community of SMEs.
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