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Abstract

The purpose of this study is to provide a broader and deeper view of the readiness of family 
businesses in the face of the era of digital disruption 4.0. The sample used in this study was 
93 family business units, with the method of Exploratory Factor Analysis (EFA) assisted by 
SMART-PLS. Based on the results of the hypothesis proposed that directly entrepreneurial 
and managerial competencies in the family business have a positive and significant effect on 
industry 4.0 readiness. Competence, especially in the implementation of managerial compe-
tencies for business owners. The managerial competency indicators is known as professional, 
social and personal. Indirectly, family businesses can implement business strategies that are 
by the characteristics of their business so they can adapt to rapidly changing conditions.Im-
plementation of Information and Communication Technology (ICT) is considered to be 
crucial in facing the Industry 4.0.
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Analisis Kesiapan Indsutri 4.0 pada Bisnis Keluarga

Abstrak

Tujuan dari penelitian ini adalah untuk memberikan pandangan yang lebih luas 
dan lebih dalam tentang kesiapan bisnis keluarga dalam menghadapi era gangguan 
digital 4.0. Sampel yang digunakan dalam penelitian ini adalah 93 unit bisnis kelu-
arga, dengan metode Exploratory Factor Analysis (EFA) yang dibantu oleh SMART-
PLS. Berdasarkan hasil hipotesis yang diajukan bahwa secara langsung kompetensi 
kewirausahaan dan manajerial dalam bisnis keluarga memiliki pengaruh positif dan 
signifikan terhadap kesiapan industri 4.0. Kompetensi, terutama dalam penerapan 
kompetensi manajerial untuk pemilik bisnis. Indikator kompetensi manajerial dikenal 
sebagai profesional, sosial, dan pribadi. Secara tidak langsung , bisnis keluarga dapat 
menerapkan strategi bisnis yang sesuai dengan karakteristik bisnis mereka sehingga 
mereka dapat beradaptasi dengan kondisi yang berubah dengan cepat. Penerapan 
Teknologi Informasi dan Komunikasi (TIK) dianggap penting dalam menghadapi 
Industri 4.0.
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INTRODUCTION

Today many companies have developed 
digital channels to support sales and strategies 
in stages to deal with the onslaught of the increa-
singly rapid digital era. In the past two decades, 
purchasing through digital media has increased 
substantially, and technological advancements 
have made the buying and selling experience far 
more efficient, transparent and more comfor-
table. Current technological advancements re-
quire companies and stakeholders to rethink the 
way they do business and consider themselves 
partners to shape business models and innova-
tions that utilise technology (Gjerding & Krin-
gelum, 2018).

This is undoubtedly a challenge for family 
businesses in the city of Semarang; the majori-
ty still use traditional models and adapt existing 
conditions. An organisation in all fields must al-
ways adapt to changing environmental or indust-
rial conditions; it is essential for each organisati-
on to gain a competitive advantage and maintain 
its current position about competitors (Bermú-
dez & Juárez, 2017). Many conveniences can be 
felt if you can implement technology in it.

New concepts such as the Internet of 
Things, Industrial Internet, Cloud-based Manu-
facturing and Smart Manufacturing discuss digi-
tal production processes and are generally inclu-
ded in the concept of the Industrial Revolution 
4.0 (Erol et al., 2016a). The concept is related 
to technological developments that continue to 
encourage automation. Eventhough automation 
and robotics are being part of the revolution in 
Industry 4.0, Internet of things still becoming 
the main role (Basl, 2016). The main purpose of 
Industry 4.0 is to reinforce and extend the long-
range competitiveness of the corporation by 
increasing the flexibility and usefulness of pro-
duction through information and intelligence.In 
a family business that can innovate it is not diffi-
cult to implement new digital-based technology 
(Gabriel and Pessl, 2016).

The last few years the view of the applica-
tion of information technology strategy is a fun-

ctional strategy that is aligned with the strategy 
of the business unit (Bharadwaj et al., 2013). 
Today’s businesses must be able to compete glo-
bally and be able to adapt to rapid production 
to change demand. This can only be fulfilled by 
technological interference. Industry 4.0 is an 
approach that offers business and process integ-
ration, and the combination of all actors in the 
company’s value chain (Rojko, 2017). 

As the consumers, they tend to choose 
the most comfortable alternative to be able to 
buy products or services offered by the compa-
ny. In the city of Semarang, there are more than 
300 family businesses that are classified as long-
standing, and the majority of them have not in-
novated much. The role of the owner in the or-
ganisation will be significant for the innovation 
process with the current conditions, through its 
interaction with an environment that is almost 
all influenced by technology. 

The purpose of this study is to provide a 
broader and more in-depth view of the readiness 
of family businesses in the face of the era of digi-
tal disruption 4.0. There has not been much re-
search conducted in Indonesia that raises fami-
ly business as an object and examines industry 
readiness 4.0, with the method of Exploratory 
Factor Analysis (EFA). 

Hypothesis Development
Family Business

The family business is one of the unique 
research objects that have experienced expo-
nential growth in recent years  (Zellweger et 
al., 2010). The family business is defined as a 
business where management decisions are in-
fluenced by family relationships (Sharma et al., 
1996). A family company is ownership, partner-
ship, or a business form where control is in the 
hands of the family (Neubauer & Lank, 1998). 
Some of these definitions can be interpreted 
that all decisions and control activities from 
planning to evaluation are in the hands of family 
members who are authorized to manage the bu-
siness. Family business, about industry 4.0, has 
the challenge to keep the company going. Living 
dead companies with an increasingly fast-paced 
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era now in the family members who manage the 
business. Decision making related to preparing 
all aspects for entry into industry 4.0. Will be 
a matter that needs to be considered by family 
members involved in it.

Industry Readiness 4.0
	 The first industrial revolution was 

spearheaded by the emergence of steam po-
wer and mechanization in the industry. The 
second revolution was caused by electricity 
production. The third industrial revolution is 
based on computers. Meanwhile, the fourth 
revolution today is also based on ICT but is 
associated with cyber-physical systems (Basl, 
2017). The industrial world is marked by chan-
ges in the wave of technology that is fast and 
innovative (Alhajjar et al., 2018). The real im-
pact that is happening now to the company, 
including products and services, which are fle-
xibly connected online or application. Digital 
connectivity allows the production of goods 
and services that are automated and optimised 
automatically, including shipping, without hu-
man intervention  (Maresova et al., 2018). Dis-
cussing the readiness of a business in the face 
of industry 4.0 will certainly directly discuss 
the preparedness of entrepreneurship itself. 

Readiness for entrepreneurship which is 
determined by sociological, psychological, and 
business factors (Coduras et al, 2016).  Rea-
diness, in this case, does not mean to measure 
readiness to start a business but to see the rea-
diness of the family business manager who has 
been running for a long time in the face of in-
dustrial changes 4.0. Individual readiness inclu-
des a series of items related to three important 
things, namely personal/family characteristics, 
economic background, and psychological.

The importance of the readiness of in-
dustrial 4.0 is related to many things including 
the process of enactment of the digital economy, 
which is a modern concept regarding changes 
in the industrial technology base, which will 
automate all operational, economic activities 
(Vasin et al., 2018). The family business is cur-
rently only partially applying to the transaction 

process in banking, not touching on the aspects 
of promotion, production and distribution. In-
dustry 4.0 readiness can be measured by digital 
competencies that must be owned by the com-
pany including digital intelligence (digital intel-
ligence) and technology, media and informati-
on skills (Information, Media And Technology 
Skills) (Wang & Ha-brookshire, 2018). 

The intended intelligence is the ability 
to interact with the environment. Successfully. 
Based on that ability or information that must 
be possessed by humans to have performance 
that is by the era of Industry 4.0 or can be in-
terpreted as human interaction with the digital 
environment. Technological skills, media and 
information can be explained as skills in infor-
mation literacy, media literacy and communi-
cation and for dealing with digital technology 
and media-driven situations. All of that is none 
other than one business goal, namely the sustai-
nability and resilience of the business. Business 
continuity in the context of being able to meet 
market demand is relevant to its time.

Competence and Strategy
Competence can be said as critical be-

havior, knowledge, attitudes, abilities, values, 
practices, and related personal attributes in 
carrying out work, functions, and responsibi-
lities (Bermúdez & Juárez, 2017). It can also 
be said that knowledge, skills and attitudes 
must be able to be applied in productivity and 
produce useful results that contribute to the 
achievement of business goals. The characteris-
tics of entrepreneurship itself is a behavioural 
adaptation goal to start, promote and main-
tain business activities and manage economic 
activities for the production and mobilisation 
of financial resources (Kurniawan and Yun, 
2018). Entrepreneurial competence refers to 
the total ability to do work correctly which 
includes several attributes of an entrepreneur, 
such as social roles, character, motives, know-
ledge and skills. Such competencies are needed 
by business owners to solve real problems and 
to produce breakthroughs in the digital era. Of 
course, by doing some strategies that are rele-
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vant to the current conditions (Mamun et al., 
2018). Therefore this research proposes the 
following hypothesis:
H1: 	 There is a positive influence between ent-

repreneurial competencies on digital bu-
siness strategies.

There are four things a family business can 
do by doing a digital business strategy. The four 
themes are (1) the scope of the strategy; (2) the 
scale of the strategy; (3) the speed of the stra-
tegy; (4) the source of business value creation 
(Bharadwaj et al., 2013). Strategies are essential 
to do if competencies are met and to facilitate 
the process of adjusting to industry 4.0. These 
four strategies indeed must be supported by the 
skills of each business by looking at individual 
aspects, business specialisation and business 
context. The strategy in the production line in 
Industry 4.0 is identified by a scale of produc-
tion that is decentralised and digitalised which 
acts independently and can control operations 
efficiently in response to environmental chan-
ges and strategic objectives (Erol et al., 2016b). 
In the traditional family business, it is still 
constrained by the competence of the owner 
and the workforce. Therefore, the second hypot-
heses can be formulated as follows :
H2: 	 There is a positive influence between ent-

repreneurial capability on industry 4.0 
readiness

Another much-needed competency is 
managerial competence, managerial competen-
ce is necessary because it can explain the skills 
and attitudes needed to face challenges in the fu-
ture, and provide consistent and objective per-
formance standards by creating what is needed 
and expected in the company (Veliu and Manx-
hari, 2017). Among the contents of managerial 
competencies are professional competence, so-
cial competence and personal. Family busines-
ses tend to have all the contents of these compe-
tencies, but it needs to be proven whether they 
have been prepared to face this modern indust-
rial era. Competitiveness is the primary goal of 
family companies to survive, in the short term, 

the quality and performance of the company’s 
products determine the competitiveness of the 
company  (Liu et al., 2017). Digitalization is 
one trend that is rapidly reshaping the global 
business environment (Wahlund & Wåhlberg, 
2018). In order to be able to survive and be 
ready in the digitalization era is to form a col-
laborative culture at all levels in an organization 
supported by business strategies.
H3: 	 There is a positive influence between ma-

nagerial competence on digital business 
strategies

H4: 	 There is a positive influence between ma-
nagerial competence on industry 4.0 rea-
diness

Many problems arise when business ow-
ners must adjust to current conditions that must 
modernise their business models. In previous 
studies focus on identifying competencies nee-
ded by the operational workforce in the face of 
industry 4.0, of course, supported by a digital 
business strategy is one thing that can encoura-
ge industry 4.0 readiness in addition to stability 
competence (Bermúdez & Juárez, 2017). The 
importance of developing digital strategies as 
operational needs to ensure efficient and reliab-
le processes and change operations using digital 
technology for more significant interaction and 
collaboration with customers (Sánchez, 2017). 
Reshaping the operating model requires the in-
tegration of all aspects of the business and opti-
mizing everything related to the activity.
H5: 	 There is a positive influence between di-

gital business strategies on industry 4.0 
readiness

METHOD

Exploratory Factor Analysis (EFA) met-
hod was used in this study (Nascimento & Ma-
cedo, 2016), with path analysis model. Partial 
Least Squares (PLS) allow reflective calcula-
tions by measuring latent variables (Gudergan 
et al., 2008). A total of 93 family business units 
were taken to be used as samples and using a 
5-point Likert scale. Analysis and measurement 
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techniques use (1) outer model/measurement 
model); and (2) inner model / structural mo-
del (Hair et al., 2014) assisted by SMART-PLS 
software. When estimating the model, it is ne-
cessary to simultaneously take into account the 
measurements and structural components as 
well (Anderson & Swaminathan, 2011).

RESULT AND DISCUSSION

Results of the study are shown in Figure.1, 
which is a model of the results of the analysis 
using SMART PLS. For the results to be reli-

able, we need to calculate the reliability shown 
in Table 1, where Cronbach’s alpha produces a 
value of 0.670-0.858, which indicates that it has 
right enough consistency. While the Composite 
Reliability is in the range of 0.810-0.893, which 

means it is at an excellent level. Average Varian-
ce Extracted (AVE) is in the range 0.517-0.603, 
whose value is > 0.50 indicates that the avera-
ge indicator can explain the construct. Discri-
minant Validity, which demonstrates that the 
indicator on cross-loading of business strategy 
extracts (BST13-BST19) is higher than loading 
factors in other constructs. Based on the results 
of reflective measurement evaluation, it can be 
said that the validity and reliability of the indi-
cators are directly connected to the construct. 
From these results, it can be continued to evalu-
ate the structural model.

	 Evaluation of structure models is in-
tended to measure predictors and relationships 
between constructs  (Hair et al., 2014). The first 
step is by assessing colinearity, by looking at VIF 
in the range 1.328-1.729 < 5. Testing of path 

 

Figure 1. Readiness Model 4.0

Table 1. Assessment of the Measurement Model

Construct Cronbach’s 
Alpha

Composite 
Reliability

Average Variance 
Extracted (AVE)

Business Strategy 0.779 0.850 0.535
Entrepreneurship Competence 0.670 0.819 0.603
Managerial Competence 0.858 0.893 0.583
Readiness 4.0 0.691 0.810 0.517



107

Aryan Eka Prastya Nugraha et al./ Analysis Of Industrial Readiness 4.0 On Family Business In Semarang City 

coefficients is explained in Table 2, has a positi-
ve value (+1), which means it has a positive and 
significant relationship at the significance level 
of 1.96 (5%). The coefficient of determination 
(R2) in the Table 3, shows the value of 0.4217 
in business strategy and 0.4620 in readiness. 
With a value that is between 0-1, it can be said 
that the prediction accuracy of the model is at 
the middle level (moderate), the value repre-
sents the combined effect of exogenous variab-
les on endogenous variables. Next f2 to see the 
magnitude of the effect of exogenous variables, 
the values ​​are classified as having intermediate 
level effects shown in Table 2. The next step is 
Predictive Relevance Q2 in Table 3, this test is 
useful for evaluating the level of predictive accu-
racy. Using a blindfolding procedure, it is known 
that Q2 (0.196-0.197) indicates that exogenous 
extracts have predictive relevance at a moderate 
level for endogenous constructs. 

Based on structural test results and me-
asurement models, it shows that hypothesis 1 
and 2 are acceptable and significant, as shown in 
Table 2, this result is indeed able to provide pre-
dictions that entrepreneurial competence with 
a measure of knowledge, skills and attitudes to 
deal with and adapt to industry 4.0 are all fully 

automated. Knowledge and skills in adapting to 
technology need to be owned by every member 
of the family business. The process of promoti-
on, production, and maintaining business with 
technological interference. The attitude empha-
sised here is in the actions of business owners 
when dealing with new technologies that thre-
aten their business. The right attitude is to deci-
de on the actions taken to minimise the threat. 
For example, the promotion process has used 
a lot of web and marketplace, but many family 
businesses have not implemented the strategy 
to use the technology. They are still constrained 
by adequate human resources to manage, and 
the decision of business owners not to use this 
method. They choose the attitude not to apply 
automation to all components of their business 
because they consider the workforce they have.

	 Entrepreneurship competency will il-
lustrate that a family business is said to be ready 

to enter the industrial 4.0 era by implementing 
several strategies, namely business scope, stra-
tegy scale, the speed of strategy, and source of 
business value creation (Bharadwaj et al., 2013). 
Scope, in this case, the family business must be 
able to define products and businesses and acti-
vities carried out in direct control by the owner 

Table 2. Assessment of the Structural Model (path coefficients & f2)

  path coefficients f2
Business Strategy => Readiness 4.0 0.110 0.013
Entrepreneurship Competence=>Business Strategy 0.286 0.107
Entrepreneurship Competence=>Readiness 4.0 0.371 0.174
Managerial Competence=>Business Strategy 0.458 0.273
Managerial Competence=>Readiness 4.0 0.327 0.117

Table 3. Assessment of the Structural Model (R2 & Q2)

  Coefficient of Determination(R2) Q2(=1-SSE/SSO)

Business Strategy 0.422 0.196
Entrepreneurship 
Competence
Managerial Competence
Readiness 4.0 0.462 0.197
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on the application of digital technology in his 
business unit. The scale of strategy is a driving 
factor for business profitability; this refers to bu-
siness infrastructure, which certainly does not 
refer to physical production and supply chains 
that seem to be conventional. However, more 
emphasis on physical, digital things to support 
more efficient information circulation. Speed ​​
here refers to the speed of launching or new pro-
ducts or services offered by the family business 
by utilising digital networks, for example, social 
media and the web. The speed ​​of decision ma-
king is also needed in the era of information and 
transaction turnaround. The role of business 
owners is the key to being able to make decisi-
ons regarding meeting the needs of consumers 
and fulfilling supplier offers. In the end, entrep-
reneurial competence is directly able to become 
an appropriate predictor to prepare a family 
business in the face of industry 4.0. Whereas if 
competency is equipped with the right business 
strategy, then the family business is indirectly 
able to create its way to adapt.

Hypothesis 3 and hypothesis 4 also have 
positive and significant influences. Managerial 
competencies have path coefficients that are 
quite high compared to other predictors. This 
is known from managerial competency indica-
tors, namely professional, social and personal. 
In hypothesis 3, it is known that managerial 
competencies have a fair share in the realisati-
on of business strategies. Professional, which 
is one indicator of managerial competence has 
the connection that in planning, problem-sol-
ving, information gathering, analytical thinking, 
communication and cooperation are things that 
need to be owned by every family member who 
participates in managing the business directly. 
This is much related to the ability to implement 
the strategy used by looking at conformity with 
business characteristics. So not all family mem-
bers can have the expected managerial abilities, 
but of course, if they enter the business environ-
ment, they must master so that they can be said 
to be ready for the fast-paced industry 4.0. Hy-
pothesis 5 also has a positive and significant in-
fluence between business strategies on industry 
4.0 readiness.

Industry 4.0 readiness is closely related 
to information and communication technology 
(ICT) so that family business that still applies 
a lot of conventional business models must be 
able to adapt their respective strategies to suit 
to several things that will be faced. Such as in-
formation and communication technology, in 
this is the presence of the internet as a matter 
that is considered as a primary need that sup-
ports almost all processes of business running. 
Manufacturing and automation technology that 
prioritizes the all-automatic production and 
distribution process with almost perfect and ef-
ficient results. The changing era that prioritises 
technology certainly has an impact on the work-
force component, but that is a reality that must 
be faced by all businesses, especially family busi-
nesses that prioritise relationships that are close 
to all of their workforce.

CONCLUSION AND RECOMMENDATION
	
Based on the results and discussion it 

shows that entrepreneurial competence and ma-
nagerial competence in the family business have 
a positive and significant influence on industry 
readiness 4.0. Competence especially in the 
implementation of managerial competencies 
for business owners. Indirectly, family busines-
ses can implement business strategies that are 
in accordance with the characteristics of their 
business by utilizing all digital-based operatio-
nal fields, of course, supported also by qualified 
human resources, so that they can adapt to ra-
pidly changing conditions. It is hoped that this 
finding can be used as a reference for family bu-
siness units in the city of Semarang to prepare 
for industry 4.0. Future research is expected to 
explore the impact of competencies that are not 
ready for change in industry 4.0.
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