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Abstract - Small and Medium Enterprises (SMEs) are one of the main
support of the economy in Indonesia. One way to increase competitiveness
of SMEs is through appropriate performance measurement methods (PMM).
This research take a case study in SMEs Machinery Industry, because SMEs
Machinery Industry which is the backbone for other SME (their product is
use by other SME) need a specific PMM that is suitale to the characteristics
of Machinery Industry SMEs. To create PMM this research propose a
conceptual model based on Performance Indicator (PI). The PI that use in
this research came from several source to make sure that the PI fit for SMEs
Machinery Industry. The source for PI are from previous research of
ordinary SMEs, combine with previous research PI in the field of innovation
maturity level and previous research about Engineer to Order (ETO) business
process . The Innovation maturity level PI is use because, currently
innovation is a way for companies to survive. The use of ETO business
process because machinery industry is company that use Engineer to Order
System (ETO). This research use systematic literature review method to
study previous research on performance measurement especially for SME to
formulate the conceptual model.

Keywords: performance measurement, SMEs Machinery industry,
engineering

1. Introduction

Currently, SMEs are the backbone of the economy in Indonesia [1]. Based on
previous research Indonesian SMEs still have challenges, including production and
marketing [1-8], institutional and human resources [1-3, 5, 7-10], technology
understanding [1, 3, 10], capital [4, 5, 10, 11] and raw material [1, 5, 7, 11]. More
specific in term of Machinery Industry challenge that being faced such as capital [12-
15], green production [16-19], maintenance [20-23] and government policy [24-27].
The obstacles above will make it difficult for Machinery SMEs Indonesia to develop
their business. Requires cooperation between stakeholders (government, private sector
and academics) to be able to overcome the above problems. Approaching business units
through performance measurement can be one solution to overcome the above
problems. This is done because performance measurement can provide guidance for
stakeholders to identify problems, assess customer satisfaction, carry out control
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initiatives on improvement program and can acommodate the process of decision
making [28, 29]

2. Literature Review
2.1. Performance Measurement

Measuring performance can be described as a process to measure the effectiveness
and efficiency of actions [30]. Regarding measuring efficiency and effectiveness, this
is in line with the statement by Neely[31, 32] which states that performance
measurement is a balanced system and dynamically capable to support process of
decision making based on collection, information analysis and elaboration process
through a series of metrics (non financial and/or financial) to measure effectiveness ,
efficiency of actions in the past where decision making and action taking were carried
out through obtaining, collecting, sorting, analyzing and interpreting appropriate data
and information. Another definition stated that process of performance measurement is
an integrated approach and planned that used to create great achievement at
organization which being characterized by performance growth of the people involved
in the work and can contribute to develop capabilities as an individual and a team[33].
A performance measurement system requires indicators and procedures to measure a
company's performance continuously [34]. The advantages of implementing
performance measurement including increased profits; cost reduction; improving
internal strategic communications; focus more on organizational interest; achieving
better organizational interest results and purpose; greater on effectiveness management
control; business processes improvement and performance information quality, and a
more clearly organizational vision members about purpose and roles that organization
need to achieve.[28, 35]; Problems identification and efficiency improvement of certain
tasks; assessing satisfaction of customer [29]; able to evaluate how well the
organization is arranged and organizational value that provide to customers and
stakeholders [36]. Performance measurement requires indicators that are balanced
between financial and/or non-financial aspects [32]. This statement was confirmed by
Stojkic [37] who stated that company performance is divisible into : financial an
operational performance. SMEs needs to measure performance because SMEs must
improve or evaluate performance in addition other than financial aspects, so a system
that tailored to SMEs is needed to measure performance that usef to present all SME
activities, in the field SMEs of internal and external activities [33]. Due to the
differences in characteristics between SMEs and large companies, SMEs need a
performance measurement process and tools that are simple and clear for both
implementation and maintenance [38]. Performance measurement needs to use
appropriate and relevant performance indicators because this affects business interests,
inappropriate performance measurement can provide negative feedback and as a result
can indirectly impact the health of the organization and ultimately be detrimental to the
overall organizational structure[39, 40]
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2.2 Innovation Maturity Level (IML)

Maturity Model (MM) is a tool used to evaluate the level of progress of an
organization on various issues and to establish action plans to achieve set goals, helping
to objectify performance improvements through evidence of goal implementation [41,
42]. MM can help determine the position of SMEs and find out what they should do
next in overcoming problems commonly found in research on MM, namely limited
resources, small workforce, inadequate workforce experience [43]. Although there are
anumber of MMs in the management discipline, only a few are oriented towards SMEs,
and even fewer SMEs have integrated various key approaches such as innovation into
one MM [44], eventhough in the field of performance management, innovation have
been done as one of the organization core business processes [45]. MM measurement
is very important SMEs especially in the term of innovation management because
SMEs have limited resources and barriers in cultural area to measure issues that related
and pertinent to management and performance of the innovation [46]. The advantage
of integrating innovation into MM is increased competitiveness and long-term
performance which is a product of innovation [47].

2.3 Engineer to Order (ETO)

ETO is a sort of product manufacturing process that have a high customization
degree, the product needs detail design and engineering process according to the
specification of the customer order [48]. In the current ETO process, customers actively
collaborate begin with engineering concept in the area of life cycle product phase to
evolve products that meet functionally with the customer requirements and ending with
the production of goods in small quantities [49, 50]. Some problem that happened at
ETO process that came as a result of high degree customization are adversity in costs
projection, lead time and delivery time, high cost due to rework that came from errors,
waste of material, opposition between schedule project manufacturing , inefficiency or
ineffectiveness in management. information and difficulties in integrating the process
stakeholders [48, 51]. In the ETO process it is generally agreed that production and
design activities carried out following the actual order customer order has been received
[52, 53]. Previous researchers tried to overcome the problems that exist in ETO
companies through several approaches. The use of lean principles [54] and another
approach use a maturity assessment methodologies to assess ETO companies based on
existing processes in ETO companies [55].

3. Methodology

This research using literature review technique to explore the content of literature
and relevant articles in a combination of Performance Assessment, Innovation Maturity
Level and Engineer to Order (ETO). Systematic literature review (SLR) combining
with analysis of bibliometric use to create more friendly form for organizing data. SLR
contains information that need to transform into more insightful information. SLR
method already used in the multiple fields and can be representing high number of
bibliographic [56-58].
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The Performance Indicator search use the keyword “performance measurement
tool small medium enterprise machinery industry product development”. Database
from science direct use in this research. From the initial search, 2853 articles were
obtained related to the keyword performance measurement tool small medium
enterprise machinery industry product development. After selecting articles based on
language criteria, subscribed journals, article type and subject, 992 suitable articles
were obtained. Then screening was carried out again by reading the abstract and reading
it in full and a total of 70 suitable articles were obtained. The performance indicators
used in this research are performance indicators used in more than 5 research articles

The Innovation Maturity Level search use the keyword innovation maturity level.
Science Direct database use in this SLR. From the initial search, 1158 articles were
obtained related to the keyword innovation maturity level. After selecting articles based
on language criteria, subscribed journals, article type and subject, 395 suitable articles
were obtained. Then screening was carried out again by reading the abstract and reading
it in full and a total of 28 suitable articles were obtained for further reading.

4. Result and Discussion

The outcome of a literature process study using keyword “performance
measurement tool small medium enterprise machinery industry product development”,
articles related to these keywords were obtained. Of the 70 articles, 22 articles used
SMEs as research objects, while the rest did not use or did not specifically include
SMEs as research objects. This shows that performance measurement research with
SME objects still has areas for development.
The articles that use SMEs as research objects, if viewed from the objective side, have
the following objectives (can be seen at Fig 1)
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Fig 1. The articles that use SMEs as research objects, if viewed from the objective side
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Symbol Explanation

Table 1. The Explanation of Symbol in Figure 1

Symbol

Explanation

A

Researching performance indicators that can be used to determine
performance and implementing indicator steps to produce performance

Investigate the role of performance measurement in increasing employee
productivity

Performance evaluation assessment methods

Developing a conceptual model of performance measurement factors

Examining performance measures in the area of financial and non-financial

Research performance measurement guidelines

Implementation of performance measurement

T (Qmm|gln| W

Implementing open innovation in SMEs with emphasis: open innovation
process and open ambidextrous innovation

—

Highlighting critical factors that are important for
implementing sustainable practices oriented towards innovation

J

Examining the challenges of implementing innovation measurement

K

Identify activities and indicators used to make decisions to continue or stop
pro-jects in SMEs

From the literature study carried out on articles regarding innovation maturity
level, several articles were obtained which became a guide for making performance
measurements for SMEs. If you look at the aim of the article, you can briefly see that
there are several objectives that can be seen at Figure 2
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Fig 2. Aim of literature study carried out on articles regarding innovation maturity level.
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Symbol Explanation
Table 2. The Explanation of Symbol in Figure 2
Symbol Explanation
A Form MM regarding capabilities and assess innovation
B Forming MM related to Industry 4.0 and 5.0
C Form a MM to assess digitalization
D Related to suggestion systems
E bridging and aligning MM with the business model
F create MM to improve services for engineering-based companies ,
G create a MM for ambidextrous organization
H create MM for the product life cycle in new product development

Based on the comparison of objectives to increase the competitiveness of SMEs,

if seen from the existing objectives in MM it is in accordance with objective symbol
A that is to form MM regarding capabilities and assess innovation. After further reading
the aim of our research is in accordance with the aim of the paper “Measurement models
of community innovation and technology maturity for the quality of innovation and
technology in Indonesia” [59]. So this research adopt indicator in this paper as one of
the source for determining performance indicators of a SMEs Machinery.
In the ETO process, previous researchers tried to overcome the problems that exist in
ETO companies through several approaches. The use of lean principles is one approach
to overcome the problems that exist in ETO[54]. Another approach to overcome ETO
problems is maturity assessment methodologies to assess ETO companies based on
existing processes in ETO companies[55]. The process in ETO companies are divided
into main process consist of commissioning , procurement, engineering, construction
and maintenance. And the supporting process are safety, environment, health and
welfare (HSEW) processes, planning, logistics, finance, cost control and acquisition,
configuration and change management, quality assurance (QA), information
management control system (IM), information technology (IT) and human resources
[55].

5. Conclusion

The conceptual model of the performance measurement framework for SMEs in
the machinery industry was developed based on literature studies that have been
introduced by previous researchers. There is a combination of literature studies to
produce a conceptual model for measuring performance of SMEs in the Machinery
Industry. The combination cab be seen in Fig 3. The outline of the source can be
divided into :

1. Literature study on performance measurement and performance indicators

2. Literature study on Innovation Maturity Level

3. Literature study on Engineering to Order
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Fig 3. The Three Mainstream Source that propose to Measuring Performance of SMEs
Machinery Industry
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