A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Lookman, Kyatmaja; Pujawan, Nyoman; Nadlifatin, Reny

Article

Measuring innovative capability maturity model of
trucking companies in Indonesia

Cogent Business & Management

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Lookman, Kyatmaja; Pujawan, Nyoman; Nadlifatin, Reny (2022) : Measuring
innovative capability maturity model of trucking companies in Indonesia, Cogent Business &
Management, ISSN 2331-1975, Taylor & Francis, Abingdon, Vol. 9, Iss. 1, pp. 1-22,

https://doi.org/10.1080/23311975.2022.2094854

This Version is available at:
https://hdl.handle.net/10419/288994

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

.: BY https://creativecommons.org/licenses/by/4.0/

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23311975.2022.2094854%0A
https://hdl.handle.net/10419/288994
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Taylor & Francis
C'ﬁ‘gent Tdyk%{&fmnﬂ\(.roup

business .
obe Ll Cogent Business & Management

Rz ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oabm20

Measuring innovative capability maturity model of
trucking companies in Indonesia

Kyatmaja Lookman, Nyoman Pujawan & Reny Nadlifatin

To cite this article: Kyatmaja Lookman, Nyoman Pujawan & Reny Nadlifatin (2022) Measuring
innovative capability maturity model of trucking companies in Indonesia, Cogent Business &
Management, 9:1, 2094854, DOI: 10.1080/23311975.2022.2094854

To link to this article: https://doi.org/10.1080/23311975.2022.2094854

8 © 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

ﬁ Published online: 05 Jul 2022.

N
C/J Submit your article to this journal &

||I| Article views: 3834

A
& View related articles &'

@ View Crossmark data (&

CrossMarl

3

[y

Citing articles: 3 View citing articles &'

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oabm?20


https://www.tandfonline.com/action/journalInformation?journalCode=oabm20
https://www.tandfonline.com/journals/oabm20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23311975.2022.2094854
https://doi.org/10.1080/23311975.2022.2094854
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2022.2094854?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2022.2094854?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2022.2094854&domain=pdf&date_stamp=05 Jul 2022
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2022.2094854&domain=pdf&date_stamp=05 Jul 2022
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2022.2094854?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2022.2094854?src=pdf

Lookman et al., Cogent Business & Management (2022), 9: 2094854
https://doi.org/10.1080/23311975.2022.2094854

CrossMark

Received: 13 April 2022
Accepted: 23 June 2022

*Corresponding author: Nyoman
Pujawan, School of Interdisciplinary
Management and Technology,
Institut Teknologi Sepuluh
Nopember, Surabaya, Indonesia
E-mail: pujawan@ie.its.ac.id

Reviewing editor:

Albert W. K. Tan, Asia Pacific
Graduate Institute, Shanghai Jiao
Tong University, Singapore

Additional information is available at
the end of the article

cogent--0a

<k cogent

business &
mManagement

OPERATIONS, INFORMATION & TECHNOLOGY | RESEARCH ARTICLE

Measuring innovative capability maturity model
of trucking companies in Indonesia

Kyatmaja Lookman?, Nyoman Pujawan®* and Reny Nadlifatin®

Abstract: Trucking companies are important part of supply chains, as they connect
most of product movements. While a lot of studies have been done to assess supply
chain maturity level, very limited studies have been done to specifically address
trucking companies. In this study we develop a model and measurement instru-
ments to assess maturity of trucking companies in terms of their innovative cap-
abilities. Innovative capabilities are critical in today's fast technological
development such as industry 4.0 and trucking companies have opportunities to use
those technologies to play a better role in the supply chain they involve in. We then
use the instruments to assess the maturity level of 52 companies that involved in
transporting goods using trucks. The results show that the maturity level has

a widespread, ranging from the lowest to the highest level, but most of them are in
the category of partial maturity to mature. This indicates that most companies have
an opportunity to improve their innovative capabilities.

Subjects: Information / Knowledge Management; Operations Management; Supply Chain
Management; StrategicManagement

Keywords: Maturity model; innovative capability; technological capability; market
orientation; supplier relationship

1. Introduction

Transportation is an important and inseparable part of logistics and supply chain activities.
Trucking companies play an important role in the delivery of goods on land and connecting
other modes of transportation. The trucking industry is characterized by high competition, large
players, and relatively limited innovation. With the recent technological development, trucking
companies have ample opportunities to improve their services and playing better roles in the
supply chains.

Industry 4.0 is growing rapidly today, and as a result, trucking companies are also required to
follow the trend to improve their services (Strandhagen et al., 2017). These additional services
include online booking, real-time delivery information, system connectivity with customers, and
many others (Oleskow-Sztapka & Stachowiak, 2018). It requires trucking companies to continue to
innovate to keep up with the changes. To continue to innovate, trucking companies must have
innovative capabilities. The innovative capability is the company’s ability to make changes, adapt
and implement knowledge into something new and is carried out continuously in order to achieve
the company’s strategic goals through innovative actions and processes (Hurley & Hult, 1998;
Lawson & Samson, 2001; Wang & Ahmed, 2004; Yang, 2012).

The innovative capability of trucking companies in this study is influenced by technological
capabilities, market orientation, and supplier relationships. The three factors above play an

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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important role in increasing the trucking company’s innovative capability. For this reason, it is
critical to review and assess the readiness and maturity of a trucking company’s innovative
capabilities. There is less research on the innovative capability for the service industry than for
the manufacturing industry. Moreover, research that focuses on the innovative capability of
trucking companies is also rare, especially those that examine the maturity level of the innovative
capability in trucking companies. This assessment is useful for mapping the maturity level of the
trucking company’s innovative capability based on the three factors above, to then be used in
determining the next strategic step (Proenca & Borbinha, 2016). The data obtained plays an
important role in knowing industry developments in identifying gaps to ensure success and assist
companies in maintaining their status as market leaders (Antunes et al., 2014). This study aims to
assess the maturity level of trucking companies’ innovative capability in Indonesia to compare
their implementation in the field with the strategies of companies and others (Rdglinger et al.,
2012; Zhang et al., 2017).

This study uses the capability maturity model as an instrument to assess the maturity level of
trucking companies’ innovative capability and adopt related measures (Y. C. Chen & Wang, 2018).
The superiority of this model has been confirmed by various studies (Appleby & Mavin, 2000;
Delaney & Huselid, 1996; Huselid, 1995). The framework will assist companies in prioritising the
capabilities on which they should focus. Companies can critically evaluate the components of their
innovative capability to help them become competitive. This study focuses on trucking companies
in Indonesia to assess maturity levels. The research questions for this study are as follows.

RQ 1: What is the maturity level of a trucking company’s innovative capability? To what extent is
the maturity level of this trucking company’s innovative capability influenced by such determinants
as the maturity level of technological capability, market orientation and supplier relations?

RQ 2: Do trucking companies in various industries have the same level of maturity in their
innovative capability? Does the company’s size, whether based on truck units owned or annual
revenue, affect the maturity level of a trucking company’s innovative capability? Are the determi-
nants of the maturity level of a trucking company’s innovative capability different in the above
groupings?

This research is structured as follows. Part 2 contains a review of the literature on innovative
capability, the components of innovative capability and an explanation of the maturity model in
the context of a trucking company. Section 3 presents an empirical research design using data on
52 trucking companies in Indonesia. Section 4 discusses the results obtained. In addition, we also
analysed the groups and compared the results with one another. Section 5 is the discussion, and
section 6 offers concluding comments, limitations of the study, and suggestions for future research
and strategies to overcome these limitations.

2. Literature review

2.1. Innovative capability

The innovative capability is the entire ability of a company to change, adapt and implement ideas
and knowledge (processes, systems, products, services, and many others) into something new and
carried out continuously for the company’s strategic interests through innovative behaviour and
processes (Hurley & Hult, 1998; Lawson & Samson, 2001; Wang & Ahmed, 2004; Shou et al.,, 2016;
Yang, 2012). This innovative capability influences the success and sustainability of the company
(Cardozo et al., 1993; Lai et al.,, 2015).

Trucking companies are an important part of the supply chain. Factors that influence the
innovative capability in the supply chain in previous research, among others, are competence,
flexibility, responsiveness (Ferrer et al., 2011), collaboration (Swink, 2006), network contribution
(Delbufalo, 2015), and big data (Tan et al.,, 2015). Innovative capability in the logistics sector
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positively impacts performance (Grawe et al,, 2011; Ho & Chang, 2015; Kafetzopoulos & Psomas,
2015). ideally, logistics companies focus more on providing better services to customers (Wang
et al.,, 2020). Just-in-time systems result from the logistics sector’s innovative capability, saving on
warehouse space and reducing overall costs (Wei et al., 2018). As part of the supply chain and
logistics, trucking companies must also develop their innovative capabilities to improve their
performance. In this research, the innovative capability of trucking companies consists of techno-
logical capabilities, market orientation and supplier relationship. The components will be discussed
in the following sub-sections.

2.2. Innovative capability components

2.2.1. Technological capability

Technological capabilities are the current capabilities and future potential to apply specific tech-
nologies, solve technical problems, or improve technical functions (Lefebvre & Lefebvre, 2002;
Nicholls-Nixon, 1995). Technological capability is an attempt by a company to change or improve
the quality of products and processes, with the creation of knowledge, technical capabilities and
the integration of new, more advanced components (Kyldheiko et al., 2011; Quintana-Garcia &
Benavides-Velasco, 2008; Radosevic & Yoruk, 2016).

Technological capabilities are the driving force for innovation in companies (Hsieh & Tsai, 2007).
Technological capabilities are the foundation for companies to build capabilities and processes to
innovate (the innovative capability; Eng & Okten, 2011). Innovative capability is the ability to create
new technologies, product or process features and designs, and develop company ideas (Bell &
Figueiredo, 2012). Technological capabilities support the formation of this capability because tech-
nological capabilities also include the ability to conduct research and development (Radosevic &
Yoruk, 2016). This ability plays two roles: the ability to absorb knowledge from outside the company
and carry out leading-edge technology (Szalavetz, 2019). Technological capabilities play an important
role in increasing the trucking company’s innovative capability. Currently, digital transformation and
the use of advanced technology are increasing along with the progress of the times. The progress of
the times is closely related to the use of technology, so that ability in this field is important.

2.2.2. Market orientation

Market orientation is the company’s philosophy always to meet customer needs (Aziz & Omiar,
2013). Market orientation is a response to and commitment to customer needs and wants. It is
done by creating better value than competitors by coordinating activities to achieve customer
satisfaction (Narver & Slater, 1990; Ruekert, 1992). Market orientation is a company marketing
concept that puts the customer at the centre of the company’s strategic thinking and operations
(Keskin, 2006). It is done by analysing market information (Aziz & Omar, 2013). Market orientation
must align with the company’s strategy because it directly impacts technology choice and product
development (Conant et al,, 1990; McKee et al.,, 1989). High market orientation gives birth to
processes, behaviours, and skills reflected in the company’s culture in meeting customer satisfac-
tion and paying attention to the responses and capabilities of competitors (Prasad et al., 2001).

Market orientation has three related parts: customer orientation, competitor orientation, and
coordination between functions (Mukhtar Shehu & Mahmood, 2014; Narver & Slater, 1990).
Customer orientation continuously communicates and defends customer needs (Han et al,
1998). Customer orientation is a major factor because creating superior value is carried out for
customers (McNaughton et al., 2002). Competitor orientation is a company’s effort to predict its
strengths and weaknesses in the short and long term to provide better customer service than
competitors (Huhtala et al., 2014). The last is coordination between company functions individually
and in departments to synergise and collaborate to achieve company goals (Zehir et al., 2015).

In this study, the trucking company’s market orientation focuses on two aspects of market
orientation, namely customer orientation and competitor orientation. Customer-oriented
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companies continuously and consistently innovate to meet the needs and retain their main
customers (Chaudhry et al., 2019). Amid intense competition, innovative companies focus on the
current market and try to meet customers’ needs in the future (Hortinha et al., 2011). Customer-
oriented companies tend to develop innovative capabilities. It is intended to make companies
more innovative and responsive to customer needs (Chaudhry et al., 2019). Customer orientation
positively correlates with innovative capability (Appiah-Adu & Singh, 1998; Grinstein, 2008).
Competitor orientation is a source for organisational learning, which can develop innovative
capabilities specifically (Lisboa et al., 2011; Slater et al., 2014). Although competitor orientation
is considered less important than customer orientation, it is still an important part of its innovative
capability. It will be further proven by the data obtained by comparing the orientation of custo-
mers and competitors.

2.2.3. Supplier relationship

In line with the resource dependence theory, supplier relationships are interdependent relation-
ships between companies and suppliers to produce effective and efficient business operations.
However, the level of dependence is usually associated with price (I. S. N. Chen & Fung, 2013).
A high bond relationship is collaborative, and this relationship describes a close bond with high
dependence. This relationship relates to a commitment to achieving long-term benefits (Day,
2000).

Good relational relationships enable suppliers to tailor their operations to support their specific
needs. Companies also tend to invest more with longer relationships especially with their key
suppliers, i.e., suppliers who supply key technologies and other major inputs. Sometimes the
change of suppliers is costly, and this is due to the investment of money, time and experience
spent in the relationship (Tsai & Hung, 2016). As time and experience gain, the urge to forge closer
relationships grows stronger. It can be realised through collaboration, integration and corporate
alliances (Krause et al., 2007). The involvement of suppliers in product development has a positive
impact because apart from reducing costs, it also improves quality and technology. It allows the
use of new ideas that the company has not thought of (Story et al., 2009).

Relationships with suppliers are company assets because they increase supplier innovation,
ultimately improving company performance (Oke et al., 2013). Suppliers have access to technolo-
gical advances, processes, materials, and ideas to benefit corporate innovation (Koufteros et al,,
2005; Schoenherr & Swink, 2015). Product development innovation requires alignment between
suppliers and companies, arising from long-standing and good relationships (Lee, 2002). This
relationship allows the utilisation of the capabilities possessed by the supplier (Martins &
Terblanche, 2003). This relationship also generates mutual trust, positively impacting product
innovation (Corsten & Felde, 2005). This trust is obtained from the involvement and contribution
of suppliers to the development of the company’s innovative products (Jajja et al., 2017). Supplier
involvement maximises the company’s product innovation and reduces uncertainty (Lettice et al,,
2010).

The innovative capability is the company’s ability to support the innovation culture of the entire
company, and this is not only produced by the research and development department (Petroni &
Panciroli, 2002). Collaboration and communication relationships, including with suppliers, impact
the company’s innovative capability (Hurley & Hult, 1998). Relational resources have a major
influence on the company’s innovative capability (Shou et al., 2017; Sulistyo & Siyamtinah,
2016). Companies that have good relationships with suppliers can take advantage of the innova-
tive capability and supplier insight to ultimately increase the company’s innovative capability (Oke
et al,, 2013).

2.3. Capability maturity model (CMM)
The concept of process maturity in the context of this research is the Capability Maturity Model

(CMM). The term maturity can be interpreted as being ready, complete, and perfect to perform
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a task. Therefore, the capability maturity model can be defined as an activity that uses various
tools and practices to assess the strengths and weaknesses of the company’s ability to grow and
develop through an evolutionary path from immature organisational processes to become mature,
efficient, and effective (Wibowo & Waluyo, 2015). The model determines the company’s current
state from experience, resources used, operational methods, goals and priorities, and ways to
achieve company goals (diagnoses; Tubis & Werbiriska-Wojciechowska, 2021). Furthermore, these
results are used for decision making in finding ways to improve the main factors that contribute to
increasing the company’s competence (planning).

The concept of process maturity initially used an improvement cycle (Plan—Do—Check—Act).
This concept came to the attention of the Software Engineering Institute (SEI), which Carnegie
Mellon University further developed in the United States in 1995. Initially, this concept was used as
a software process control for continuous process improvement (Facchini et al., 2020; Mendes
et al,, 2016). Various organisations have used this concept, such as governments, businesses, and
other organisations. This concept is also commonly used in application areas such as project
management, risk management, supply chain management (Fischer et al,, 2016), and many
others.

The maturity model concept dates back to the 1980s by Watts Humphrey at IBM (Y. C. Y. C. Chen
& Wang, 2018). This concept assumes that a process of growth and development depends on
regulation, management, performance measurement, and control. Maturity of the process occurs
through the institutionalisation of policies, standards and organisational structures. Adopting this
model will mature practice, starting from inconsistent and not clearly defined practices, then
becoming a continuously improved practice so that business processes become comprehensive
and clearly defined to optimise innovation (Tubis & Werbiriska-Wojciechowska, 2021). The advan-
tage of a mature process is reducing time for a shorter development cycle (Lockamy & Mccormack,
2004).

The main purpose of this model is to assess the achievement of results against the target
maturity process. Of course, when the company’s processes are more mature, they will be better
prepared to face challenges and carry out business innovations (Rudnicka, 2017). The model is
a tool or roadmap to compare, describe, measure, and determine steps (Proenga & Borbinha,
2016). The maturity model is used to assess the company’s state according to the state described
by the model as a starting point for improving the company’s processes. The maturity model can
be compared with other companies (Roglinger et al., 2012; Zhang et al,, 2017).

This capability maturity model is used to increase its knowledge, skills, and abilities to achieve its
goals (Bill Curtis et al., 1995). It relates to the ability to carry out important company activities so
that investments will generate benefits for the company. This ability is unique and comprehensive,
accumulated from experience, process, learning, skills, and knowledge (Wademan et al., 2008).
The advantages of the capability maturity model have been confirmed by many studies (Appleby &
Mavin, 2000; Delaney & Huselid, 1996; Huselid, 1995). These advantages include, among others,
the capabilities required by the job to be more recognisable, the application of a system that is
more targeted and easy to understand, consistent repetition of activities, continuous improvement
to obtain the best work practices (Y. C. Y. C. Chen & Wang, 2018). Doing so requires an under-
standing of the organisation as a whole and the direction of the company’s goals in the future
(Brookes & Clark, 2009).

The capability maturity model combines best practices as a reference for assessing the maturity
of processes within the organisation, ranging from unmeasured and structured processes to
mature processes (Herbsleb et al., 1997). This model provides a systematic framework for bench-
marking and improving performance. Two areas of application of this model are, among others,
a model for assessing the maturity level of company capabilities and project management
maturity (Demir & Kocabas, 2010). This model can help organisations save, improve quality and
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encourage efficient behaviour to reduce risk amid intense business competition (Antunes et al,,
2014). The capability maturity model is a measurement model to evaluate organisational cap-
ability (Lahrmann et al,, 2011).

The capability maturity model emphasises incremental improvement rather than radical innova-
tion. According to Fraser et al. (2002), there are three characteristics of the firm’s capability
maturity model.

» The model generally has three to six maturity levels.
+ Several processes with criteria or activities must be carried out at each maturity level.

* Each activity is described for each stage of maturity. This step is divided into three to six levels for
continuous process improvement.

This level is intended to measure and evaluate the company’s capabilities or processes (Paulk
et al,, 1993). This process helps the company continuously improve so that mature processes and
capabilities are obtained. Each level has different challenges to gradually increase the company’s
capabilities and make the company’s processes and capabilities grow and develop mature.

There are three types of maturity models (Mendes et al., 2016). First is the maturity grid,
complete with descriptions for each maturity level. The second is a type of questionnaire. This
level of maturity can be measured through a five-point Likert scale (De Bruin et al., 2005). The
questions in this section are about ranking best practices within a given maturity level. Third,
a complex maturity model contains goals and practices that are general to specific for each
process and each stage of maturity level.

This maturity level is a gradual evolutionary process that symbolises the company’s maturation
path. The company will be evaluated based on the current maturity level and carry out a series of
processes for improvement to enter a higher maturity stage (P6ppelbuf® & Réglinger, 2011). When
the level of maturity associated with specific activities increases, the company will operate more
efficiently (Becker et al., 2010). An important characteristic of the capability maturity model is that
it is gradual and continuous, during which the company can decide which approach to take. The
continuous approach allows the company to choose the specific process it wants to improve, while
the phased approach allows for implementing a series of processes using a proven path to improve
the company compared to other companies (Antunes et al., 2014).

The ability maturity model in this study uses five maturity levels as follows (Y. C. Chen & Wang,
2018; Facchini et al., 2020; Herbsleb et al., 1997; Paulk et al., 1993; Vakaslahti, 1997):

(1) Initial: At this time, the ability is still not well regulated, inconsistent, and sometimes not in
sync with other activities, even developed inappropriately. Success depends on the efforts
and performance of individuals who encourage and are motivated to perform a task. The
company also does not understand the importance of building capacity, so that it has not
supported the development of this activity.

(2) Repetition: The success of the capabilities in the first phase becomes the impetus for
repeating the process that has proven successful for other problems with similar applica-
tions. This process can be implemented, documented, managed, trained, measured, and
improved. The costs, completion time, required functions and performance in the previous
stage become the reference for this stage. Process discipline is a prerequisite for successful
reproduction.

(3) Defined: The process is organised, documented, standardised, integrated into the organisa-
tional capability process comprehensively. All company activities use versions that have
been approved and adopted into company standards for the maintenance and development
of enterprise capabilities. This defined process helps the company to work more effectively,
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(4)

(5)

and each component understands the roles and responsibilities in the defined process. The
training program is implemented to ensure employees have sufficient skills and knowledge.
It is aimed at creating stability and consistency of successful and controlled repetition.

Managed: At this stage, the company determines the quality objectives for the results and
processes. Productivity and quality are aspects that are measured consistently and well
defined. It is intended for process evaluation. Performance is expected to fall within the
standard tolerance limits that have been determined with minimal variations. When this
limit is exceeded, actions are taken to improve the situation so that consistency and
performance can be predicted properly. Detailed and detailed steps are collected and
analysed in every company process. Understanding and control are further developed by
developing and improving the company’s human resource capabilities.

Process Optimisation: Continuous improvement of processes and methods and feedback
from measurement and use of innovative ideas and technologies. It is aimed at identifying
weaknesses and building the company’s competencies proactively. The company’s capabil-
ities continue to be gradually improved in existing processes by using new technologies and
methods.

Table 1 further describes the levels of the capability maturity model for each factor, the focus
areas of concern and the focus of attention for each maturity level. Three factors contribute to the
innovative capability of trucking companies, market orientation (customer and competitor orienta-

tion),

technological capability and supplier relationship. Each of them consists of five levels of

Table 1. Maturity model for innovative capability of trucking company

Customer Competitor Technological Supplier
Orientation Orientation Capability Relationship
Level 1 (Initial) New activities initiated
Level 2 Compensation

(Repetition)

Training and development

Performance Management

Human resource allocation

Communication and coordination

Workplace environment

Level 3 (Defined) Creating participation culture

Competence based practice

Competency and career development

Human resource planning

Knowledge and skill analysis

Level 4 (Managed) v Company performance alignment

Company capability management

Company performance management

Working group development

Practice based on group competence

Mentoring
Level 5 (Process Continuous Innovation
Optimisation)

Coaching

Continuous capacity improvement

Company performance alignment

Adapted From: (Y. C. Chen & Wang, 2018; Herbsleb et al., 1997; Vakaslahti, 1997)
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Figure 1. Trucking company’s
innovative capability maturity
model.

X: cogent.-business & management

maturity. The Initial (first) level consist of one indicator, repetition (second) level consist of six
indicators, defined (third) level consists of five indicators, managed (fourth) level consist of six
indicators, and (fifth) process optimisation level consists of four indicators.

3. Methodology

The study conducted an empirical analysis using quantitative research methods to assess the
maturity model level in this study. Figure 1 illustrates the maturity model for innovative capability
used in this research. Firstly the market orientation maturity model is obtained from the customer
and competitor orientation. Next, the innovative capability maturity model is obtained from the
market orientation, technology capability, and supplier relationship maturity model. Data is then
collected through a survey distributed to respondents from truck-owning companies. The survey
uses online questionnaires to collect data, which will be analysed further. The details of each step
are described in the following subsections.

3.1. Data collection

The structure of the questionnaire in this study consisted of three parts. The first part contains an
introduction, the purpose of the study, guarantees of confidentiality, and brief instructions for
filling out the questionnaire. The second section discusses the selection of respondents (name,
company name, and title) and demographic information about the companies surveyed (industry
sector, number of employees, and average annual sales). Respondents were asked to submit
personal data and choose several options for the first and second sections and fill in demographic
data.

The third section contains factors that affect the maturity level of trucking companies’ innova-
tive capability, such as the maturity level of technological capabilities, the maturity level of market
orientation in which consist of the maturity level of customer and competitor orientation, and the
last is the maturity level of the supplier relationship. The previous section has presented the
definition of a maturity level to assess the innovative capabilities in trucking companies. There
are two answer choices for each question (yes/no), based on whether or not it is done in the
company. The questionnaire was adapted based on previous research and is listed in Table 1.

This study uses an online self-filling questionnaire. This method is efficient and has a relatively
lower cost, and is easier to manage (Kothari, 2004) compared to other methods. Data collection
uses company lists from trucking associations and other sources. An electronic and voice message
was then sent inviting the trucking companies to participate in the survey. This questionnaire is
answered by positions at the supervisor level and above.

Maturity Level

Innovative Capability

T

Maturity Level

Maturity Level Maturity Level

Market Orientation

T~

Technological Capability Supplier Relationship

Maturity Level

Customer Orientation

Maturity Level

Competitor Orientation
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3.2. Sample and data characteristics

The sampling technique ensures that the sample obtained is representative of the population so
that the study can be generalised (Forza, 2002). The population of this research are trucking
companies in Indonesia. Table 2 shows, as many as 72 respondents filled out the online ques-
tionnaire, but only 52 (72 percent) of the questionnaires could be used because the company had
trucks, and the rest did not (28 percent). The respondents were spanning from supervisor to top
management positions. We cluster the 52 companies into those who are (1) purely trucking
companies, (2) Distributors who own trucks, (3) Third-party logistics who own trucks, (4) Courier
companies who own trucks, (5) Manufacturing companies that own trucks, and (6) Other than 1-5
but own trucks. Table 2 illustrates the requested demographic data by industry type, the number of
trucks, and annual sales.

3.3. Data analysis method

Table 3 lists the scores for the maturity level manufacturing firms to determine their current status
during subsequent analysis (Lin et al.,, 2020). After the data is collected, descriptive statistics are
then conducted using Excel and classified and grouped into non-hierarchical clusters (Lin et al.,
2020), as shown in Table 2. This cluster is divided into three groups, based on industry, the number
of trucks owned, and the average annual income. Because like companies are grouped together,
key issues are more obvious/easier to observe/stand out. In this way, the companies can be more
assessed objectively. The data is then processed further using SPSS to determine the reliability
(alpha coefficient) and validity (Pearson Correlation) of the construction used. Analysis of variance
was used to verify the effects of the different dimensions. Then Pearson correlation analysis is used
to investigate the factors that influence the innovative capability of trucking companies.

4. Research analysis

4.1. Data analysis and results

Research from 52 trucking companies showed that only one company surveyed is immature
(level 1), 20 companies are partially mature (levels 2-3), and 31 companies are in the early
stage (23) or later stage (8) maturity (level 4-5; Figure 2). The levelling was based on the average
score of three criteria. As the average score would likely be in the form of decimals, the cut-off for
level L would be L+ 0.5. For example, a score between 2.5 and less than 3.5 is classified as level 3.
For practical purposes, the analysis should also be done at the factor level in addition to the
aggregated score that determine the maturity level.

Table 4 presents the results of the sample obtained (mean and standard deviation) as a whole.
The study then categorises the results into three groups based on industry type, number of trucks,
and annual sales. This table also describes the contribution of the maturity level of customer and
competitor orientation to the maturity level of market orientation. The maturity level of market
orientation, technological capability and supplier relationship to the maturity level of the trucking
company’s innovative capability. In Table 4, the standard deviation shows that customer orienta-
tion shows a lower distribution when compared to competitor orientation, technological capability,
and supplier relationship.

The trucking company market orientation (customer and competitor orientation) is found in the
mean value in Table 4. The maturity level of customer orientation shows the highest maturity level
with a value of 4.4, while for competitor orientation, the value is 2.19. From these two results, the
market orientation maturity value is generated by adding and dividing by two to obtain the mean
(3.29). A radar graph is then used (Figure 3) to illustrate the three dimensions of a trucking
company’s innovative capability (market orientation, technological capability and supplier relation-
ship). The maturity level of technological capability shows a high level of maturity with a score of
3.94, followed by market orientation 3.29, and supplier relations 3.15. The value of the trucking
company’s innovative capability is obtained by adding up the three maturity components and then
dividing them by three to obtain the mean (3.46)
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Table 2. Sample description

No Item Frequency Percentage

Respondent Demographic
Analysis:

Truck Ownership

1 Company Owns Truck 52 72%
2 Company Do Not Own 20 28%
Truck
Job level
1 Director 52 72%
2 Manager 12 17%
3 Supervisor 8 11%

Demographics of
Respondents by Type of

Industry:

1 Trucking company 18 35%

2 The distribution company 3 6%
that owns trucks

3 The third-party logistics 18 35%
company that owns the
truck

4 Courier company that 2 4%
owns the truck

5 The manufacturing 5 10%
company that owns
trucks

6 Companies other than 6 12%

those mentioned above,
but own trucks

7 The company do not own 20 28%
truck

Demographics of
Respondents by Number

of Trucks:
1 Own 1-10 trucks 14 27%
2 Own 10-100 trucks 18 35%
3 Own 100 units of trucks 20 38%
and above
4 Company do not own 20 28%
truck

Demographics of
Respondents by Annual

Sales:
1 Under 1 billion Rupiah 5 7%
2 Between 1 billion— 17 24%
25 billion Rupiah
3 Above 25 billion Rupiah 50 69%

The Pearson correlation coefficient is in the range of —1 to 1. A person’s correlation value close to
1 indicates a strong relationship between the two variables. An increase in the absolute value of
one variable will cause the other values to increase. This correlation value can be positive or
negative. The analysis results in Table 5 show a positive correlation between market orientation,
technological capability and supplier relationship. Positively correlated variables show the same
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Table 3. The score for maturity level and stage (based on questionnaires)

Level 1 Level 2 Level 3 Level 4 Level 5
1-3 4-9 10-14 15-19 20-22
Immaturity Partial Maturity Maturity

Figure 2. Overall maturity level. Maturity Assessment

0 |

Level 1 Level 2 Level 3 Level 4 Level 5

Table 4. Descriptive statistics, mean, and standard deviation

N Mean Std. Deviation
Customer Orientation 52 4,4038 0,82,271
Competitor Orientation 52 2,1923 1,58,471
Market Orientation 52 3,2981 1,01585
Technological Capability 52 3,9423 1,33,451
Supplier Relationship 52 3,1538 1,47,375
Innovative Capability 52 3,4647 1,03128
Figure 3. Graph of maturity Innovative Capability Maturity Model

level of the three dimensions of
innovative capability.

Trucking Company

Market Orientation
4.0

3.0

0.0

Technological

Supplier Relationship Capability
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Table 5. Pearson’s correlation results

Market Technological Supplier
Orientation Capability Relationship

Market Orientation | Pearson Correlation 1 440 L21

Sig. (2-tailed) 0,001 0,002

N 52 52 52
Technological Pearson Correlation L4L0** 1 543
Capability

Sig. (2-tailed) 0,001 0,000

N 52 52 52
Supplier Pearson Correlation 421%F 543** 1
Relationship

' Sig. (2-tailed) 0,002 0,000
N 52 52 52

Note: **. Correlation is significant at the 0.01 level (2-tailed).

direction of movement, meaning that an increase in the value of one variable could increase in the
other variable. The opposite is true for variables with a negative correlation.

Table 6 classifies 52 companies into three groups and presents the cluster analysis results.
Companies without trucks are excluded from our analysis (20), so the focus 52 truck-owning
companies. There are seven types of companies for the group based on the industry. The first is
trucking companies (18), distribution companies that own trucks (3), third-party logistics compa-
nies that own trucks (18), courier companies that own trucks (2), manufacturing companies that
own trucks (5), firms in other industries that own trucks (6), and firms that do not own trucks (20).
Third-party logistics companies had the highest maturity level of market orientation (3.6), while
manufacturing companies had the lowest maturity level of market orientation (2.8). Courier
companies and third-party logistics companies had the highest technological capability maturity
(4.4 and 4.5), while manufacturing companies had the lowest technological capability maturity
level (2.0). ANOVA test was performed, and the result was significant at the level 0.05, for
technological capability. In addition to that based on post hoc test from Table 7 the difference
was significant between manufacturing companies and trucking companies (0.01 level signifi-
cance) and also third-party logistic companies (0.003 level of significance). Distribution companies
had the highest level of supplier relationship maturity (3.7) while manufacturing companies had
the lowest supplier relationship maturity level (2.3). From the data above, it can be concluded that
third-party logistics companies, courier companies and trucking companies had the highest level of
maturity of innovative capability (3.7, 3.6 and 3.5) while manufacturing companies had the lowest
level of maturity of innovative capability (2.3). Furthermore, based on ANOVA test performed, even
there was not significance difference (0.188) for innovative capability, Table 7 has shown there are
significant differences at 0.1 level for manufacturing companies and third-party logistic
companies.

For the group based on the number of trucks owned, there are three categories of companies, the
first is the owner of 1-10 trucks (small), the second is 10-100 units (medium), and the third is 100 units
(large) and above. For the maturity level of market orientation, the three have almost the same level
ranging from 3.2 for small companies, 3.4 for medium companies, and 3.3 for large companies. For the
maturity level of technological capability, small companies have a lower level (3.2) while medium (4.2)
and large (4.3) companies have a higher maturity level, and both are almost the same. ANOVA test
was also performed, and the result was significant at the level 0.054, for technological capability. In
addition, based on post hoc test from Table 7 the difference was significant at 0.1 level for small and
large companies (0.063 level significance). For the maturity level of the supplier relationship, the three

Page 12 of 22



Cod
.

&

Lookman et al., Cogent Business & Management (2022), 9: 2094854

cogent--business & management

/10.1080/23311975.2022.2094854

//doi.org

https:

€750 1860 LST0 0090 (‘B1s) brouy S
e 1€ 6'¢ €e LE yoidny uoniq 57 aAoqy €
yoidny uoniq gz
9°€ ze Y g€ vl —uoiig T usamiag z
S¢ 0€ 0¢ N4 1 yoidny uoniiq T 4spun 1
:$9)DS |onuuy Aq sjuspuodsay Jo saiydoibowsq
%50 £98°0 9500 £88°0 (BiS) bAOUY S
9A0QD pup
9¢ €'t €Y €€ 0t SHONJ3 JO SHUN OOT UMQO 9
B3 0¢ [ 7't 3T SYAN41 00T-0T UMO [4
e [43 e e vl SYINA} OT-1 UMO 1
:$yon.) Jo saquunn Aq sjuapuodsay Jo soiydoibowag
881°0 7LL0 800°0 0490 (B1S) bAOUY 3
SYoNnJ1 Umo Inq
9A0QD pauoUBW 9SOy}
7't [43 L'e 7' 9 uby} Jay3o salundulo) 9
SyonJy
sumo 1oyl Aundwiod
€T T 0¢ 8¢ S BunniopNUDW Y| S
32N43 3Y} SUMO
9¢ 0¢ Sy €¢ 14 10y3 Aupdwiod J4a1no) 4
yonay
a3 sumo 3oy} Aundwiod
L'e ze 'Y 9€ 81 sonsiboy Aupd-paiyy sy 3
SyanJy
sumo 3oy} Aundwiod
Y7'e L'e €e 13 € uonnguasip ay| z
g'¢ 3 Y |3 81T Auodwod Buppdniy 1
:Aiasnpur Jo adAj Aq sjuspuodsay Jo soiydpibowsg
Aigodo) sAipAOUUT diysuoipiay Jaijddns Aiqodo) patbojouyda ) UoIIDIUBLQ 1XIDI Aouanbaiy
19A97 faunibp woy ON

uo3paijddp pup 3si) dnoup :sdnoib jo sisAjpup J4331sny) "9 3\qp)

Page 13 of 22



Lookman et al., Cogent Business & Management (2022), 9: 2094854 O;K-: cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2022.2094854

are at almost the same level, for small companies at 3.2, medium companies at 3.0, and large
companies at 3.3. Therefore, the level of maturity of small companies’ innovative capability is at
level 3.2, while medium companies are at level 3.5, and large companies are at level 3.6.

For groups based on annual sales, there are three categories of companies, the first is under
one billion rupiah (small), the second is between one to 25 billion rupiahs (medium), and the third
is 25 billion rupiahs (large) and above. For the market orientation maturity level, small companies
have the smallest market orientation maturity level of 2.5, while medium-sized companies have
the highest market orientation maturity level of 3.5, and large companies 3.3. Small companies
have a lower maturity level of technological capability (2.0), while medium companies have the
highest level of maturity (4.2), and large companies have a technological capability maturity level
of 3.9. For the maturity level of the supplier relationship, the three are at almost the same level, for
small companies at 3.0, for medium companies at 3.2, and large companies at 3.1. Therefore, the
maturity level of small companies’ innovative capability is at level 2.5, while medium companies
are at level 3.6, and large companies are at level 3.4.

4.2. Data reliability and validity

This research used SPSS to measure the bias and distortion of the variables to ensure the data is
valid and reliable. A reliability test evaluates the consistency and implementation of the measure-
ment scale in repeated experiments. Stability describes the ability of a measure to produce the
same response consistently (Hair et al.,, 2010). The measurement scale is based on the correlation
between two or more indicators in one construction, also known as testing using alpha coefficients
(Cronbach, 1951). The alpha coefficient in this study was 0.719 is above the minimum value of 0.7,
indicating acceptable level of reliability (Nunnally, 1975).

The validity test was carried out to ensure that the research instrument was valid and feasible.
Based on Table 8, it can be seen that the Pearson Correlation value of market orientation maturity
level is 0.718, Pearson Correlation technology capability maturity level is 0.834, and Pearson
Correlation supplier relationship maturity level is 0.849. All items of the maturity level of trucking
company’s innovative capability produce a Pearson Correlation value of more than
t-Table (2-Tailed) with N = 52 and a significance level of 0.01%, namely
t-Table (2-Tailed) = 2.704 so that all items are considered valid.

5. Discussion

Trucking companies need to innovate to survive in this uncertain business environment. The
degree of innovation differs from company to company, but most of them are related to digitaliza-
tion. Based on the interview with a number of trucking companies, there are various form of
innovation. For example, the money transfer mechanism that was very traditional in the past, now
are moving into cashless. Some other companies have started investing in electric vehicles. Other
offering trucks through online platform with a spot market mechanism.

Based on the findings from the research, we also offer suggestions that trucking companies can
improve their innovative capabilities to a higher level (Rudnicka, 2017). The innovative capability is
the ability of the company as a whole to be able to adapt, change and implement ideas and
knowledge within the company (Wang & Ahmed, 2004; Shou et al., 2016; Yang, 2012). Trucking
companies have a fairly good maturity level of innovative capability with partial maturity to
maturity (3.46). Many studies have mentioned the positive relationship between innovative cap-
ability and company performance (Grawe et al., 2011; Ho & Chang, 2015; Kafetzopoulos & Psomas,
2015). Therefore the higher the innovative capability maturity level is also good indication higher
company’s performance.

For the level of maturity per group of companies, based on the type of industry, third-party
logistics companies have the highest maturity level (3.7), followed by courier companies (3.6) and

trucking companies (3.5), while manufacturing companies have the lowest maturity levels (2.3).
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Table 8. Validity test

Market Technological Supplier Total
Orientation Capability Relationship
Market Pearson 1 L440** 4217 718**
Orientation Correlation
Sig. (2-tailed) 0,001 0,002 0,000
N 52 52 52 52
Technological ‘ Pearson LLO** 1 543%* .834*
Capability Correlation
' Sig. (2-tailed) 0,001 0,000 0,000
N 52 52 52 52
Supplier Pearson 421%F 543** 1 849**
Relationship Correlation
Sig. (2-tailed) 0,002 0,000 0,000
N 52 52 52 52
Total Pearson 718* .834*F .849** 1
Correlation
‘ Sig. (2-tailed) 0,000 0,000 0,000
N 52 52 52 52

**. Correlation is significant at the 0.01 level (2-tailed).

The three types of companies above serve (transport) goods belonging to third parties while
manufacturing companies transport them. The development of the innovative capability in the
manufacturing sector is focused more on its core business. Meanwhile, the core business is the
transportation service itself to transport goods on behalf of other stakeholders.

Table 6 shows that firms owning 1-10 trucks have a much lower Innovation capability (3.2)
compared to firms owning 10-100 trucks (3.5) and firms owning over 100 truck (3.6) So the level of
capital invested and resources available at their disposal seem to have a bearing on the capability
maturity. This insight is further strengthened by the fact that Table 6 also shows that firms with
annual turnover of under 1 billion Rupiah have a lower capability maturity of 2.5 compared to the
other two counterparts at 3.5 and 3.6.

Previous literature has emphasised the important role of market orientation in developing
a company’s innovative capability (Atuahene-Gima & Ko, 2001; Hult et al., 2005; Lisboa et al,,
2011; Ngo & O’Cass, 2012). This research focuses on two important market orientation compo-
nents: customer and competitor orientation. The level of customer orientation is twice as big (4.40)
compared to competitor orientation maturity (2.19). Customer orientation is the most important
market orientation (Deshpandé et al., 1993). Of course, it is not surprising that trucking companies
prioritise customer orientation over competitor orientation and the presence of competitors is not
considered as a threat.

Suppose we look in more detail at the results of the maturity level per group of companies.
Third-party logistics companies that own trucks have a higher maturity level of market orientation
than other group of companies that own trucks. The manufacturing company, even they own and
operate trucks for transporting their goods, do not show a strong attitude of market orientation,
with a score of substantially lower, 2.8. This is somewhat understandable as they transport their
own goods.

Technological capabilities accumulate over time, obtained from technology experience (Zhou &
Wu, 2010). It allows the formation of new capabilities as the main driver (Hsieh & Tsai, 2007) of
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innovation (Zahra & George, 2002). Technological capabilities are the foundation of the company’s
innovative capability (Eng & Okten, 2011). From the results obtained, the technological capability
has the highest level of maturity compared to other factors (3.94). In line with previous research,
trucking companies believe that technological capabilities are an important contributor to the
company’s innovative capability. In recent years, one important aspect of innovative capability is
obviously competencies related to digital technology. Trucking companies are required to use
digital technologies to deliver better services to shippers and customers.

In more detail on the type of industry, the highest level of technological capability maturity is in
courier companies (4.5) and third-party logistics companies (4.4). Technological developments in
the e-commerce sector drive it. COVID-19 has also accelerated the development of technological
capabilities in the industry. The manufacturing sector still occupies the lowest level (2.0) because
trucks are a supporter of its main business. For company size based on units of truck owned and
annual revenue, medium and large companies have a maturity level of technology capability
compared to small companies. It is because larger companies have more resources to focus on
developing these capabilities when compared to smaller companies.

Good relations with suppliers positively impact the creation of ideas within the company (Story
et al, 2009). It is a company asset because it can improve company performance (Oke et al,
2013). Suppliers have access to technologies, processes, materials and ideas that are useful for
developing the company’s innovative capabilities (Koufteros et al., 2005; Schoenherr & Swink,
2015). The maturity level of supplier relationships in trucking companies is partial maturity
(3.15). This relationship with suppliers is not carried out intensely for trucking companies, unlike
relationships with customers. Purchases of goods from suppliers are not carried out continually.
The level of maturity of supplier relationships is highest in distribution companies (3.7). Distribution
companies rely on a continuous flow of goods from their suppliers. Relationships with suppliers are
carried out more intensely, so it is not surprising that the maturity level of supplier relationships is
becoming more mature. It is different with manufacturing companies (2.20). On average, the size
does not affect the difference in the maturity level of the supplier relationship owned by the
company, this is in line with the maturity level of the innovative capability.

We have conducted a quick interview with three representatives, each from a different group of
companies. We aim to obtain insights into their opinion regarding their maturity level based on the
assessment that has been done. The first representative is a third-party logistic company owning
more than 100 trucks; the second is trucking company owning more than 100 trucks, and the
manufacturing company owns less than ten trucks. Generally, they approve the results. The
greater maturity level in company one and company two is due to tight competition. Therefore
they need to find a new way to remain competitive in the industry. For company three, the lower
maturity level is due to trucking not being part of their core business, so they consider no need to
improve their maturity level. In terms of size, larger companies (companies one and two) have
more resources allocated for maturing their innovative capabilities than company three. It also
indicates the result aforementioned.

6. Conclusions

In this study we develop a model and instrument to assess maturity model of innovative cap-
ability. This maturity model is designed for companies that involve in managing freight transporta-
tion via road. There has been very limited works that attempt to address innovative capabilities of
trucking transport and hence our model provides significant contribution to the field. The instru-
ment has been used to assess maturity level of 52 companies that involved in road transportation
in Indonesia. The study revealed that most companies are in level 4 in the range of 1 to 5. The
spread is quite wide where some companies are still in levels 1 or 2, while some other are already
in level 5. This indicates that there is a wide range of innovative capabilities of trucking companies
in Indonesia.
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We were also able to breakdown the responses based on the types of companies. Even though
generally we focus on trucking companies, but some respondents were manufacturing companies
that handled transportation of their own products. Interestingly, in any aspects these companies
show a substantially lower maturity level compared to companies that purely do trucking business
or other service companies like distributors or third-party logistics that see transportation as
a service to other companies. However, this study is based on a relatively small sample size and
doing a larger scale observation is needed to arrive at a more convincing conclusion. This could be
an important agenda for future studies.

There are some other avenues worth investigating in the future studies. For example, the issue
of environmental sustainability that may not be put as a priority by trucking companies. But we do
believe that future oriented transport companies need to put environmental sustainability as an
important agenda. Future research may also explore the interrelation between maturity model
and the stages of the diffusion of innovation as was originated in Beal et al. (1957). It is interesting

to see for example, if the early adopter typically having higher maturity level.
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