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Abstract: Several state-owned companies (SOEs) have successfully implemented process innovation.
This paper examines the success factors that influence the successful implementation of process inno-
vation in Indonesian state-owned companies. The present study used the three stages of an online
questionnaire in the Delphi method to obtain consensus from experts. The consensus was measured
based on the mean and standard deviation of the assessment answers provided by our respondents.
Based on the development of process innovation implementation frameworks shown in previous
studies, we obtained 28 factors that influence the successful implementation of process innovation.
Our panelists believed that human resources and organizational factors, such as leadership, problem
understanding, strategy, and culture, affected the success of process innovation in SOEs, even more
than the research and development budget, support, and commitment factor of a given company.
Meanwhile, cost efficiency was the main factor driving a company’s motivation to implement process
innovation. The success factors in implementing process innovation are an essential consideration
for the management of other SOEs eager to improve their company’s innovation performance, espe-
cially process innovation. Success factors were carried out comprehensively for all implementation
indicators of process innovation, including inputs, process (idea generation, idea selection, and idea
implementation), outputs and outcomes, diffusion, culture, strategies, and push and pull factors.

Keywords: success factors; process innovation; state-owned enterprises; Delphi method

1. Introduction

Innovation is a business activity carried out by a company in its development efforts
by creating added value in its business processes [1]. A company has a differentiating
competence to face global competition with other competitors with added value. Several
studies have witnessed a positive correlation between innovation and increased company
business performance [2—4]. The Ministry of State-Owned Enterprises (SOEs) of Indonesia
encourages the growth of a culture of innovation in state-owned companies. This is an effort
to increase the role of SOEs in the Indonesian economy, which is considered relatively low
compared other countries. Pranoto [5] presented data that the contribution of Indonesian
SOEs to Indonesia’s overall GDP was only 6%; compared to other developing countries in
Latin America, Mexico, Brazil, Argentina for example have reached 8%, 15% for countries
in Africa, and up to 50% contribution of SOEs for overall GDP in the Middle East region
countries. Since 2013, the Ministry of SOEs has held an innovation competition among
state-owned companies. While various kinds of innovation arose from the event, only a
small number of SOEs participated. This shows that not all SOEs can foster a culture of
innovation in their corporate environment. Innovation culture can grow positively when
subjected to reliable innovation management. A good innovation management system is
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significant in influencing the number of innovations in a company, although it does not
directly determine the success of innovation in that company.

Based on the open innovation concept, innovation management is one of the types
of knowledge that can be copied or transferred from one company to another [6]. Some
companies meet difficulties in their innovation; therefore, they have to adopt open innova-
tion [7]. While process innovation tends to be tacit [8], its conditions differ in state-owned
companies. SOEs are under the auspices of the same institution (Ministry of SOEs), and they
are required to synergize with one another [9]. Thus, the process of transferring knowledge
between SOEs is relatively frictionless. Mathrani and Edwards [10] stated that organization
structure and management style have a significant role in knowledge transfer. With the
same management characteristics evident among state-owned companies, the copying
process will be easier, albeit with minor adjustments/modifications. Companies proven to
be sustainable in successful innovation can be an example for other SOEs when it comes
to managing their own innovations. Tajudeen et al. [11] also found positive correlation
between external technology exploitation (ETE) and the effort of increasing a company’s
innovation performance.

SOEs also continuously strive to improve their business performance. Even some
SOEs are starting to expand abroad. In order to survive in global competition, SOEs
must improve themselves in doing innovation. Postpaid electricity products by PT PLN
(power production company), the production of liquid fertilizer by PT Pupuk Indonesia
(Indonesian fertilizer holding company), the conversion of household fuel consumption
from kerosene to LPG by PT Pertamina (oil and gas company)—even the promotion of
electric induction cookers by PT PLN—are all examples of successes of product innovation
by SOEs. Some additional examples of the success of process innovation include the
development of automatic train stops (ATS) and e-ticketing by PT Kereta Api Indonesia
9train operator company), dust return technology by PT Semen Indonesia (Persero) Tbk.
(portland cement holding company), the application of digital technology at several airports
by PT Angkasa Pura (airport operating company), the emergence of several android-based
customer service applications, such as m-banking, owned by state-owned banks, and PLN
Mobile, developed by PT PLN. The best example of successful marketing innovation is King
Market, created by PT Bulog (logistics company), which can utilize Bulog’s warehouses for
online food distribution (Panganan.com). The Ministry of SOEs encourages several SOEs
from the same industry cluster to form a holding company in organizational innovation.
PT Semen Indonesia (Persero) Tbk. and PT Pupuk Indonesia are two real examples of
successful organizational transformation. This description of success in innovating can be
one of the knowledge transfer materials between SOE companies; therefore, other SOEs
can do the same. This is an area of study in the research that we accomplished.

The present study focuses on examining process innovation, as it dramatically affects
financial performance [12], although [13] suggests that investment in new technology
(process innovation) in Southeast Asian countries, especially Indonesia, has a negative
correlation to sales growth. More than half of state-owned companies spent budgets on
operational costs. If all state-owned companies can innovate in this area, the resulting
efficiency will be sufficient to increase their performance. While the measurement of
innovation readiness level has not been applied to all SOEs, several lists showing SOEs
participating in innovation competitions demonstrate that only leading SOEs can create
innovation. Therefore, a study to describe the success of innovation—especially process
innovation—is needed so that such innovation can become the primary orientation of other
state-owned companies that are eager to improve their innovation performance. While
this research aimed to examine the main factors that significantly influence the success of
process innovation, a comprehensive study was carried out on the overall implementation
of process innovation in each company. The development of the innovation performance
measurement model framework proposed by Detecon Consulting was applied in the
study [14]. Modifications were made by adding several indicators considered highly



J. Open Innov. Technol. Mark. Complex. 2022, 8, 95 30f 22

important in the implementation of innovation, i.e., diffusion of innovation and push-pull
factors that influence motivational actors.

The Delphi method approach was used to obtain consensus from the sources. This
approach usually involves a small number of people (between eight and fifteen panel
members). Delphi methods that do not require large data are very suitable for the data
collection process during the COVID pandemic. Generally, the pandemic period requires
reducing interaction with others, especially in groups. With these difficulties, the data
obtained will be very limited so that they cannot be analyzed with other statistical methods
such as confirmatory factor analysis. The resources involved in this study consisted of
experts from SOE industry practitioners, officials handling innovation issues at the Ministry
of Research and Technology/BRIN, and academics in innovation. The panelists” discussions
and data collection were carried out online due to the current COVID-19 pandemic.

2. Literature Review
2.1. Innovation

Innovation is essential in almost all fields. Knight [15] defines innovation as adopting
new changes to an organization and its relevant environment. Furthermore, the word
adoption means that an organization has a new idea and then implements it. Similar
definitions are noted in some of the literature (e.g., [16-18]). Academics have slightly
different views of “new” in the definition of innovation. Academics argue that innovation
is something new for organizations that have just adopted it, not something that previously
has never existed [19-23].

Others argue that the word adoption signals something new in a company’s environ-
ment [23-25]. The Organization for Economic Cooperation and Development [26] divided
the novelty of innovation into three levels: global, institutional, and intermediate. At a
global level, innovation is the first change implemented. Institutional level innovation
means that the innovation in question has just been implemented in an institution but has
previously been implemented in other institutions. The OECD defines innovation in [27]
as follows:

Chapter 146: Innovation is the implementation of (i) a new product (good or service);
(ii) new processes; (iii) new marketing methods; (iv) new organizational methods; signifi-
cant improvement in business practices, workplace organization, or external relations.
Chapter 150: A common feature of innovation is that it must be implemented; new or
better products are implemented when introduced in the market; new processes, market-
ing methods, or organizational methods are applied when they are actually used in the
company’s operations.

From the two points above, the definition of innovation is related to products and
processes and two methods: marketing and organization. Product and process innovations
must be new or significantly improved, while both methods (marketing and organization)
must be novel. Apart from being new or significantly improved, a product must be
introduced into the market. A new process or method must be used in the operation of a
given company. Innovation takes place when both conditions are fulfilled.

Another definition describes innovation as a multi-stage process of an organization
for turning ideas into new products or services and improving processes that can compete
in the right market [28]. One of the more straightforward principles of innovation is
explained as the successful exploitation of new ideas [29]. The UK government uses this
brief description in the manufacturing sector to compete in a global market with challenges
from developing countries, including China and India [30]. Merriam-Webster [31] defines
innovation in a modern way as the following: a new idea, creative thinking, or new
imagination in the form of a device or method. Innovation, in this case, is an application of
a better solution to meet new requirements or market needs.
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2.2. Innovation Classification

Several perspectives are used to distinguish between different kinds of innovation. In-
novation is distinguished according to the field in which it is implemented, such as product
innovation (goods/services), process innovation, marketing innovation, and organizational
innovation [27].

Chapters 156-157: Product innovation is the introduction of new or significantly im-
proved goods or services concerning their characteristics or uses. This includes significant
improvements in technical specifications, components, and materials, built-in software,
user-friendliness, or other functional characteristics.

Chapter 169-170: Process innovation is the adoption of new or improved production or
delivery methods. This includes significant changes in techniques, equipment and/or
software. Process innovation is usually carried out with the aim of reducing unit costs of
production or delivery, to improve quality, or to produce or deliver a product.

Chapter 169-171: Marketing innovation is the application of new marketing methods that
involve significant changes in product design or packaging, product placement, promotion,
or pricing of products. Marketing innovation is aimed at better meeting customer needs,
opening new markets, or positioning the company’s products in the market, with the aim
of increasing sales.

Chapter 177-178: Organizational innovation is the application of new organizational meth-
ods in the company’s business practices, workplace organizations, or external relations.
Organizational innovation can be intended to improve firm performance by reducing
administrative or transaction costs, increasing workplace satisfaction (and thus labor pro-
ductivity), gaining access to non-tradable assets (such as uncodified external knowledge),
or reducing supply costs.

Types of innovation are distinguished according to the development of their sustain-
able purposes. These include traditional (economic), social, environmental (green), and
sustainable innovation. Silvestre and Tirca [32] created a matrix of the four differences
based on two main dimensions of concern—social and environmental. Traditional innova-
tion is carried out according to the traditional goal (paradigm) of establishing a company
for maximizing profits and is more oriented toward financial output [33,34]. Dawson
and Daniel [35,36] proposed social innovation as an innovation that is carried out to con-
tribute to community welfare and increase social capital. Environmental innovation [37,38],
better known as green innovation [39], or specifically as low-carbon innovation [40], is
innovation carried out on products or processes (methods) to reduce harmful impacts
on the environment. Sustainable innovation, which is balanced between the three pil-
lars of sustainability (economic, social, and environmental), is an innovation that focuses
on environmentally friendly technology by considering the socio-economic aspects of a
company. Various terms have been widely used to provide a clear description of this
type of innovation, including sustainability-oriented innovation [41,42], socio-ecological
innovation [43], sustainability-related innovation [44], sustainable innovations or sustain-
ability innovations [45], sustainable development innovation [46], and innovations toward
sustainability [47].

An innovation’s type is distinguished based on its emergence alongside the strategic
development of its business model towards changes in the market and the technology
used [48,49]. Kulakauskaite [50] provided a simple definition of the four types of inno-
vation: incremental innovation means product development, disruptive innovation is
the introduction of new products, architectural innovation means entering new markets,
and radical innovation is the creation of new markets. It consists of incremental /routine,
architectural, disruptive, and radical innovations. Incremental /routine innovation is the
most common type of innovation companies carry out by utilizing existing technology
to provide added value to a product (goods or service) for the current market/customer.
Architectural innovation is carried out by applying technology in a current business model
to new markets/customers. Disruptive innovation is innovation achieved with new tech-
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nology introduced to the current market/customer, often requiring updates to a company’s
business model strategy. Radical innovation is an innovation carried out by a company
with updates to the technology to create or increase markets/customers without making
strategic changes to its business model.

Chesbrough [51] introduced different innovation models based on the use of innova-
tion resources: close innovation uses internal resources, whereas open innovation involves
a company’s external resources. The use of a close innovation strategy provides benefits
to an organization by increasing the ability of the primary movers, human capital that
positively influences the implementation of innovation [52] and protects company assets,
especially knowledge and/or intellectual property (IP) [53]. An open innovation strategy
provides wider access to external innovation assets [51,54-56] while also minimizing the
risk of innovation failure borne by the company [57,58].

2.3. Process Innovation

Edquist [59] proposed the implementation of organizational and technological aspects
in process innovation. While the OECD has defined process innovation through [27], it
later updated it with the term technological process innovation (TPI) [26] to show a more
precise distinction from organizational process innovation [58,60-63]. TPI is adopting new
or significantly improved technological production methods, including product delivery
methods. These methods may involve changes in equipment or production organization or
a combination of these changes and may be derived from new knowledge. The methods
may be intended to produce or deliver a new or technologically improved product, which
cannot be produced or delivered using conventional production methods, or primarily
to increase production efficiency or delivery of an existing product. This information
relates to organizational and operating methods, quality control, and other manufacturing
procedures. Teece [64] divided the technology category in this innovation process into two
types: hardware such as tools, equipment, and blueprints, and information used to run
hardware more effectively.

Milewski et al. [65] provided a functional design for the process innovation life cycle
that includes: (1) ideas—the initial stages of the emergence of innovation object process
candidates triggered by performance gaps related to the process; (2) adoption—activities to
facilitate innovation by determining investment decisions; (3) preparation—technology de-
velopment and organizational change planning; and (4) installation—the implementation
of the process including the setting of technology and the introduction of organizational
change. Success in each stage of the innovation process is highly dependent on the suit-
ability of technology, knowledge assets, and human capital capabilities [66]. In addition,
other factors can also have an impact on the implementation of process innovation, such
as time availability [67], the accuracy of a company’s strategy [68], and an organization’s
willingness to make changes [69,70].

Process innovation is a source of competitive advantage for companies. With a compet-
itive advantage, organizational performance increases [71]. It is an essential element for the
long-term survival of a company by preparing it to change its business environment per-
manently [65]. Research conducted by [17] showed a positive linear relationship between
innovation and performance. In addition, process innovation created cost efficiency [70]
due to a reduction in the company’s operational costs [72]. Another consequence of pro-
cess innovation is the emergence of new knowledge [73] and the possibility of companies
registering process innovations to obtain patents (IP) so that they have an advantage over
competitors [74]. However, on the other hand, process innovation has several dangerous
consequences, including high monetary costs caused by the purchase of equipment, salaries,
and training to use process innovation tools efficiently and effectively, including investment
in knowledge management systems.
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2.4. Process Innovation in SOEs

SOEs (BUMN in Indonesian) are business entities under the Indonesia Ministry of
SOEs established by the state, and they are required by law to tackle the following ob-
jectives: contribute to national economic growth, the pursuit of profit, public services,
business pioneers, assisting a low economic group of entrepreneurs, cooperatives, and the
community (Law No. 19 of 2003). The Ministry of SOEs has held an innovation competition
between SOEs since 2013 with the title BUMN Innovation Award. The event is held to
encourage state-owned companies to continue innovating and improving their corporate
values. This event has created many process innovations, including the following;:

1. Development of a signal violation prevention system, or ATS, by PT Kereta Api
Indonesia. ATS is a type of safety equipment that can regulate the movement of
trains automatically by stopping the speed of a train according to the condition of
the railroad if the driver violates a signal. In addition, PT Kereta Api Indonesia also
innovates by implementing e-ticketing to reduce passenger queues at stations.

2. PT Semen Indonesia (Persero) Tbk. introduced a dust return system to improve its
dual function PPC cement products with by-pass process technology. Dust return
is a fine waste material that results from grinding in the raw mill process and from
circulating feed in the SP calciner. With an acceptable size of about 10 microns, dust
return can be added directly into PPC cement without going through the final grinding
process. This is achieved by following the turbulence process of the separator fan.
The use of dust return can increase cement production by up to 8% without increasing
the workload of the cement mill machine.

3. Since 2018, PT Petrokimia Gresik has implemented process innovations on a bulk
product unloading system at its internal port. Process innovation is carried out by
replacing, modifying, and adding several supporting structures to the loading and
unloading process. The new system can increase equipment availability from 80.6%
to 96%. In addition, the breakdown time was recorded as being seven times shorter
(from 231.25 to 30.75 h), and the thickness of the waste product decreased from 3 to
0.4 cm.

3. Materials and Method
3.1. Framework of Process Innovation

To establish the extent to which the implementation of process innovation is successful,
we created several model frameworks for measuring innovation performance (see Table 1).

Table 1. Indicators/ criteria for innovation performance.

Authors. Indicators/Criteria

Speed-to-market, R&D innovation emphasis, new
Kuczmarski [75] product portfolio mix, process pipeline flow,
innovation revenues/employee

Return on innovation investment, cumulative profits,
Tin [76] cumulative revenues, growth impact, success rate, new
product survival rate

Futures focus, market impact, capabilities and image,

Birchall et al. [77] process, and sustainability and overall effectiveness

Inputs, innovation process, output and outcomes,

Dulkeith and Schepurek [14] knowledge, innovation strategy, culture

The criteria used by the balanced scorecard Malcolm
Ivanov and Avasilcai [78] Baldrige, Performance Prism, and European
Foundation for Quality Management (EFQM).

The present study tried to modify the model proposed by Detecon Consulting by
adding several diffusion indicators/criteria and pull and push factors (Figure 1). The
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elaboration of innovation indicators used an IPO model system approach (input—process—
output). Several previous researchers stated that the input for innovation success (product
innovation and process innovation) was the budget issued by a company for research and
development (R&D) programs [79-87], including the budget for ICT investment [73,86,88].
Jin and Lee [89] explained that R&D budget assistance from the government can improve
management performance to generate innovation. This study summarized the innova-
tion process into three stages: generation, selection, and implementation of ideas. This
is slightly different from the approach presented by [65,90]. The researchers assumed
that the preparation and installation stage [65] is a comprehensive effort to implement
innovative ideas. Idea selection is important because not all ideas have to be implemented
as innovation decisions, in contrast to the method proposed by [90]. Output indicators
and process innovation results generally include cost reduction [8,57,85,91-93]. Chiesa
et al. [94] suggest that process innovation is also intended to reduce operational time and
reduce costs. Kirner et al. [95] indicated that increased productivity and quality were
also the outcomes of process innovation. Moldner et al. [85] agreed with this suggestion,
arguing that increasing a company’s competence relative to competitors is also an output
of process innovation.

INNOVATION STRATEGY

PROCESS:

PUSH INPUTS Project & Portfolio Management OUTPUTS PULL

FACTORS OUTCOMES rc1ors
IDEA & KNOWLEDGE MANAGEMENT DIFFUSION

CULTURE & STRUCTURE

Figure 1. The framework of process innovation implementation. (Source: Authors’ elaboration).

Diffusion is a process by which innovation is communicated within a system. Diffusion
is an important activity that considers how process innovation results in systemic change
(affecting other entities). The process innovation results need to be known by all elements
in a system. Therefore, diffusion can be included in the chain of implementing process
innovation. This study also includes the criteria of push and pull factors, which themselves
affect the motivation of human resources in taking action [96], especially in the scope of
implementing process innovation. Human resources are considered important as the main
drivers of implementing process innovation.

3.2. Methodology

According to a panel of experts who acted as respondents to the Delphi questionnaire,
the Delphi method was used to identify the factors that determined the success of process
innovation. Researchers previously used the Delphi method to obtain consensus from
panelists or experts in their fields, such as construction management research [97], field
practice education [98], integrated medicine [99], student recruitment assessments by HR
professionals, and how these recruiters nurture the Gen Z/millennial generation [100].
In obtaining answers to the questions given to the panelists, the Delphi method uses
repeated iterations. An iteration stops when the panelists reach a consensus, usually
lasting up to three iterations [101,102]. Tersine and Riggs [103] devised several stages in
the application of the Delphi method: (1) the delivery of the first questionnaire; (2) the
provision of additional questionnaires; and (3) the improvement process by considering
the weighting factors of the individual panelists. Hsu and Sandford [104] described the
process of running the Delphi method in four rounds: (1) the panelists receive open-ended
questions and the answers are summarized by the researcher; (2) panelists are asked to
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review the summary of answers from the first round and then rank the answers according
to the individual priorities of the panelists, while the researcher identifies agreements and
disagreements among the panelists; (3) panelists are given the results of identification
from the previous round and then asked to revise the assessment or determine reasons
outside the consensus if there is a discrepancy in opinion with the summary results of
the previous round; (4) panelists are given the results of the consensus and are shown the
minority opinion. The opportunity to make a final change in judgment may also be given
in this round.

3.2.1. Panel Selection

Determining panelists is the most crucial stage in determining the success of the
Delphi method [104]. The recommended number of panelists is eight or more [105-107].
An expert is someone who is trained [104] has significant experience [108], appropriate
knowledge [109], and authority in their field [110]. Furthermore, panelists are required
to have the time and willingness to participate until the end of the Delphi round [111].
This study involved 15 panel members consisting of 12 experts who were directors and
senior managers of SOEs; one expert was the Director-General of Innovation from the
Ministry of Research/BRIN; one was the former Chairman of BPPT (Head of the Agency
for the Assessment and Application of Technology) from 2014 to 2019; another was a
professor from a university. The 12 panelists (75%) were practitioners who have been
actively involved in process innovation activities in SOEs and were expected to provide
practical experience. Three other panelists (from ministries and academics) were assigned
as keynote speakers who validated panelists” experiences with the latest literature and
regulations. The complete profiles of the panelists are presented in Table 2.

Table 2. Profile of panelists.

Job Titl o netitutons Experience
Director-General of Innovation Ministry of Research/BRIN 23 years
(former) Chairman of BPPT Ministry of Research/BRIN 23 years
Professor University 30 years
Director of Infrastructure Project Chemical industry 29 years
Vice President of Engineering Services Oil and gas industry 27 years
Director of Business Strategy and Dev. Chemical industry 29 years
g;zzs;hézr;éger of Innovation and Chemical industry 23 years
Director of Production Chemical industry 29 years
Director of Engineering and Dev. Chemical industry 29 years
Head of Training Division Chemical industry 10 years
Director of Operations Manufacturing industry 29 years
Director of Business Transformation Mining industry 29 years
Head of Research, Innovation, and KM Energy industry 23 years
Senior Manager of R&D Chemical industry 23 years

Corporate Secretary Logistics 23 years
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3.2.2. Implementation of the Delphi Method

Researchers invited the panelists to a focus group discussion (FGD) before question-
naire delivery. In the FGD, the researchers conveyed the research objectives and explained
the Delphi method procedures. In addition, the researchers also asked the panel members
to convey their experiences and knowledge related to process innovations that had been
carried out in their respective companies. This was to understand the process innovation
problem, i.e., the object of our research. After the FGD was completed, we continued with
the first stage of the Delphi method, namely distributing the first questionnaire to the
respondents. The first questionnaire was an open question regarding process innovation
based on the framework created by [14]. The results of the first stage of the Delphi method
were published in a research report by [112].

In Cycles Il and III, respondents were asked to choose an answer using a Likert scale of
1 to 5. Consensus analysis and confusion analysis [113] were used to examine respondents’
consensus about the factors that determine the success of an innovation process. In princi-
ple, consensus analysis and confusion analysis are performed by calculating respondent
answers’ mean and standard deviation. Three cycles of the questionnaire were expected to
be sufficient to gain consensus among the respondents regarding the factors influencing the
success of process innovation. The heterogeneity of respondents gives rise to advantages
and disadvantages. An advantage is that because respondents have different backgrounds,
they have different challenges and experiences, so the answers to the questions are also
different. Respondents with a cement industry background have different challenges and
experiences from respondents with a railway industry background and those with a service
industry background. With this, the authors could obtain various information about the
factors that influence the success of innovation processes in different industries. On the
other hand, the heterogeneity of respondents also creates a weakness, namely that the
research cannot produce conclusions for SOEs in specific industries. Therefore, care must
be exercised in designing the questionnaire, conducting the analysis, and drawing the
study’s conclusions.

4. Results

Consensus in selecting factors that influence the success of process innovation is ob-
tained by looking at the mean and standard deviation of the assessments given by the
respondents. The respondents” assessments of the factors that influence the success of
process innovation were in the range of values from 3.83 to 4.92, with an average of 4.46
(full scale—D5). These results indicated that all the factors proposed by the respondents in
the first stage of the Delphi method were considered quite important to very important. The
standard deviation of the respondents’ assessments were in the range of 0.28 to 1.11, with
an average of 0.55. This value is relatively small and indicates that the level of agreement
among the respondents was sizeable. An analytical model was used to achieve consen-
sus, and a rate of 70% (Cronbach’s Alpha = 0.70) was adopted as a minimum consensus
level [114,115] and Quartile value as in the research conducted by [113]. Cronbach’s Alpha
values for all indicators exceeded the established standard of 70%, and the value interval is
between 71.9-86.8%, indicating the consensus of the panelists for all indicators. Factors
that had a mean value above the upper limit of quartile 3 (Q3) with a standard deviation
value below the lower limit of quartile 1 (Q1) were considered the result of consensus of
success factors among the panelists. The calculation results for achieving consensus can be
seen in Tables 3-12.
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Table 3. Calculation of Q3 mean and Q1 standard deviation of input indicator factors.

. Standard Cronbach’s Alpha If
Factors in Input Mean Deviation Item deletfd
- Organization culture 4.83 0.37 0.72
: Orgamzatlgn support 467 047 0.74
and commitment

- Problem understanding 4.67 0.47 0.75
- Leadership 4.58 0.64 0.76
- Human resources 4.50 0.50 0.74
- Knowledge 4.50 0.50 0.71
- Reward system 417 0.55 0.71
- Availability of technology 4.00 0.58 0.83

Q3 Mean 4.67 Cronbach’s Alpha

Q1 Standard deviation 0.47 (N =8 items) 0.78

Note: The success factors in input indicator of process innovation had a mean Q3 value of 4.67 and a Q1 standard
deviation value of 0.47. Consensus factors, i.e., those with a mean value above 4.67 and a standard deviation
below 0.47, included organization culture, organization support, commitment, and problem understanding.

Table 4. Calculation of Q3 mean and QI standard deviation of idea generation process
indicator factors.

Factors in Process Mean Standard Cronbach’s Alpha
(Idea Generation) Deviation If Item Deleted

- Innovation strategy 4.58 0.49 0.85
- Personal KPI 4.42 0.49 0.85
- Benchmarking 442 0.49 0.84
- Mentoring and coaching program 4.42 0.64 0.84
- Innovation competition program 4.33 0.62 0.85
- Reward system 4.25 0.60 0.85
- Idea management systems 4.25 0.60 0.86
- Innovation forums 4.25 0.72 0.86
- Innovation day program 417 0.69 0.88
- Team formation 4.00 0.41 0.86

Q3 Mean 442 Cronbach’s Alpha

Q1 Standard deviation 0.49 (N =10 items) 0.87

Note: The success factors in process (idea generation) indicator of process innovation had a Q3 mean value of 4.42
and a Q1 standard deviation of 0.49. Consensus factors had a mean value above 4.42 with a standard deviation
below 0.49, including innovation strategy, personal KPI (Key Performance Indicator), and benchmarking.

Table 5. Calculation of Q3 mean and Q1 standard deviation of idea selection process indicator factors.

Factors in Process Mean Standard Cronbach’s Alpha
(Idea Selection) Deviation If Item Deleted

- Innovation impact assessment 4.58 0.49 0.71
- Internal assessment evaluation 4.50 0.65 0.73
- Best practice program 4.08 0.64 0.72
- Benchmarking 4.00 0.41 0.75
- External assessment evaluation 4.00 0.91 0.77

Q3 Mean 4.50 Cronbach’s Alpha

Q1 Standard deviation 0.49 (N =5 items) 0.76

Note: The success factors in process (idea selection) indicator of process innovation had a Q3 mean value of 4.50
and a Q1 standard deviation of 0.49. Consensus factors had a mean value above 4.50 with a standard deviation
below 0.49, and the innovation impact assessment factor was the only factor in which consensus was reached.
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Table 6. Calculation of Q3 mean and Q1 standard deviation of the idea implementation process
indicator factors.

Factors in Process Mean Standard Cronbach’s Alpha
(Idea Implementation) Deviation If Item Deleted
- Pilot project 4.75 0.43 0.76
- Supervision 4.67 0.47 0.77
_ Organlzatlpn support 4.67 047 0.74
and commitment

- Personal KPI 4.58 0.49 0.80
- Monitoring and evaluation process 4.50 0.50 0.78
- Innovation budget planning 4.50 0.50 0.77
- Team building 4.42 0.64 0.76
- Innovation documentation program 4.25 0.60 0.77
- Reward system 417 0.55 0.76
- Employee autonomy 4.08 0.76 0.75

Q3 Mean 4.60 Cronbach’s Alpha

Q1 Standard Deviation 0.49 (N =10 items) 0.79

Note: The success factors in process indicator (idea implementation) of process innovation had a Q3 mean
value of 4.60 and a Q1 standard deviation value of 0.49. Consensus factors had a mean value above 4.60 with a
standard deviation below 0.49. The pilot project, supervision, and organization support and commitment meet
the consensus.

Table 7. Calculation of Q3 mean and Q1 standard deviation of outputs and outcomes
indicator factors.

Factors in Outputs and Outcomes Mean St::;:;:)i CIr fo ﬁ::l;)iit 15 (I;a
- Cost efficiency 4.79 0.37 0.81
- Improving business process 4.75 0.43 0.80
- Improving competitiveness 4.75 0.43 0.78
- Process effectiveness 4.75 0.43 0.80
- Increasing product quality 4.67 0.47 0.81
- Standard repair 4.58 0.49 0.81
- Improving innovation culture 4.58 0.49 0.81
- System repair 4.58 0.64 0.82
- Improving HR competency 4.58 0.64 0.81
- Increasing revenue 4.50 0.50 0.81
- Improving work safety 4.42 0.76 0.82
- New technologies 4.08 0.64 0.82
- Positive impact on society 4.00 0.58 0.81
- Boosting employee morale 3.92 0.76 0.82
- Innovation project documentation 3.83 0.80 0.84

Q3 Mean 4.60 Cronbach’s Alpha

Q1 Standard deviation 0.44 (N =15 items) 0.83

Note: The success factors in process innovation’s outputs and outcomes indicator had a Q3 mean value of 4.60 and
a Q1 standard deviation of 0.44. Consensus factors had a mean value above 4.60 with a standard deviation below
0.44, including cost efficiency, improving business process, improving competitiveness, and process effectiveness.

Table 8. Calculation of Q3 mean and Q1 standard deviation of diffusion indicator factors.

e Necp s Standard Cronbach’s Alpha
Factors in Diffusion Mean Deviation If Item Deleted
- Leadership 4.83 0.37 0.77
- Management commitment 4.83 0.37 0.71
- Employee involvement 4.67 0.47 0.70

- Personal KPI 4.50 0.49 0.80
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Table 8. Cont.

R . Standard Cronbach’s Alpha
Factors in Diffusion Mean Deviation If Item Deletgd
- Innovation replication program 4.42 0.49 0.78
- Monitoring and evaluation program 4.42 0.49 0.76
- System and technology support 4.42 0.50 0.75
- Innovation training program 4.42 0.62 0.73
- Innovation sharing program 4.33 0.64 0.74
) Im?ova.tion implementation 495 0.72 0.76
guidelines
Q3 Mean 4.67 Cronbach’s Alpha
Q1 Standard deviation 0.47 (N =10 items) 0.79

Note: The success factors in diffusion indicator of process innovation had a Q3 mean value of 4.67 and a Q1
standard deviation of 0.47. The consensus factors had a mean value above 4.67 with a standard deviation below
0.47, including leadership, management commitment, and employee involvement.

Table 9. Calculation of Q3 mean and Q1 standard deviation of cultural indicator factors.

. Standard Cronbach’s Alpha
Factors in Culture Mean Deviation If Item Deletsd

- Creative and innovative mindset 4.67 0.47 0.75
- Innovation mindset 4.58 0.49 0.73
- Be the best 4.50 0.49 0.72
- Problem-solving skill 4.50 0.50 0.77
- Sharing knowledge 4.42 0.50 0.71
- Employee autonomy 4.42 0.76 0.71
- Simple but smart mindset 4.42 0.76 0.72
- Capability to seize opportunities 433 1.11 0.75

Q3 Mean 4.52 Cronbach’s Alpha

Q1 Standard Deviation 0.49 (N =8 items) 0.75

Note: The success factors in culture indicator of process innovation had a mean Q3 value of 4.52 and a Q1 standard
deviation value of 0.49. The consensus factors had a mean value above 4.52 with a standard deviation below 0.49,
including creative and innovative mindset and innovation mindset.

Table 10. Calculation of Q3 mean and Q1 standard deviation of strategy indicator factors.

. Standard Cronbach’s Alpha
Factors in Strategy Mean Deviation If Item DeletSd

- Continuous improvement 4.75 0.43 0.73
- Market-driven 4.67 0.47 0.70
- Business innovation facilitator 4.50 0.49 0.72
- Personal KPI 4.42 0.60 0.74
- Value creation 442 0.62 0.71
- Innovation agents program 4.33 0.64 0.71
- Technology absorption 4.25 0.65 0.72

Q3 Mean 4.58 Cronbach’s Alpha

Q1 Standard deviation 0.48 (N =7 items) 0.74

Note: The success factors in strategy indicator of process innovation had a mean Q3 value of 4.58 and a Q1
standard deviation value of 0.48. Consensus factors had a mean value above 4.58 with a standard deviation below
0.48, including continuous improvement and market-driven.

Table 11. Calculation of Q3 mean and Q1 standard deviation of the pull factors.

Standard Cronbach’s Alpha
Pull Factors Mean Deviation If Item Deleted
- Customer demands 4.92 0.28 0.75
- Competitive advantage 4.83 0.37 0.74

- Excellent performance 4.75 0.43 0.76
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Table 11. Cont.

Standard Cronbach’s Alpha
Pull Factors Mean Deviation If Item Deletle)d
- Sustainability in competition 4.75 0.43 0.74
- Business climate change 4.67 0.47 0.71
- Stakeholders demands 4.58 0.49 0.73
_ Creation of a competitive work 458 0.49 0.73
culture
- Technological development 4.58 0.64 0.74
- Support from the Minister of SOEs 4.50 0.76 0.72
- KPI target achievement 442 0.49 0.80
- SOEs legal and regulatory support 4.33 0.62 0.71
) Intern'al e.nvu‘onment of an 495 0.60 073
organization
- Availability of resources 417 1.07 0.72
Q3 Mean 473 Cronbach’s Alpha
Q1 Standard deviation 0.44 (N =13 items) 0.75

Note: The pull factors indicator of process innovation had a mean Q3 value of 4.73 and a Q1 standard deviation
value of 0.44. The consensus factors had a mean value above 4.73 with a standard deviation below 0.44, including
customer demands, competitive advantage, excellent performance, and sustainability in competition.

Table 12. Calculation of Q3 mean and Q1 standard deviation of push factors.

Standard Cronbach’s Alpha
Push Factors Mean Deviation If Item Deletle)d

- Cost efficiency 4.75 0.43 0.73
- Productivity improvement 4.67 0.47 0.74
- Increasing profit 4.58 0.49 0.72
- KPI target achievement 4.50 0.50 0.78
- Process effectiveness 4.50 0.50 0.70
- Creating a competitive work culture 4.50 0.50 0.76
- Technology renewal 4.42 0.76 0.74
- Innovation competition program 4.33 0.62 0.71
- Employee recognition award 4.33 0.75 0.75

Q3 Mean 4.58 Cronbach’s Alpha

Q1 Standard deviation 0.49 (N =9 items) 0.72

Note: The push factors indicator of process innovation had a mean Q3 value of 4.58 and a Q1 standard deviation
value of 0.49. Factors that created consensus had a mean value above 4.58 with a standard deviation below 0.49,
including cost efficiency, productivity improvement, and increasing profit.

5. Discussion

In summary, the conclusions regarding the speakers’ overview related to the success
factors in the implementation of process innovation are shown in Figure 2 below. There
were 28 success factors collected from the ten indicators used by the researchers. The
researchers restructured the conclusions after conducting another discussion with the
speakers related to the analysis results in Tables 3-12. From the discussion, we agreed that
there were four leading indicators in the success of process innovation in SOEs: indicators
of input, process, outputs and outcomes, and diffusion indicators. Other critical supporting
indicators at a more strategic level included strategy, culture, and push and pull factors.
The idea and knowledge management indicator eventually became one of the success
factors in the input indicator. We agreed that the existence of a knowledge management
system was considered an obligation. In other words, companies that are successful in
innovation must invest in creating a knowledge management system. Several researchers
in the literature we obtained stated that an ICT budget is one of the most critical innovation
inputs [73,86,88].
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Figure 2. Success factors of process innovation in Indonesian SOEs. (Source: Authors’ elaboration).

The success of process innovation in SOE input indicators—according to the results
of the analysis in Table 3—include organizational culture, organizational support and
commitment, and employee understanding of company problems. This is different from the
findings gathered by previous researchers, who stated that the R&D budget was the most
critical factor. Our experts also compared the operational unit with the higher innovation
culture, such as more innovation proposals than other units. The ratio is approximately
two to six each year.

This statement shows that organizational culture contributes significantly to a climate
of innovation. This is indicated by the higher level of employee involvement in innovation
activities in companies with a good innovation culture than in those with a poor innovation
culture. This is in line with a statement by [116], which argues that innovation culture
can increase innovation capability. Menzel et al. [117] also stated that an excellent orga-
nizational culture could encourage increased employee innovation in implementing new
ideas. Specifically in the manufacturing industry, Al et al. [118] stated that companies with
good organizational culture must also implement Total Quality Management (TQM) and
Supply Chain Management (SCM) to obtain process innovation. TQM is used to build and
maintain commitment from leaders and employees to realize innovation [119].

At the beginning of employee recruitment, HR introduces a culture of innovation
and innovation achievements created by the company and provides information on how
innovation dramatically affects employees’ career development. Na [120] suggests that
the early recruitment period is the most appropriate time to instill an innovation mindset.
This is performed to maintain and improve a company’s innovation culture and instill an
innovation mindset in employees. In line with this, Table 9 lists additional success factors:
creative and innovative mindset on cultural indicators. A creative and innovative mindset
should also be encouraged at an early stage. When employees are introduced and adapt
to standard operating procedures (SOPs), a company can give advice/suggestions to its
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employees to make operational improvements. Ultimately, the improvements made will
make it easier for employees to complete the work themselves.

In selecting the innovation strategy, the experts obtained consensus on two strategies:
market-driven and continuous improvement. A comprehensive understanding of market
needs is the primary source of inspiration for innovation. Gonzhales-Sanches et al. [121]
stated that the market is the primary source of external knowledge in obtaining an in-
novation. Medne and Lapina [122] found that companies that develop with a focus on
sustainability and continuous improvement can create a good innovation environment.
Employees will be familiar with the continuous improvement process, so they will be more
confident in producing innovation.

The support and commitment of a company’s management are the main factors that
mobilize employees in innovation activities, and they create a suitable climate for culturing
innovation. Zaman et al. [123] found that transformational leadership determines the
success of innovation. Support and commitment are not always in the form of providing
an R&D budget but can also be characterized by, for example, company leaders’ will-
ingness to seek innovation implementations [124]. Support for developing specific skills
of subordinates also results in innovative behavior [125]. Management at all levels can
involve actively in the innovation management structure. The leader in the work unit
with the highest number of employees could become the driver of innovation. This leader
could encourage all employees to innovate actively so that innovation output will be high.
Usually, the company’s most prominent expenditure also comes from these work units; if
they could innovate and achieve better cost efficiency, then it will have a significant impact
on the company’s expenditure.

Management support and commitment also apply to other indicators, such as during
the innovation implementation process and the diffusion stage of the resulting innovations
(Tables 6 and 8). In the opinion of the experts, each level of management has a responsibility
and is actively involved in the entire innovation process. All levels of management form a
coordination chain in innovation management to ensure the implementation of innovative
programs in their respective work units. As leaders, managers must explore solutions and
ideas from subordinates to then realize how these ideas produce innovations. As stated
by [126], innovation is the result of successful leadership. In a horizontal coordination chain,
leaders can often diffuse innovation results through other leaders. This is achieved through
the functional synchronization of work to facilitate the process of changes in operating
activities. Companies can create an integrated innovation management system from the
early stage to the diffusion stage of innovation management as a form of commitment to in-
novation. All employees can contribute their innovation ideas by registering them through
the system in the initial stage. The idea can be verified by the leader in each work unit and
then realized with a pilot project. Through this innovation management system, work unit
leaders can also directly evaluate the innovation performance of subordinates. In doing so,
the leadership also actively participates in maintaining the company’s innovation culture.

Employees’ understanding of company problems is one of the most influential factors
in the innovation process. Ettlie and Reza [127] stated that process innovation requires more
company-specific knowledge, which is the primary source of knowledge for employees.
This is then compared with the implementation of product innovation; Guo et al. [128]
found that higher and more thorough knowledge is needed for process innovation than for
product innovation.

In the idea generation stage, three main factors influence innovation success: strategy,
employee personal KPIs (Key Performance Indicators), and benchmarking. An innova-
tion strategy must be clearly stated so that all employees are aware of their company’s
development and improvement needs. Skordoulis et al. [129] confirmed the importance
of an integrated innovation strategy with contemporary corporate strategies. In addition,
mentoring and coaching programs have a high average expert rating but slightly below
the standard deviation. This finding supports the statement of Rosa and Lace [130] that
coaching supports the creation of an innovative environment in a company.
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With the imposition of innovation KPIs on employees (transparent measurement)
comes an awareness of the need for new ideas in company efficiency and new product
development [131]. Personal or individual KPIs are part of annual employee appraisals.
Companies usually use these indicators to determine the acceleration of promotions, salary
increases, benefits, and other incentive bonuses. Several companies use the notion of an
innovation KPI as a condition for promotion and an increase in the annual benefits and
bonuses that employees receive.

Benchmarking is one of seven strategies for generating ideas in innovation [132]. A
company conducts benchmarking to compare how work practices in innovation manage-
ment might be compared to examples of innovation implementation in other companies.
Several informants provided information that their company is often the benchmark desti-
nation for other SOEs.

Dziallas and Blind [133] stated that an innovative idea needs to be evaluated to observe
its potential for future success. In the idea selection stage, the success factors for process
innovation and an assessment of the impact of the process innovation to be carried out
are obtained. While Arpaci [90] suggests that all good ideas must be realized, a limited
budget and resources may force a company to determine which ideas are more feasible to
implement. In addition, companies must also prepare for changes in management because
of systematic innovation.

At the stage of implementing ideas to produce innovations, success factors include
the need for pilot projects, good supervision from facilitators (managers) and previous
innovation implementers, and commitment and support from company management.
Before companies spend large amounts of money implementing innovations, a pilot project
should be tested. A pilot would also require a smaller budget [134]. Companies should also
receive sufficient time to anticipate potential resistance and prepare for systemic changes
in management.

Many studies have shown that innovation winners can positively impact the sustain-
ability of project innovation [135-139]. The implementation of this mentoring program is a
form of support and commitment from management to create sustainable innovation. As
stated by our resource expert, the presence of innovation facilitators can provide inspiration
and guidance to other employees in carrying out innovation projects. Therefore, several
innovation projects can run in parallel and may even synergize. In addition, investment
in a computerized innovation management system can make it easier for innovators to
develop their concepts.

Our findings regarding the outputs and outcomes indicators are generally similar to
previous studies [8,91-93,95,140], showing that the primary goal of process innovation is to
achieve lower costs and process effectiveness while increasing productivity. Furthermore,
our informants made a similar conclusion about the innovation results, namely that they
can develop a company’s business processes and increase its competitiveness. This is the
main push and pulls factor for implementing process innovation in each company.

This study has some critical theoretical implications related to the factors that deter-
mine the successful implementation of process innovation. First, the primary inputs of
process innovation in SOEs are human resource and organizational factors such as lead-
ership, strategy, and culture. These findings are different from the previous research that
stated the R&D budget as the main input in the innovation process, although Oudgou [87]
stated that every company must pay attention to investment in R&D to produce product
innovation or process innovation. Second, another essential factor in the innovation process
of SOEs is the computerization of the innovation management system. This finding sup-
ports the new research of ICT’s role in innovation. This study contributes to the practical
implementation of the innovation process in SOEs, especially in managing the innovation.
This study shows that the most essential factor in all stages of innovation management
is the support and commitment from the company leader. A company should regularly
measure the output of innovation and communicate it to all employees. The leader can
implement innovations as a key performance indicator of individuals to trigger their inno-
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vation mindset. The commitment of leaders to evaluate and give feedback regularly on
the implementation of innovation can increase the output of innovation. Employee annual
rewards and promotions could be based on the achievement of key performance indicators
related to the implementation of innovation. They could show the leader’s support to
employees that have good performance on innovation.

6. Conclusions

The Delphi method used in this study made it possible for experts who were often
involved in implementing process innovations in state-owned companies to reach joint
conclusions. Some research findings align with the literature reviewed, while some are
different. An R&D budget, which is often used as an input factor in innovation by some
researchers, was not an essential factor in the success of process innovation in our research
results. While it appeared in the process indicators, it did not represent the most crucial
factor for innovation in the minds of the experts consulted in this study. Our panelists
believed that human resources and organizational factors, such as leadership, problem
understanding, strategy, and culture, influenced success in process innovation more than
R&D budget factors. The organizational culture that must be instilled in all employees
is innovative thinking, in which all employees are encouraged to find a new way that is
more effective and efficient in overcoming problems. Regularly evaluating the previous
implementation of innovation programs will strengthen the innovation culture. It is also
necessary for the company to notice market trends and use them to develop the business
plan. However, support and commitment from a given company was the most common
factor that emerged from the overall indicators related to successful process innovations.
This is an important finding for the management of SOEs eager to improve company
innovation performance, especially in process innovation. Cost efficiency was the main
factor driving companies” motivation to implement process innovation. Cost efficiency
was still the main factor in the output of process innovation. Interestingly, an ICT-based
management system for facilitating innovation processes was not selected as an essential
factor at the beginning of the analysis. However, this factor is essential based on the
panelists’ final discussion and feedback sessions, in which they agreed that companies need
an ICT-based management system to facilitate innovation processes. Such a system should
include knowledge management and innovative idea collection systems. The change in
conclusions indicates that the Delphi method is more flexible when it comes to obtaining a
unity of opinion, despite its appearing less consistent than more conventional approaches.

7. Limitations and Further Research

While the results of our study are exciting and highly useful for stakeholders in
SOEs, there were some limitations. First, not all SOE sectors were involved as panelists in
this study. Most of the panelists came from companies based in the manufacturing and
technology business sectors; thus, they had more experience in implementing technological
than organizational process innovation. Furthermore, the present research only involved
panelists from leading SOEs; thus, other SOEs may have experience related to process
innovation that has not yet been published. The researchers realize that this research is an
initial exploration of process innovation at the organizational (strategic) level. It is necessary
to conduct a more detailed review at each implementation stage in a process innovation
project. In future research, we plan to use indicators of the success of process innovation
to assess the performance of process innovation in several state-owned companies. In
conclusion, SOEs can evaluate the implementation of innovation to ensure its sustainability.
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