Proceedings of the International Conference on Industrial Engineering and Operations Management
Istanbul, Turkey, March 7-10, 2022

Considerations Prior Adoption of Design Thinking for
Project Management

Gigih Suhartanto, and Tengku Mohd. Khairal Abdullah*
Business Management Program, Management Department,
Binus Business School Master Program,

Bina Nusantara University, Jakarta, Indonesia, 11480
gigih.suhartanto@binus.ac.id, tabdullah@binus.edu*

Abstract

Design Thinking as one of the approaches to collaborative identification and solving a problem has been highly
recognized by practitioners and academics in providing potential value in enhancing innovative results for products,
services, or strategies and is vastly recommended to be applied in Project Management. However, none of the
empirical studies explores factors that influence Design Thinking adoption in the projects. This study covers this gap
and explores several predictors that influence the adoption of Design Thinking in projects. With Diffusion of
Innovation as the theoretical basis, data were collected from 106 project managers in Indonesia who are experienced
in implementing Design Thinking in their projects. The findings suggest that innovation's perceived relative
advantage, observability, and complexity significantly influence the adoption of Design Thinking. Contrary to finding
in existing literature, perceived compatibility and trialability of Design Thinking have no influence on the adoption in
the project. The education and tenure of the project manager are also found to do not moderate perceived complexity
association towards the adoption of Design Thinking. This study contributes to organizations determining and
developing strategies to maximize the use of Design Thinking in projects, thus increasing the chances of success in
innovation projects.
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1. Introduction

Innovation is crucial for business growth and sustainability. Nowadays, many organizations encourage innovation at
all levels, signifying that everyone should look at what they do and ask how they can iterate and innovate, even on a
small scale. A majority of the businesses that get effective growth have added innovation in their business. Some are
popular for their innovative products and others for their innovative services. As organizations emerge from the
COVID-19 crisis to face tremendous economic uncertainty, the need for unconventional thinking is urgently needed
for progressing innovation. Many companies view the value of game-changing ideas delivered through projects as
innovation vehicles for products or services and business process innovation and business models. They choose the
project management method as the primary approach to solving their problems (Huff 2016). Yet, many projects failed
to achieve their objectives. Several studies identified severe problems across a broad cross-section of industries where
many projects failed (Bloch et al. 2012; Geneca 2017; I.B.M. 2008; KPMG 2010; Logica 2008). The most commonly
stated causes were a lack of clarity in the project's purpose, a lack of support from stakeholders, and inadequate
planning. A recent survey conducted by Project Management Institute (PMI) found consistent reasons the project
failed. The top five reasons include changes in organization priorities and project objectives, inaccurate requirement
gathering, impaired vision or goal, and inadequate or insufficient communication (PMI 2018). All of these reasons
stem from a failure to understand the real needs of project users and stakeholders.

Design Thinking has been around for decades as a technique for developing innovative strategies. Design Thinking
describes a mindset or way of thinking backed up by techniques, procedures, and tools (Engberts and Borgman 2018).
It helps organizations for innovation and transformation (Brown 2009), get a competitive edge (Martin 2009), focus
on customers (Kumar and Whitney 2007), and make better decisions (Liedtka 2015). While no extensive research has
been conducted to determine how many businesses have adopted it, Schmiedgen et al. (2015) found that numerous
organizations of all sizes and across all industrial sectors used Design Thinking. Many organizations see Design
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Thinking as a new paradigm in solving problems in various sectors such as Business, Information Technology,
Education, and Medicine (Dorst 2011). Mahmoud-Jouini et al. (2016) identified three extents of Design Thinking used
in project management: creative and explorative activity, planning and managing the stakeholders, and strategic
organizational process. They also studied the contribution of Design Thinking in overcoming the limitations of project
management in managing innovation projects and concluded that Design Thinking is fundamentally able to assist
project managers during the exploration stage, managing stakeholders, and developing strategic organizations.

Challenges will always be there for adopting new paradigms for innovation projects — likewise, Design Thinking in
many fields. In general, problems in adopting Design Thinking are around understanding about Design Thinking, the
feasibility of its benefits, the complexity of the process, nature of iteration and experimentation, and compatibility
against existing practices or cultural resistance (Carlgren et al. 2014; Christensen and Nielsen 2019; Hassi and Laakso
2011; Holzle and Rhinow 2019; Huff 2016; Kleinsmann et al. 2017; Kroper et al. 2010; Lafley and Martin 2013).
Many studies have also reported that demographic characteristics, including tenure and education, play a role in
innovation adoption. For example, Daft (2001) and Damanpour and Schneider (2008) found that an individual's tenure
is associated with managing the adoption of complex innovations. Several studies have also identified education level
is positively related to acceptance of the new products (Fuerst and Cheney 1982; Howard and Smith 1986; Igbaria et
al. 1989; Igbaria and Parasuraman 1989). However, none of the studies above assessed Design Thinking adoption in
a project management context. The desire to understand how society accepts or rejects innovation prompted Rogers
to develop the Diffusion of Innovation theory (DOI) in 1962. It was regarded as one of the most significant ideas in
sociology, and it has been used to numerous breakthroughs and inventions in several fields to assess their
dissemination within the surrounding social system (Rogers 2003). Any idea, practice, or entity perceived as new by
an individual or group of people can be viewed as an innovation (Rogers 1983). To him, diffusion is "the process by
which an innovation is communicated through certain channels over time among members of the social system."
(Rogers 2003, p.11). According to Rogers, there are five innovation characteristics entranced to predict the adoption
of innovation, including relative advantage, complexity, compatibility, observability, and trialability at the persuasion
stage. While being individually distinct from each other, these five attributes are interlinked.

Many studies have exercised the adoption of innovation in various fields using Dol's innovation characteristics
(Pankratz et al. 2002; Pichlak 2016; Richardson 2011). Most of them come across different findings explaining the
relationship between innovation characteristics and innovation adoption. Not all innovation characteristics are
significantly related to its adoption, e.g., the relative advantage, compatibility, complexity, trialability, observability.
Yet the empirical study in assessing the factors which affect the adoption of innovation methods such as Design
Thinking by the project manager in managing the project is almost none. Prior to adopting Design Thinking in a
project management context, the project manager's consideration is worth exploring. Based on the above discussion
in previous literature, there was sufficient evidence that this topic is far from being clearly defined. There are still
many unsettled arguments regarding the topic being questioned. Potential predictors that influence the adoption of
Design Thinking in the project are still required to be explored. Furthermore, adequate quantitative measures need to
clarify the extent of their correlation. Understanding the Design Thinking characteristics and adopter's demographic
characteristics in influencing the adoption of Design Thinking in a project management setting would be valuable
information for an organization.

1.1 Objectives

Innovation can be a process that includes capabilities or methods that are fundamentally dissimilar and higher to
industry standards (Pikkel et al. 2013). Design Thinking is associated with ways or strategies to innovate products and
services in a business and social context (Brown 2008; Kees 2012). Design Thinking can be considered a new method,
process, and practice for some organizations (Roger 2003). Hence, refer to Rogers' definition, Design Thinking is a
form of innovation. As the challenges to adopting Design Thinking in organizations, as previously mentioned, are
related to the characteristics of innovation described by Roger. Therefore, we propose to assess the adoption of Design
Thinking in the project management context using the DOI theory.

This study aims to identify the adoption of Design Thinking in projects and explore factors influencing the project
manager to adopt this innovation approach. In this study, we develop a few research questions to fulfill those
objectives: What is the current usage ratio of the Design Thinking and Project Management method? What are the
potential predictors of the project manager to adopt Design Thinking? And how significant are those predictors that
determine the project manager's decision in adopting Design Thinking in projects? Using DOI theory, this study
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proposes to assess factors that influence the project manager's adoption of Design Thinking as an innovation tool
through two aspects: (1) Characteristic of Innovation and (2) Characteristic of the project manager.

2. Literature Review
2.1 Design Thinking Adoption by Project Managers

Some studies viewed innovation adoption as a process that aims at the assimilation of a process, practices, or product
that is new to the adopters (Damanpour and Wischnevsky 2006; Kimberly and Evanisko 1981; Walker 2008). Some
prior studies also identified two major stages of the assimilation process: initiation and implementation (Nystrom et
al. 2002; Zaltman et al. 1973). Rogers, in his famous DOI work, explained the adoption of a particular innovation as
"the process through which an organization passes from first knowledge of an innovation to forming an attitude
towards the innovation, to a decision to adopt or reject, to implementation of the new idea" (Rogers 1983, p.21).
Rogers's DOI defined five innovation characteristics to predict innovation adoption: relative advantage, complexity,
compatibility, observability, and trialability.

Many previous studies have defined adoption from the perspective of usage, implementation, utilization, or
satisfaction as the dependent variable for measuring success in the I.T. sector (DeLone and McLean 1992, 2003;
Montazemi 1988; Raymond 1990). In this opportunity, our study uses satisfaction as the dependent variable to measure
the adoption of the Design Thinking approach, practice, or process in a project. We have at least two reasons for
choosing satisfaction as the dependent variable in this study. The first is because many studies have used satisfaction
in measuring the success of adopting technology, process, or method as a strategy for innovation measure (DeLone
and McLean 1992, 2003; Liu and Guo 2008; Mahmood et al. 2000; Zviran and Ehrlich 2003) and metric for a post-
implementation in m-services (Park et al. 2011). Second, satisfaction self-explains the effect of using a certain object;
thus, it has a high degree of logical validity. If users admit that they like a certain product, it is almost hard to negate
the success of a system itself.

2.2 Innovation Characteristics
Relative Advantage

Relative advantage is associated with the scale of the perceived benefits of innovation relative to others. According to
Rogers (2003), this level of relative advantage is often seen from social prestige, economic, or other relevant
perspectives. Each innovation has special characteristics that provide different perceptions of benefits for different
potential adopters, depending on which traits and qualities are most important to them. Furthermore, Rogers
emphasized reducing uncertainty in the adoption of an innovation. When deciding to accept or reject an innovation,
both organizations and individuals tend to pursue information in the first place for reducing uncertainty about this
relative advantage. They need to ascertain how better the new idea, method, approach is compared to existing
innovations or practices. Sometimes this is the first thing a potential adopter takes into consideration. Thus, Rogers
suggests that the perceived relative advantage of an innovation is positively influencing the adoption.

Introduction and use of Design Thinking for a certain community may not happen in a short time. In the context of
dynamic project management, it allows the Project manager and other stakeholders to have different perceptions of
this approach. Understanding the needs of project users better and precisely capturing stakeholder requirements are
common challenges for the project manager. Project managers also need a method or tool for creative problem-solving
in managing project constraints such as scope, schedule, cost, and quality. Design Thinking offers benefits for project
managers to tackle these challenges. However, like the decision-making process in general in a project context, before
deciding to use Design Thinking, a project manager needs to know the relative benefits compared to other approaches.
Thus, the author assumes that the project managers' perceived relative advantage of Design Thinking influences them
in accepting Design Thinking in the projects. Therefore, we assume this perceived relative advantage also influences
them in accepting Design Thinking in their projects.

H1: Project Managers' Perceived Relative Advantage of Design Thinking positively affects their adoption in the
project.

Compatibility

Compatibility relates to the capacity of two entities to work together. Tornatzky and Klein (1982) point out an
innovation's compatibility with the tasks or duties and experiences of potential workers or users have been the most
extensively investigated aspect of the fit between innovation and organization. Compatibility is defined as how
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innovation is apparent to be well-suited with the prospective innovation adopters' principles, experience, and interest
or needs (Rogers 2003). Ideas that are more compatible with individual conditions are perceived as less ambiguous.
This helps the individual feel more familiar with the idea. Within the community, innovation can be considered
whether or not it is compatible with society's culture, personal needs, and existing practices. Rogers argued that
perceived compatibility is certainly associated with the adoption of innovation.

In project management, there are many considerations for the project manager to decide whether a method or tool is
acceptable or not. This is related to the project's ultimate goal for the stakeholders' satisfaction. Based on the author's
previous experiences, a project manager will assess whether a method or tool meets their needs to support the
achievement of project goals or not. The decision to accept a particular project tool is often associated with the project
manager's way of working. Therefore, we suspect that the compatibility aspect is important for project managers to
adopt Design Thinking.

H2: Project Managers' Perceived Compatibility of Design Thinking positively affects their adoption in the project.
Complexity

Complexity describes the logical challenges associated with any attempt to understand innovation, such as the
difference between complexity between low versus high technology innovations or as simple as ordinary versus
science-based innovation (Drucker 1985; Gopalakrishnan and Damanpour 1994; Pelz 1985). It can also be viewed as
how difficult innovation is perceived to be understood and used, as defined by Rogers (2003). Although sometimes
the effect is not as significant for some types of innovation as for the perception of compatibility or benefits, it becomes
an important determinant or even barrier for some other innovation adoptions. Each individual has different
perceptions in this regard, and while research evidence is not completely convincing, Rogers suggests the innovation's
perceived complexity negatively influences the adoption for the adopters. Other studies also found that innovations
that are perceived as simple to use by key players tend more easily accepted (Grilli and Lomas 1994; Marshall 1990;
Meyer and Goes 1988).

Naturally, humans want convenience. Likewise, in a project context that is normally quite complex, a project manager
does not want unnecessary burdens caused by the complexity of using certain methodologies or tools. Therefore, this
research suspects that the Design Thinking level of complexity will negatively affect the project manager's decision
to adopt.

H3: Project Managers' Perceived Complexity of Design Thinking negatively affects their adoption in the project.
Trialability

As the fourth attribute, trialability can be viewed as the degree to which a particular innovation can be tested and
evaluated on a limited basis before the adopter fully uses it in a specific context (Rogers 2003). In a particular context,
innovation becomes more challenging to accept. Rogers further adds that it will be more difficult for a new idea or
innovation to be accepted by individuals if it cannot be divided into several parts to be experimented with. Individuals
sometimes need to try new ideas or innovations to give meaning to innovation and find out how it works in certain
situations. Hence, Rogers suggests that the characteristics of the perceived trialability of innovation can positively
influence the decision to adopt the innovation itself.

In project management, the project manager may have a range of flexibility to trial a new solution or approach for
attaining the project's objectives, especially in the early development phase. Based on the learning insights upon the
experimentation, a project manager will conclude whether to use the solution, methods, or tools. Thus, we predict that
perceived trialability will positively influence project managers to adopt Design Thinking.

H4: Project Managers' Perceived Trialability of Design Thinking positively affects their adoption in the project.
Observability

Observability is self-explanatory and is related to witnessing efforts. According to Rogers (2003), observability is
defined as how visible the innovation outcomes are. Not all new ideas or ways of working are easy to observe and
communicate with others. There are challenges for someone to observe and explain to others in certain situations. In
the context of information and communication technology, Richardson (2011) describes this attribute as visibility in
which others can see those technologies. The easier the technology is to observe, the easier it is for users to accept it.
Additionally, Rogers (2003) suggests this predictor positively influences adoption.
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In the context of innovative projects, a recent study by Huff (2016) identified challenges for project managers to adopt
a new approach centered on the availability of evidence from such innovations or new approaches. When the evidence
of a new approach or method is visible to them, they are likely to adopt it. There is plenty of evidence to show how
Design Thinking benefits projects. However, its visibility may vary among the project managers. Hence, observability,
viewed as visibility of the results or benefits of innovation, determines how the project manager adopts it. Therefore,

HS: Project Managers' Perceived Observability of Design Thinking positively affects their adoption in the project.
2.3 Project Manager Characteristic
Role of Education Between Perceived Complexity of Innovation and Its Adoption

Adopting innovation involves information searching and processing efforts before the decision is made. The beginning
of the innovation process is "an information-seeking and information-processing activity, where an individual is
motivated to reduce uncertainty about the advantages and disadvantages of an innovation" (Rogers 2003, p. 172). This
information gathering and processing effort may be instant or take some time to allow the individual to accept certain
innovations. Nevertheless, it implies that the accumulative individual's knowledge will play an important role in
adopting or accepting the innovation.

The acceptance of new ideas is stimulated and inspired by educational outcomes. It plays an essential role in helping
to recognize the desire and need to innovate and prepare environmental conditions that support its implementation. A
study indicates that greater cognitive abilities are usually found in more educated managers to help them manage
information processing associated with complex changes or dealing with innovation (Young et al. 2001). Acceptance
or adoption of complex forms of innovation involves a greater sense of uncertainty than simple innovations, and with
a higher level of education and capacity in more educated managers, we expect this to assist them in facilitating
acceptance of new ideas, practices, or complex forms of innovation. Therefore, this study proposes the following
hypothesis:

He6: Project Managers' education moderates the relationship between Perceived Complexity and the adoption of
Design Thinking in the project.

Dynamics Between Tenure and Innovation Adoption

It is well known among researchers that a manager's tenure and age negatively influence changes in organizations and
the acceptance rate of innovation. Huber et al. (1993) found that leaders or managers who have long experience in the
organization have been reported and understood that they accept current conditions and routines to have a higher
commitment to the company. Therefore, it is pretty difficult for them to change their practices. Correspondingly,
leaders and managers who are new to their positions bring new and fresh perspectives to make it easier to accept
changes and new forms of innovation (Hambrick and Mason 1984; Huber et al. 1993). The researchers added that
managers with longer tenure are understood to be more likely to accept existing rules and practices in the organization
and thus are less likely to accept innovation or change. Hence, our study proposes the following hypothesis:

H7: Project Managers' tenure moderates the relationship between Perceived Complexity and the adoption of Design
Thinking in the project.

Having reviewed theoretical constructs drawing from the DOI theory, the author proposes the model presenting
relationships among identified variables as shown in figure 1.
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Figure 1. Theoretical Framework
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3. Methods

The research uses a correlational study to investigate and describe relationships between variables. A survey was used
as a research strategy to answer the research objectives by collecting information from or about the project managers
under the natural setting and minimal intrusion by the researcher (Fink 2003; Sekaran and Bougie 2016). The
researcher chose the individual project manager as the unit of analysis to understand how they adopt Design Thinking
in the projects. This study only processed observational data from project managers who reported experience in
implementing Design Thinking in project management. Considering the research project timeline, we chose cross-
sectional or one-shot sampling.

The study's population comprises all Indonesian professionals and employees in many industries who claim themself
to be project managers. The sampling frame of this research is those project managers who identified on the LinkedIn
page. In total, approximately 124,000 individuals are found during people's search in LinkedIn, claiming they had a
role as project manager (LinkedIn 2021). Through purposive or judgemental sampling, the project managers are
selected as much as possible to represent various industries and geographies. The primary data sources are the
individual project manager from various industries and geographies collected through an online survey using self-
administered questionnaires via Microsoft Form. The questionnaire link is sent through the individual contact via
LinkedIn message.

This study used factor analysis for the construct validity test and Cronbach's Alpha scores for the reliability test. Before
making inferences from the regression analysis, a series of tests to assess multivariate assumptions were conducted,
including normality, linearity, homoscedasticity, and multicollinearity.

4. Data Collection

Using an online form, identified project managers were requested to indicate their level of agreement about the
statements around the adoption of the Design Thinking based on DOI posited by Rogers (2003). The first part of the
questionnaire covered the use of Design Thinking in the project and contained items that sought to measure while the
remainder focused on demographic and project characteristic information. To minimize the differences in respondents'
perceptions about Design Thinking, the questionnaire was opened by providing a brief explanation of the concept of
Design Thinking and its application in the context of project management.

The questionnaire items for Design Thinking adoption are represented by "satisfaction" using a four-point Likert scale,
where 1: indicated "strongly disagree" and 4: indicated "strongly agree." The items are adopted from the previous
study done by Lee and Chung (2009), which investigated the adoption of mobile banking based on Rogers's DOI. The
innovation characteristic measurements were mainly adapted from a study done by Richardson (2011), which
investigates factors influencing teachers' decisions to adopt a specific set of I.C.T. skills. The relative advantage was
obtained by calculating the mean of the project manager's responses to eight items in the survey. Respectively,
perceived compatibility, complexity, and observability were measured through three (3), four (4), and four (4) items.
Trialability is measured using four items (Atkinson 2007; Pankratz et al. 2002; Richardson 2011).

All collected questionnaires were checked for completeness. A total of 137 responses were gathered, and 109 project
managers reported having experience using Design Thinking in their projects. SPSS version 21 was used for statistical
analysis after data coding and editing. We were finally left with 106 usable samples for analysis as three samples were
outlier detected using Mahalanobis distance.

5. Results and Discussion

5.1 Design Thinking and Project Management Usage

Interestingly, we found that approximately 80% (109 out of 137) of project managers stated that they have experience
implementing design thinking from the collected data. We also found that 53.3% of project managers used Hybrid,
10.9% Agile, 35.8% Waterfall project management approaches. This profile is quite different from the PMI research
in 2018. PMI survey found that a traditional predictive Project Management methodology, the so-called Waterfall
approach, still dominantly occupies the highest usage of around 44%, followed by the Agile method of 30%, the
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Hybrid approach of 23%, and 4% used "other" methods (PMI 2018). There was so much shift that Agile methods have
been used in conjunction with Waterfall.

Table 1. Demographic information of the project managers (N=106)

Derriography Category Number of Valid Percentage
Variable Respondents (%)
Banking 37 34.9
Telecommunication 21 19.8
Information Technology & Services 14 13.2
Financial Services 8 7.5
Education Management 5 4.7
Computer Software 5 4.7
Construction 4 3.8
Industry Qil, Gas & Energy 3 2.8
Retail 2 1.9
Government Administration 1 0.9
Government Relations 1 0.9
Higher Education 1 0.9
Computer Hardware 1 0.9
Automotive 1 0.9
Other 2 1.9
Number of Project 1-4 projects 89 84.0
Using Design 5-9 projects 11 10.4
Thinking 10 projects or more 6 57
2 years or less 33 311
2-4 years 18 17.0
Tenure 5-9 years 24 22.6
10—-14 years 12 11.3
15 years or more 19 17.9
Education Undergraduate 77 72.6
Postgraduate 29 27.4
Project Manager's Tenure vs. DT Experience

Nt !
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0155 projecis

— I 10 and above

30
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T T T T T
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Figure 2. Project Manager's tenure versus Design Thinking experience
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The demographic characteristics of the project managers are depicted in Table 1, where all of the respondents (N=106)
have experience in applying Design Thinking in their projects. Most of the respondents were early experienced project
managers in Design Thinking from the services industry with undergraduate educational backgrounds. Approximately
84.0% of project managers were identified to have implemented the Design Thinking approach between 1-4 projects
which is considered a less experienced project manager in using Design Thinking. The top three project manager's
industries came from Banking (34.5%), Telecommunication (19.8%), and Information Technology & Services
(13.2%). Furthermore, 72.6% are undergraduates, while 27.4% are postgraduates with varying tenure as project
managers, as shown in Table 1. We also found many project managers with longer tenures who were less experienced
at using Design Thinking, i.e., 1-4 projects. However, the longer their tenure, the more experience they have in using
Design Thinking practices, as shown in Figure 2.

5.2 Factor Analysis and Reliability of Measurement Scale

We validated the factor analysis based on the Kaiser-Meyer-Olkin (K.M.0O.) Measure of Sampling Adequacy and
Bartlett Test of Sphericity. Using internal consistency, the reliability of measurement scales in the study was then
tested based on Cronbach's Alpha analysis. We obtained the values of K.M.O. were lying between 0.624 to 0.796,
which is appropriate, while Bartlett's Test of Sphericity was significant (P<0.05). It suggests that factor analysis can
be conducted (Kaiser 1974). Based on the value of factor loadings, we decided to retain the items. Some authors have
suggested different cutoff values varying from 0.35 to 0.50 (Hair et al. 2010). A loading factor of 0.50 or more is
recommended to consider it as significant. However, in this study, we retained two items with loading less than 0.50,
considering that they load on their construct. The first one is "Using Design Thinking enables me to accomplish tasks
more quickly." with 0.463 of the factor loading, and the second item is "Using Design Thinking fits into my needs."
with factor loading equal to 0.454. Respectively load on its construct, namely "Relative Advantage" and
"Compatibility".

To determine that the items used to measure the constructs are reliable, Hair et al. (2010) and Nunnally and Bernstein
(1994) recommend the value should be greater than 0.60. The reliability coefficient of all independent variables varies
between 0.650 to 0.832. Therefore, all items are reliable.

5.3 Multivariate Assumptions Analysis

Before making inferences from the regression analysis, a series of tests to assess multivariate assumptions were
conducted, including normality, linearity, homoscedasticity, and multicollinearity. A normal Predicted Probability (P-
P) plot of regression standardized residual confirms that the dependent variable is normally distributed since the
residual dependent variable points approximately lie on a line without drastic deviations. Homoscedasticity assumes
that the residual variance is homogeneous across the level of predicted values. Using a scatterplot of the residuals, we
conclude the homoscedasticity test of the data is fine. No obvious pattern was observed as the data points are
distributed below and above zero on the X-axis equally to the left and right of zero on the Y-axis.

Linearity assumption considers that a linear relationship between predictor and response variable should be
demonstrated. We conclude that there is a linear relationship between the dependent variable and all the predictors.
Based on the linearity test in ANOVA, all Sig. Values of Deviation from Linearity are greater than 0.05. Hence, we
conclude a linear relationship between all predictors and the dependent variable. Multicollinearity assumes that the
predictor variables do not correlate with each other. We tested it using the Variance Inflation Factor (V.L.F.) and its
Tolerance in this study. The analyzed data did not suffer from a multicollinearity problem since all V.I.F. values were
less than 10 while the Tolerance values were more than 0.10.

5.4 Regression Analysis

The value of change in R? and F from the multiple linear regression outcome was used to test the fitness model
obtained. The result of the multiple regression model is shown in Table 2. As explained in the hypothesis development,
the dependent variable is the satisfaction of Design Thinking used as a substitute measure for adopting Design
Thinking. A model is considered appropriate if the value of change in the F is above 10 and the R? value is close to 1
(Field 2008). The regression model gives the F statistic of 17.937 (p<0.05), indicating the model's goodness of fit.
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The regression analysis outcome confirms that three factors significantly affect Design Thinking adoption: relative
advantage, complexity, and observability (i.e., p<0.05). The direction of the Unstandardized Coefficients of B was
aligned with the hypothesis statements. Hence, we accept hypotheses H1, H3, and H5. However, the other independent
variables, compatibility and trialability, are found to have an insignificant effect on the adoption of Design Thinking.
That implies hypotheses H2 and H4 to be rejected. Further, R? 0.473 indicates that the model explains 47.3% of Design
Thinking adoption. Regression results are depicted in Tables 2 and 3.

Table 2. Summary of the model

Model Name R R? Adjusted R* | F Change (S:Il?a;:ge
1 0.688 0.473 0.446 17.937 0.000
Table 3. Regression results
\“;I:g::,": Unstandardized Coefficients it:‘:f?ii?g:'ftid . sig.
B Std Error Beta

(Constant) 1.951 0.551 3.539 0.001
Relative Advantage 0.250 0.103 0.255 2.430 0.017
Compatibility 0.056 0.106 0.056 0.530 0.597
Complexity -0.213 0.102 -0.220 -2.089 0.039
Trialability -0.029 0.095 -0.027 -0.302 0.764
Observability 0.256 0.105 0.286 2.441 0.016

New factors (project manager's education and tenure) were added to the model to test the interaction effect of the
moderating variables using hierarchical regression analysis. Field (2008) states that if a new component is added, there

will be a change in the R? value, while for accepting that a variable is considered a moderator, the change in R? should
be more than 3% (Wen et al. 2005).

Table 4. Moderation effect of project manager's education

Std. Error Change Statistics
Model Adjusted | of the R? F Sig. F
Name R R? R? Estimate Change | Change | df1 df2 Change
1 579° 335 329 819 335 52.397 | 1 104 .000
2 584" .340 328 820 .005 0.852 1 103 358
3 594° 353 334 816 013 1.978 1 102 163

a. Predictors: Constant, ZComplexity
b. Predictors: Constant, ZComplexity, Education
c. Predictors: Constant, ZComplexity, Education, ZComplexityEducation

Table 4 model 3 shows an increase of 5.4% in the R2when education was added to the relationship between complexity
and satisfaction equation. The R? value was changed from 0.335 to 0.353 when the equation added the moderating
variable. However, since the Sig. F Change is not significant; this implies that project managers' education does not
moderate the relationship between the project manager's perceived complexity of innovation and the adoption of
Design Thinking in the project. Therefore, hypothesis H6 is rejected.

Table 5. Moderation effect of project manager's tenure

Std. Error Change Statistics
Model Adjusted of the R? F Sig. F
Name R R? R? Estimate Change | Change | df1 df2 Change
1 579° .335 .329 .819 .335 52.397 1 104 .000
2 579° .335 322 .823 .000 0.009 1 103 924
3 .583° .340 .320 .825 .004 0.683 1 102 410

a. Predictors: Constant, ZComplexity
b. Predictors: Constant, ZComplexity, ZTenure
c. Predictors: Constant, ZComplexity, ZTenure, ZComplexityTenure
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Accordingly, from model 3 in Table 5, we can see that the Sig. F Change for moderation effect of project manager's
tenure is not significant. This implies that project managers' tenure does not moderate the relationship between the
project manager's perceived complexity of innovation and the adoption of Design Thinking in the project. Therefore,
hypothesis H7 is rejected.

5.5 Discussion

Although not the only approach used in projects, the Agile approach is increasingly accepted by project managers in
Indonesia. This can be seen from the high ratio of the Hybrid approach. The Hybrid project management approach
where Agile is being used in conjunction with the Waterfall approach was dominantly used by project managers. They
shared 53.3%: 35.8%: 10.9% consecutively for the Hybrid, Waterfall, and Agile approaches. While we identified
approximately 80% of project managers stated that they have experience implementing Design Thinking in the project,
the mean value of the satisfaction variable is equal to 3.18 (max. 4.00 indicates strongly agree). These numbers show
that Design Thinking was used widely in projects, and most project managers were satisfied with using it.

The adoption of Design Thinking in the project is positively influenced by Project managers' perception of innovation's
relative advantage (t=2.430, p< 0.05), thus supporting H1. This result aligns with some prior studies' findings in other
forms of innovation adoption (Khalifa and Shen 2008; Luarn and Lin 2005; Lu et al. 2003; Nor and Pearson 2007).
Higuchi and Nakano (2017) found that Design Thinking improves project management performance. Project managers
adopted Design Thinking into the project as they perceived the benefit of Design Thinking. Most of the respondents
admitted the benefit of Design Thinking that enhances the effectiveness of the project. They used Design Thinking,
especially during formulating organizational strategies, conceptualizing initiatives, project justification (making a
Business Case), and project planning.

Hypothesis H2, that is, Project Managers' Perceived Compatibility of Design Thinking positively affects their adoption
in the project, is not supported (t= 0.530, p=0.597). Approximately 15% of project managers perceived compatibility
does not affect the Design Thinking adoption, as they responded to the item "Using Design Thinking is compatible
with all aspects of my work in the project." as disagree and strongly disagree. Rogers (2003) stated that the
compatibility factor is related to the potential adopter's perception of innovation in terms of values, experiences, and
needs. It was expected that when project managers perceive Design Thinking as aligned with how they deliver project
tasks or objectives and that it fits their needs, they are more likely to adopt it. However, this is not the case for Design
Thinking adoption. This finding contradicts the results of previous studies on the adoption of another form of
innovation. (Koenig-Lewis et al. 2010; Lin 2011). These researchers have found that the perception of innovation
compatibility is a positive predictor affecting mobile banking adoption. As suggested by Kroper et al. (2010), the
design process and structure motivation for successful and optimal change depend on the characteristics of the
performed task. When project managers think that Design Thinking practice is such a technical task, they may consider
it not their task. The project manager's role and responsibility cover managerial aspects of the project.

Acceptance of innovation is also claimed to depend on the ties of interaction with the community or its members
(Rogers and Kincaid 1981). The use of a new major approach or method in projects relies on the acceptance of other
stakeholders. When project managers face the challenge of acceptance by other stakeholders in using a significantly
new approach or method, this can affect how they judge the compatibility of the approach in their new project.
However, more often than not, the selection of project supporting tools or methods such as Design Thinking is not
specifically regulated by end-users or key stakeholders. These could be the reasons that the project manager does not
consider the compatibility factor in the adoption of Design Thinking. Unfortunately, to date, a similar study on Design
Thinking adoption in the project is not available, and we could not compare specifically the supporting reason for it.

The adoption of Design Thinking in the project is also negatively influenced by Project managers' perception of
innovation's complexity (t= -2.089, p< 0.05), thus supporting H3. This is aligned with the verdicts of some prior
studies in other fields (Jahangir and Begum 2008; Luarn and Lin 2005). The complexity factor is associated with the
perception of how difficult it is to understand and use a particular innovation—the less intricate innovation, the more
innovations to be adopted. Managing project tasks is well known as a complex task and sometimes overwhelming for
project managers. Thus, complexity in understanding and implementing Design Thinking practices remains a
significant factor for most project managers in adopting it.

Perceived trialability is observed to have an insignificant effect on the adoption of Design Thinking in the context of
project management (t=-0.302, p= 0.764). Thus, we reject H4. This finding is consistent with other research results
in the other context of innovation adoption, such as P.C. and phone banking (Kolodinsky et al. 2004). The nature of
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project management is minimizing any changes in the defined project plan, especially in the Waterfall or traditional
project management approach. We found that up to 89% of respondents admitted that they usually use a traditional or
hybrid approach. Applying the Design Thinking practices through a trial seems not feasible for most project managers,
especially in the traditional project management approach. Hence, it does not significantly determine their decision in
utilizing the Design Thinking approach within projects.

Hypothesis HS, that is, Project Managers' Perceived Observability of Design Thinking positively affects their adoption
in the project, is supported (t=2.441, p< 0.05). In the context of project management, the observability factor can be
viewed as the ability to see the useful and valuable results practiced by other project managers or project teams as a
better way of determining stakeholder requirements or solving any project issues. From the project manager's
perspective, Design Thinking offers a variety of benefits in delivering their tasks. It also tells that it is not difficult for
most project managers to find other project managers or project teams in the same or other project practicing Design
Thinking while observing the direct benefits from implementing it.

Project managers' education and tenure do not moderate the relationship between perceived complexity and the
adoption of Design Thinking in the project since adding these moderating variables into the equation does not
significantly change the F value, thus not supporting H6 and H7. These results contradict some past studies' findings
in other forms of innovation adoption (Damanpour and Schneider 2008; Kearney et al. 2000). The higher level of
project manager's education is expected to have a better capability in gathering information and give more foundation
to absorb knowledge, understanding the complex process of any innovation. Lee et al. (2005) concluded that educated
managers would likely use complex and various methods in solving a problem or making a decision. However, in
project management, the level of project managers' education does not differentiate their perception of Design
Thinking. The reason for this is not clear; however, looking at the educational background of the project managers in
this study, where almost all of them have had undergraduate education, this may be the reason their level of education
provides sufficient knowledge to deal with the complexities of Design Thinking.

Two-thirds of the respondents in this study have project experience of more than 2 years. It is long enough for them
to gather lessons learned and experience handling any complex project situation. Thus, it gives them a better
foundation and capability to deal with complexity. This could be why the project manager's tenure becomes not
significant in determining the adoption of Design Thinking.

6. Conclusion

Several conclusions can be obtained from the study: (1) While the hybrid project management approach is most
commonly used, the Agile approach is starting to gain a place in project management, (2) The application of Design
Thinking has been widely recognized and used by project managers as approximately 80% of the project managers
reported had experiences and most of them are satisfied in using it, (3) Project Managers' perceived relative advantage
and observability of Design Thinking positively affects their adoption in the project, while Project Managers'
perceived complexity of Design Thinking negatively affects their adoption in the project, (4) Project Managers'
perceived compatibility and trialability of Design Thinking have no significant influence to the adoption in the project,
and (5) Project Managers' education and tenure do not moderate the relationship between perceived complexity and
the adoption of Design Thinking in the project. Considering the unavailability of the empirical study exploring factors
that influence Design Thinking adoption in the project, this finding can initiate further research by introducing more
independent variables.

Nowadays, as the challenge and complexity of the project are more and more increasing, while the key success of the
project is mainly determined by the accuracy of the project manager in translating key stakeholder requirements and
expectations, one of the skills that support this capability is to understand and capturing stakeholder requirements or
needs properly. This skill is the first step and a crucial part of the Design Thinking process. Design Thinking as an
approach to collaborative identification and solving a problem has been highly recognized by practitioners and
academics. It provides potential value in enhancing innovative results for products, services, or strategies and is highly
recommended to be applied in Project Management. To increase project success through more efficient task delivery,
the project manager's knowledge and skills on Design Thinking become important aspects for individual and business
organizations.

Understanding the finding in this study that perceived relative advantage, observability, and complexity become
significant factors that influence the adoption of Design Thinking in the project, we recommend any organization to
increase awareness and knowledge on Design Thinking towards the project managers by providing an introduction
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and enabling programs such as formal training session or workshop. The more successful demonstration of the project
manager in using Design Thinking feasible to others will help the acceptance and adoption of this useful approach.

To enhance this study, we suggest introducing more predictors that determine the adoption factors such as project
managers' risk perception, creativity, familiarity, and other project characteristics such as project size, etc. Due to the
scarcity of existing studies on this topic, we also recommend conducting empirical studies on a preselected project
management methodology such as the Agile method, which has been widely used recently and targeting more specific
industries to measure the effectiveness and benefits of Design Thinking that project management context. It will help
promote the adoption and utilization of Design Thinking in project-based organizations and upsurge the participation
of educational institutions in enabling project managers and practitioners in this field.
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