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Abstract. The demand for product innovation currently pushes organizations to develop
new products that may have optimum performance and may sustain in the business
environment with its competitive advantage. This study tests the effect of three factors on
new product cost-effectiveness, namely cost information, management control system,
and experience. An experimental test is performed with 117 undergraduate student
participants, adopting a 2x2x2 between-subject factorial design. Observing the
cause-and-effect relationship, the result of the analysis reveals a three-way interaction
effect of cost information, management control system, and designer’s experience in
cost-effective product design. The result of the analysis acknowledges the notion from
contingency theory which states that there is no single effect from some aspects of the
organization on a particular operation, system, or structure. In this study context, new
product development experiences three factors that may affect performance, namely cost
information, management control, and experience. This study contributes to the literature
by providing empirical evidence of contingent factors affecting product design, in a
three-way interaction effect. In addition to the confirmed effect of cost information
acknowledged in the previous study, current research confirms the joint effect of cost
information, management control, and experience.

Keywords: Cost-effective design, New product development, Cost information,
Management control system, Experience.

1 Introduction

In the current era of globalization, competition between corporations is strengthening in
tandem with the expanding flow of free trade, resulting in competition coming from all
directions, both domestically, regionally, and globally. According to Barone and Jewell (2013),
one of the most important parts of a company's sustainability is its attempts to produce new
goods. In today's challenging business competition, a company's capacity to manage expenses
is critical, especially when developing innovative products. [1].

Cost-effectiveness involves evaluating the costs and effectiveness of different
interventions or services in comparison [2]. It encompasses not only cost considerations but
also effectiveness. In essence, it's about finding the optimal balance between cost and desired
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outcomes rather than solely opting for the cheapest option. In the context of new product
development, the goal of cost-effectiveness is to efficiently manage costs, particularly during
the early stages of product development, to ensure the company's competitiveness amidst
fierce market competition [1].

According to research conducted by Nurjanah et al. (2023), specific cost details play a
significant role in determining the cost of products during the creation of new products. [3].
This type of detailed cost information tends to have a relatively low average value, indicating
optimal performance as it enables the development of new products at lower costs. Rahatulain
et al. (2021) also emphasize the importance of essential information in the process of
innovating new products. [4]. Cost-related data emerges as a crucial factor in this context, as it
enables informed decision-making, a pivotal aspect of the new product development journey.
Additionally, Khannan et al. (2021) echo these sentiments by highlighting the necessity for
management to consider cost-effectiveness aspects to support environmentally friendly
designs in new products, ensuring they remain affordable for consumers, thus aligning with
the principles of eco-design [5].

Previous research by Booker et al. (2007) has shown that when designers are given
more particular cost information, they are able to generate more cost-effective designs for both
add-on goods and more radical products. [6]. There are no substantial compromises in terms of
product features available to customers while developing a more cost-effective design.
According to the findings of Jatiningsih and Sholihin (2015), detailed cost information has
benefits that can help firms reduce production costs. [1].

Information regarding costs obtained from previous research has been confirmed as a
factor that has a significant influence on Cost-Effectiveness in NPD. In the new product
development process, there are special considerations that need to be taken into account.
Therefore, to ensure that the products produced are effective, it is important to have strong
control through a Management Control System (MCS) in the New Product Development
(NPD) process. Management Control Systems can be an important part of companies '
competition in developing new products to meet customer needs. Researchers in the field of
management accounting argue that companies can maintain resilience and achieve success in
complex and uncertain environments by understanding how Management Control Systems
(MSS) can help create competitive advantage.[7]

[8]Explains that the Management Control System is a process in which managers are
responsible for the achievement and allocation of resources that must be carried out effectively
and efficiently to achieve organizational goals [9]. According to[10]The Management Control
System is a systematic method by the company to achieve the desired goals. According to[11],
in implementing corporate strategy, diagnostic control systems act as a guide for the
implementation of the next steps while interactive control systems can encourage the
development of new ideas, initiatives, and directions originating from various levels in the
organization, especially in the context of strategic uncertainty.

The thing that needs to be considered to achieve effective costs is of course to look at
the experience that the designer has so that the product being designed can attract consumers
to buy it. According to[12] Companies must ensure that the introduction of their innovations
occurs in an orderly manner in terms of time, and achieving this consistency is influenced by
the company's level of experience in carrying out innovations. Ensuring that innovations are
introduced in an orderly and coordinated manner can play a crucial role in attracting consumer



interest. This shows that in addition to looking at the individual experience of designers,
companies also need to have skills and experience in planning, managing, and implementing
innovation effectively.

According to Gomes, (2013), we cannot change events in the past, but we have the
opportunity to influence several aspects of the future by using the past as a reference. [13].
This can be interpreted as the importance of learning from past experiences to improve the
innovation process in the future. By leveraging these learnings, companies can optimize their
product designs and sustainably increase cost efficiency.

This research aims to investigate the impact of cost information, management control
systems, and experience design on cost-effectiveness in the context of new product
development. Interestingly, experience design was brought up as a research factor, illustrating
the understanding that the way a product is developed and the development experience
designed can have a significant impact on overall costs. Thus, this research can be considered
a significant step in understanding the factors that influence cost-effectiveness in new product
development, unearthing insights that can help companies manage resources more efficiently.

Literature Review and Hypothesis
1. The Influence of Cost Information towards Cost Effectiveness in NPD

Contingency theory states that the effectiveness of a company comes from aligning or
adjusting company characteristics with contingencies that reflect the company's situation[14].
This theory says that to achieve effectiveness, a company must be able to adjust its
characteristics according to the current situation. Rahatulain et al. (2021) emphasize the
necessity of essential information for advancing new product innovation. They highlight that
cost-related data holds significant relevance in the development of new products, as it
empowers individuals to make informed decisions, which, in turn, plays a crucial role in the
overall process of new product development. This research was supported byKhannan et al.,
(2021)To support Eco-Design, management needs to consider the Cost Effectiveness aspect
which supports new products with environmentally friendly designs so that they can be sold at
affordable prices. [5].

Rahatulain et al. (2021) discovered that providing specific cost information to designers
rather than relative cost information improves the cost-effectiveness of new product designs,
especially in cases where low-cost solutions are prioritized. Booker et al. (2007) discovered
that particular cost information improves the cost-effectiveness of product design when
compared to relative cost information, with incremental new product development innovation
showing a more substantial rise than radical new product development. Similarly, Nurjanah et
al. (2023) argue that thorough cost information influences the expenses of new product
development, hence changing the development process. With the description above, this
research is intended to obtain empirical evidence and test whether cost information influences
cost-effectiveness in developing new products.

H1: The cost-effectiveness of new products is higher when designers are facilitated with
specific cost information rather than relative cost information.

2. The Influence of Cost Information towards Cost Effectiveness in NPD



According toLathifah, (2014)Contingency theory is needed to evaluate conditional
factors that cause management control systems to be more effective. By applying contingency
theory, managers and leaders can identify control strategies that are better suited to an
organization's unique conditions. This is supported by research conducted by[l17]A
management control system is defined as a system consisting of several interconnected
sub-systems to help company management to achieve its goals through certain strategies as
effectively and efficiently as possible[18]. Research conducted by[19] The use of a variety of
Management Control Systems, both interactive and belief-based, and diagnostic and
boundary-based, has a consistent, joint effect, pushing the organization in a particular
direction.

Henri (2006) focuses on the diagnostic and interactive usage of one major part of
Management Control Systems, Performance Measurement Strategy, as well as four
capabilities that contribute to strategic decisions (market orientation, entrepreneurship,
innovation, and organizational learning) [20]. The findings indicate that interactive use of
Performance Measurement Strategies promotes the four capabilities by focusing
organizational attention on strategic priorities, stimulating dialogue, and establishing
boundaries to ensure order compliance, whereas diagnostic use of Performance Measurement
Strategies hurts these capabilities.

Diagnostic usage, in particular, restricts the role of Performance Measurement Strategy
to measurement tools, whereas interactive use broadens its scope to include strategic
management tools. According to Simons, the diagnostic and interactive usage of Management
Control Systems serves as a balancing force to alleviate inherent organizational tensions.
According to De Haas and Kleingeld (1999), the employment of diagnostic Performance
Measurement Strategies is not an aim in itself, but rather an essential method of initiating
strategic discourse and interactive performance measurement strategies.

With the description above, this research is intended to obtain empirical evidence and
test whether the Management Control System influences Cost Effectiveness in developing
new products.

H2: The cost-effectiveness of new products is higher when designers are facilitated with
an Interactive Management Control System rather than a Diagnostic Management
Control System.

3. The Influence of Design Experience on Cost-Effectiveness in New Product
Development

Experiential learning theory (Kolb, 1984) defines experiential learning as the process
through which knowledge is generated by transforming experiences. The significance of work
experience in the corporate realm is acknowledged as pivotal for the success of small
enterprises [21]. Research by Abd Hadi et al. (2013) indicates that businesses led by
entrepreneurs with prior work experience tend to achieve greater success compared to those
led by inexperienced entrepreneurs [22]. This assertion is further supported by Hussain Naqvi
(2011), who emphasizes the substantial positive correlation between an entrepreneur's
previous experience and the success of both the entrepreneur and their business [23]. Turner et
al. (2013) also assert that companies need to ensure a systematic introduction of their
innovations over time, a task influenced by the company's level of experience in innovation
implementation.



In the context of understanding previous work experience, the study
by[24]Highlighting the importance of its influence on the performance of an organization. A
wealth of work experience can form the foundation of knowledge and skills necessary to
effectively design and develop new products. Therefore, it can be concluded that work
experience, both at the individual and organizational level, has a significant impact on the
success of business and new product development design.

With the description above, this research is intended to obtain empirical evidence and
test whether the Management Control System influences Cost Effectiveness in developing
new products.

H3: The cost-effectiveness of new products is higher when designers have experience
than designers who do not have design experience.

Methodology

This research is a study where the research object is Muhammadiyah University of
Yogyakarta. Participants in this research used Accounting Study Program students who had
taken Cost Accounting and Management Accounting courses as substitutes for professional
designers in new product development. There is criticism made towards students who are used
as subjects,[25]Providing an opinion regarding the suitability and relevance of the usage must
be considered carefully.

Elliott et al. (2007) propose that choosing students as participants can be a valid
methodological approach when they are seen as proxies for real-world product designers in
industry. [26]. However, researchers must ensure that the complexity of the tasks assigned
aligns appropriately with the student's level of proficiency. In this study, professional
experience is not a prerequisite since the tasks assigned are not overly complex, making
students suitable substitutes for designers in this research context.

1. Experimental Design

This research uses a 2x2x2 experimental design with experimental research methods. The
design used in this research is a factorial design because there is an interaction between two
variables and can provide a difference due to the interaction between the 2 variables. This
approach can potentially test several hypotheses simultaneously. Analysis of variance is used
as a basic statistical technique in hypothesis testing.

Table 1

Experimental Design

Management Control System

Diagnostic Interactive

Specific RGI:UV Specific | Relative

There is Design

. Cell 1 Cell 2 Cell 3 Cell 4
Experience

No Design

. Cell 5 Cell 6 Cell 7 Cell 8
Experience




Based on this matrix, participants will be included in one of the experimental groups
(cell), whether specific or relative information, diagnostic or interactive control, and having
design experience or not.

2. Experimental Task

Participants will be divided into 8 groups, namely participants with design experience and
no design experience who use diagnostic management control systems and interactive control
systems, and receive information about relative and specific costs. The data on the case
instruments that the respondents will complete will later become the data source for this
experimental research.

Manipulation

Participants were assigned the task of creating or innovating new products and were
randomly allocated to specific experimental conditions. Subsequently, they were informed
beforehand that they would be acting as product designers. The study aims to investigate
methods for reducing production costs. All participants received materials including blocks,
manuals, and product specification data on worksheets to aid them in the design process. Prior
to commencing their tasks, participants underwent brief training and completed a
questionnaire detailing their background information to assess their level of creativity.
Measures were taken to ensure that participants fully understood and comprehended the
experimental treatments.

Manipulation Check

To verify participants' understanding of the provided information regarding specific
or relative cost details and their comprehension of how different design choices would impact
cost-effectiveness, a manipulation check was conducted through a series of questions.

Experimental Procedures

The researchers implemented the following procedures for the experiments:
1. Participants were situated in the laboratory, which had been arranged and set.
2. Questionnaires and experiment materials were distributed by the researchers.

3. Participants completed a questionnaire and proceeded with the experiment as
instructed by the researchers.

Findings and Discussion
Descriptive Statistic
Table 2

Descriptive Statistics



Dependent Variable: Cost Effectiveness

| Cost ’ Management . Std.
nf%r;npitlon g;;tergll Experience Mean Deviation N
Specific Diagnostic There is experience 3.6774 1.01282 31
Relatively Diagnostic There is experience 3.1538 1.06819 13
Specific Interactive There is experience 3.7059 .68599 17
Relatively Interactive There is experience 3.6296 92604 27
Specific Diagnostic No Experience 3,3000 1.05935 10
Relatively Diagnostic No Experience 4,0000 1.00000 5
Specific Interactive No Experience 3,5000 1.29099 4
Relatively Interactive No Experience 2,9000 .99443 10
Total 3.5214 .97908 117

Source: SPSS output

Descriptive statistics for variables tested in the hypothesis can be seen from the table
above. To observe the mean of cost-effectiveness, standard deviation, and the number of
participants in each experimental group, the experimental results data are presented in the
table above. The distribution of participants in each experimental group ranges from 4 to 31

participants.

Table 3

ANOVA Result

Tests of Between-Subjects Effects

Dependent Variable: CostEff

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 8.904a 1,272 1,355 ,232
Intercept 908.210 908.210 967,766 ,000
CostInfo ,292 ,292 311 ,578
Experience 255 255 272 ,603
MCS ,183 ,183 ,195 ,660
Cost Info * Experience ,573 ,573 ,610 ,436
Fee Info * MCS ,850 ,850 ,906 ,343
Experience * MCS 2,306 2,306 2,457 ,120




(2]

Cost Info * Experience * 3,571 1 3,571 3,805
MCS

Error 102.292 109 ,938

Total 1562,000 117

Corrected Total 111,197 116

,054

a. R Squared = .080 (Adjusted R Squared =.021)

To test the hypothesis, an Analysis of Variance (ANOVA) is performed, as can be seen
in the above result. Test of between-subjects effect indicates that the main effect of Cost
Information, Management Control System, and Experience on NPD Cost Effectiveness is not
significant. Meanwhile, a significant three-way interaction is revealed between cost
information, MCS, and experience. With the statistically significant influence of the three-way
interaction variable, it can be acknowledged that solely one factor cannot be considered to
have an impact on the cost-effectiveness performance of a new product. The effect of cost
information will depend on the control system adopted and the designer’s experience in
performing new product development.

Conclusion

The experimental approach performed in this study to test the proposed hypothesis
reveals an interesting result. Based on the analysis, it is found that the cost-effectiveness of a
new product will be determined not only by one factor, but by a joint effect of three factors
namely cost information, management control system, and experience. This is due to a
significant interaction effect between three independent variables on dependent variables. This
result is consistent with contingency theory which explains that there is no single factor
affecting a particular process or system in the organization. In this study context, the particular
system is a new product development, and the factors will be cost information which can be
specific or relative, management control in the form of a diagnostic or interactive system, and
whether the designer has sufficient experience or vice versa.

This study’s result implies that in performing new product development management has
to consider some factors to achieve a better performance. Presentation of cost information
used in the design process, setting of the management control system, and experience of the
designer will be crucial factors. Therefore, managerial setting and team composition have to
be prepared according to this study’s result. In addition, exploration of another factor will be
important as well to enrich knowledge of the effect of such factors in the product design. This
means that future research has to extend this study result by testing some aspects that may
have an effect on new product development performance.
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