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This study focuses on the contemporary challenges faced by the furniture industry
in managing changes during product development. It explores four key dimensions
of change: Product Design, Production Process, Project Management, and Mar-
ket/Regulatory Alignment. Emphasizing the significance of Project manager’s com-
petence, project management tools, the research investigates the Agile and Hy-
brid approach, addressing challenges like resistance to change and innovation-sta-
bility balance.

The study, employing qualitative interviews with experienced project managers,
contributes practical insights for navigating change complexities in furniture prod-
uct development, aiming to enhance industry understanding and success. Through
qualitative methods, including in-depth inter-views with experienced project man-
agers in the furniture sector, the study investigates the strategies, tools, and tech-
niques employed in mass production industries to navigate changes effectively
and ensure a streamlined product development process.

The strategy advocates for a flexible approach, combining Stage-Gate and Agile
methodologies, with an emphasis on cross-functional collaboration and iterative
planning. Integration of PLM or PDM software is recommended for efficient
change processes. Lessons learned underscore the importance of iterative ap-
proaches, user-centric design, and continuous learning, with recommendations
for structured change management systems and targeted training programs.
Overall, the framework aims to empower teams to navigate challenges effectively
and remain competitive in the dynamic landscape of furniture product develop-
ment.

Keywords Change Management, product development, furniture in-
dustry
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1 INTRODUCTION

1.1 Background and Motivation

We are living in a world where change is constant and often unpredictable. Change
not only brings new opportunities but also challenges. It can alter how we work,
interact with each other, and even how we perceive the world. Adaptability and

the ability to embrace change become more important than ever.

The furniture industry, with its emphasis on aesthetics and functionality, necessi-
tates personalization to meet individual customer requirements. It utilizes a di-
verse range of materials, requiring expertise. Adapting to ever-changing trends is
vital for maintaining market appeal, with the product development process involv-

ing design, material selection, production, and quality control.

Change management is crucial for successful project execution and organizational
prosperity. It minimizes disruptions, ensures project continuity during change,
promotes acceptance among stakeholders, maintains team performance, and fos-
ters an adaptable organizational culture. Furthermore, effective change manage-
ment addressing both internal and external sources of change. Internally, it en-
compasses the implementation of new designs and materials, while externally, it
involves responsiveness to customer feedback, market shifts, and emerging tech-
nologies. Managing change ensures the furniture industry's competitiveness and

innovation in a dynamic market.

The main objective of the interviews was to delve into the methods utilized by
project managers in recognizing and addressing change within product develop-
ment projects, particularly from a management perspective. These discussions
aimed to uncover the tools, strategies, and essential steps employed in managing
change effectively throughout the project lifecycle. By focusing on the practices of
project managers, the interviews sought to provide insights into how changes are

identified, evaluated, and integrated into the product development process,



thereby informing the development of robust change management approaches

tailored to the furniture industry's needs.

1.2 Research Objectives

In the manufacturing industry, there is a significant gap in our understanding of
how to effectively deal with changes during the product development process. We
lack clear, practical guidance on this front. The primary objectives are to identify
the nature of changes occurring in product development projects, analyze the ap-
proaches employed by project managers in managing these changes, and deline-
ate strategies that enhance the efficiency of change management in the furniture

industry.

This research has three main aims:

Firstly, it aims to explore and identify the changes occurring in product develop-
ment projects within the furniture industry, conducting a comprehensive exami-
nation into the driving factors, such as technological advancements, market

trends, and evolving consumer preferences.

Secondly, the research seeks to examine the role of project managers in navigating
and managing change within the context of furniture industry product develop-
ment. This involves an analysis of the skills, competencies, and strategies em-
ployed by project managers to effectively lead and adapt to change throughout

the project lifecycle.

Lastly, the research aims to develop efficient change management strategies tai-
lored to the furniture industry. This involves formulating and proposing strategies
by drawing insights from best practices in change management, both within and
outside the industry, and adapting them to address the unique challenges and op-

portunities presented by furniture product development projects.



1.3 Research Questions & Structure of Thesis

This thesis is organized with a clear and comprehensive structure to delve into the
complexities of change management within the furniture industry's product de-
velopment. The thesis begins with the introduction about background, motivation,
research objectives, questions, and the overall structure of the thesis. It provides

a roadmap for readers to understand the flow of the document (see Figure 1).

Introduction: Background- Methodology-Limitations

Literature review

RQ2: How do project managers

RQ1: What are the changes in product
manage change in product

development projects in the furniture

development projects in the furniture

indust
= industrv

....................

v v
Product Change Challenge Change Agile Product| |Model, Tool, Manager's
Development Management when Management Development Technique Compen-
and its process in Product implication Drocess tencece
v v v v
Design Change Production Project Market and
Process and Management Regulatory
Quality Alignment
h 4

Empirical part: Conduct interview with 4 international Project Manager in furniture Industry

Findings recommend strategies make change management efficient in product development

project in the furniture industry

v

Conclusion-Discussion - Recommendation

Figure 1. Framework of thesis



The literature review, as the second chapter, delves into essential topics such as
product development, change management processes, agile product develop-
ment, and barriers in change management. This section lays the theoretical foun-
dation for understanding the dynamics of change within the context of the furni-

ture industry.

Chapter 3 takes looks into the furniture industry, offering an overview and em-
phasizing the current challenges in managing changes. It introduces a case study
that serves as a practical application of the theoretical concepts discussed earlier.
The chapter sheds light on the intricacies of the product development process in

the furniture industry and the challenges encountered.

Chapter 4 outlines the research methodology including design and approach,
providing insights into how qualitative research, specifically in-depth interviews,
was employed to capture the perspectives of Project Manager/ product Manager
in Furniture industry. Case selection and data collection methods are justified, en-

suring a robust and ethical research process.

The findings and approaches section (Chapter 5) unfolds the identified challenges,
analyzes them, and compares the empirical results with existing literature. This
part offers the understanding of the specific issues faced by the furniture industry

in managing changes during product development.

Chapter 6 provides a detailed exploration of effective change management strat-
egies, tools, models, and techniques. It draws lessons from the findings and applies
them to the furniture industry, offering practical recommendations to enhance

change management practices.

Chapter 7 summarizes the research findings, discusses practical implications, and
suggests future research directions as well as highlights contributions to the exist-

ing literature, this final section ties together the entire thesis, providing a cohesive
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conclusion to the exploration of change management in the dynamic context of

furniture product development.

The structure is deliberately organized to guide readers through a logical progres-
sion, ensuring a thorough understanding of the challenges, strategies, and impli-
cations associated with change management in the furniture industry (see Table 1

below).

Table 1. Structure of Thesis

Chapter Subchapter Research Method Output

Establish context, motivation, objectives,

1-INTRODUCTION 1.1-1.5 Literature review
scope, and methodology
Summarize existing knowledge on prod-
2-LITERATURE REVIEW | 2.1-2.5 Literature review | uct development, change management,
etc.
3-THE FURNITURE IN- Analyze challenges faced by the furniture
Case study, Mar- . N .
DUSTRY - CURRENT 3.4-34 ket analvsis industry, providing insights into market
CHALLENGES ¥ dynamics and trends

Describe the research design, case selec-
Qualitative re- tion, data collection methods (inter-
4-METHODOLOGY 4.1-4.4 search views, surveys), and analysis techniques.
Gather insights from project managers
and engineers in the furniture industry

Present findings on challenges in furni-
SENONGS MDA |, | Qultveres | e podutdeeooment anayie s
PROACHES T search chatlenges, .

isting literature to validate and contextu-
alize the results

Summarize and synthesize research find-
ings, discuss contributions to the litera-
ture, highlight practical implications for
6-DISCUSSION AND 6.1-6.6 Qualitative analy- | the furniture industry, and suggest future
CONCLUSION - sis research directions. Formulate recom-
mendations for enhancing change man-
agement practices in the furniture indus-

try




1.4 Scope and Limitations

To acknowledge the scope and limitations of this research, the study primarily fo-
cuses on the challenges related to managing changes in the furniture industry,
with a specific emphasis on the product development process. While change man-
agement extends to various facets of the industry, such as supply chain manage-
ment and operational processes, these areas are beyond the scope of this study.
Additionally, the research is limited to the context of the furniture industry, and
the findings may not be directly transferable to other industries. This study also
centers on the role of an individual handling both product development and pro-

ject management responsibilities.

1.5 Methodology Overview

The methodology employed in this research encompasses qualitative data collec-
tion techniques, leveraging interviews and literature review. Interviews will serve
as a primary means of gathering data, allowing for in-depth exploration of the sub-
ject matter. Additionally, a thorough review of pertinent literature will comple-

ment the interview findings, providing context and theoretical frameworks.

Data analysis will involve several approaches to ensure comprehensive under-
standing and validity. Content analysis will be used to systematically examine in-
terview transcripts and literature, identifying key themes and patterns. Compara-
tive analysis will enable the researcher to compare and contrast different perspec-
tives and findings, enriching the analysis. Triangulation of data from interviews
and literature will further enhance the reliability and credibility of the results by

corroborating findings across multiple sources.
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2 LITERATURE REVIEW

2.1 Product Development

Product development is the creation of products with new or different character-
istics that offer new or additional benefits to the customer. Product development
may involve modification of an existing product or its presentation or formulation
of an entirely new product that satisfies a newly defined customer want or market

niche (Ullman, 2009;(Ulrich & Eppinger, 2003); (Lutters, 2014).

Product development in particular is characterized by a high complexity, dynamic
and uncertainty. A new product that is introduced on the market evolves over a
sequence of stages, beginning with an initial product concept or idea that is eval-
uated, developed, tested and launched on the market (Booz, Allen & Hamilton,
1982) see Figure 2. They also pressed there are five dimensions that assess the
performance of a product development process: a) Product Quality, b) Product
Cost, c) Development Time, d) Development Cost, and e) Development Capability.

(Ulrich and Eppinger 2004: 2)

Product development process
> New product development

Market
Concept (O product
deveiopment WSS  analysi/ | [ETSTTUAN | Test
and testing R ‘study development ng

Figure 2. Product Development Process.


https://link.springer.com/referenceworkentry/10.1007/978-3-642-20617-7_6464#ref-CR15130

Menon et al. (2002)on the other hand emphasizes the learning perspective:
“change, flexibility, dynamism, cooperation, invention, innovation and infor-
mation utilization should be embraced” in order to expedite the process of prod-

uct development.

Developing new products that fulfill existing consumers' needs, wants, and de-
mands is at the heart of a reactive market orientated approach followed by many

companies (Jaworski et al., 2000; Slater and Narver, 1998; Van Kleef et al., 2005).

The NPD process consists of stages divided into activities and decisions, to take a
new product from idea to market (R. G. Cooper & Kleinschmidt, 1986). Product
development processes in general can be defined as a set of activities that, taken
together, produce output to customers where customers can be either internal or
external (Benner & Tushman, 2003). Other authors, such asAd-
ams (2003) and McCarthy, Tsinopoulos, Allen and Rose-Anderssen (2006), also
describe the NPD process in terms of the behaviors adopted (linear, recursive or
feedback loops). This description helps to understand the evolution of the NPD

process over time, from linear to more recursive models.

The best-known NPD process model is the Stage Gate System (SGS) developed
by R. G Cooper (1990) characterized by its sequential stages and gate reviews, this
system offers a structured approach to overseeing project progress. At each gate,
thorough evaluations are conducted, allowing for informed decision-making re-
garding the continuation, modification, or termination of projects. The details
shown in Figure 3 below. Designed for large companies, this system is both a con-
ceptual and operational model, divided into five main stages: 1) preliminary as-
sessment; 2) detailed investigation; 3) product development; 4) testing and vali-
dation and 5) commercialization (market launch). Cooper combines a pre-stage of
ideation with five gates that ensure the go/no-go decision through the process.
The stages are broken down into 13 specific activities and multiple tasks required
to develop a new product idea and bring it to the market.

15


https://www.sciencedirect.com/science/article/pii/S0166497221001723#bib75
https://www.sciencedirect.com/science/article/pii/S0166497221001723#bib112
https://www.sciencedirect.com/science/article/pii/S0166497221001723#bib124
https://www-sciencedirect-com.ezproxy.puv.fi/science/article/pii/S0263786323000157?via%3Dihub#bib0032
https://www-sciencedirect-com.ezproxy.puv.fi/science/article/pii/S0263786323000157?via%3Dihub#bib0032
https://www-sciencedirect-com.ezproxy.puv.fi/science/article/pii/S0263786323000157?via%3Dihub#bib0045
https://www-sciencedirect-com.ezproxy.puv.fi/topics/engineering/commercialisation

An Overview of a Stage-Gate System

; De.l;.nlec‘l Full
nvgshgdllon L Production
e (Business Case) Development Testing & . Mark
Preliminary P i Validation & Market
reparation anaarty . R
Assessment p Launch
Stage Stage Stage St 3
lg lg 35" Stage Stage |—
3 4 5
Idea Initial Second Decision Post- Pre-Commer- Post-
Screen Screen on Development cialization Implemen-
Business Review Business tation
Case Analysis Review

Figure 3. Overview of Stage-gate process (Cooper,1990)

2.2 Change and Change Management

Changes are happening due to external forces and / or internal forces. External
forces are market position, legislation and regulations, technology and economics
related factors. Internal forces are changes in organisations and in operations, and

often result of external force(Murthy, 2007,.) See details in Figure 4 below

CHANGE FORCES

Forces Forces

:> System

External | Internal Dynamics

Political Forces

i
ﬂ

Inadequacy of

Technological
Forces Administrative process

Individual/Group
Expectations

Economic
Forces

Increased Global
Competition

Person focused
Change

Structure focused
Change

Internal Forces

| /£
/7NN

External Forces

Technological

N\

Government Change
Forces
Profitability
Issues
Changing
Customer Needs Resource
and Preferences Constraints

Figure 4. External and Internal Change Forces (Murthy 2007, 11)



According to Baca, change is a constant. Project managers encounter it frequently.
Typically, our first instinct is to view change as a problem or something that brings
negative effects. However, it's essential to realize that while change can indeed
lead to difficulties, it also has the potential to bring about positive outcomes( Baca

2005)

While Cooper press that change is a necessary fact of project life, and project man-
agement must be capable of handling all types of changes. Handling changes well
creates long-term business relationships and satisfies customer needs. (Cooper,

1990).

Baca, Westland, and Boles all talk about how changes in a project can have both
good and bad effects. They stressed that managing these changes is crucial to
make sure a project stays on track. Baca mentions three important parts of change
management: having the power to accept or reject changes, knowing how to deal
with changes, and keeping track of all change requests and actions takenBaca
2005). They highlight that the goal of managing changes is to make sure the pro-
ject stays on time, within budget, and keeps its quality. Westland also emphasizes
the importance of a process that identifies, reviews, and approves changes before
they affect the project. Boles adds that the purpose of a change control process is
to properly identify, document, analyse, follow, approve, and execute project
change requests. All these views come together to show how different experts
define and stress the importance of change management in making sure a project

does not runinto problems.

Change Management is the discipline that guides how we prepare, equipment and
support people to successfully adopt change in order to drive organizational/pro-

ject success and outcomes.

Baca (2005) introduced a comprehensive approach to Change Management Pro-

cess emphasizing the need for organizations to adapt to evolving environments
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effectively. The process involves several key steps, including identifying the need
for change, analyzing its potential impact, planning strategies for implementation,
and monitoring progress throughout. Baca's model underscores the importance
of engaging stakeholders at every stage, fostering collaboration and buy-in for suc-
cessful change adoption. Moreover, it highlights the significance of communica-
tion and transparency in managing resistance and ensuring smooth transitions. By
incorporating feedback loops and evaluation mechanisms, Baca's Change Manage-
ment Process facilitates continuous improvement and organizational resilience in

the face of change refer in Figure 5 below .

Baca's model underscores the importance of engaging stakeholders at every stage,
fostering collaboration and buy-in for successful change adoption. Moreover, it
highlights the significance of communication and transparency in managing re-
sistance and ensuring smooth transitions. By incorporating feedback loops and
evaluation mechanisms, Baca's Change Management Process facilitates continu-
ous improvement and organizational resilience in the face of change. Stakeholders
propose changes through a transparent mechanism, with designated authority ac-
cepting or rejecting based on project goals. Impact assessments analyse the ef-
fects of changes on timelines, budgets, resources, and quality standards. A Change
Control Board reviews and approves change requests, maintaining centralized
documentation. Communication and coordination are crucial, requiring a clear
plan to inform stakeholders and foster collaboration. Implementation involves ex-
ecuting approved changes, closely monitoring the process, and addressing unex-
pected challenges. Thorough testing and validation ensure alignment with quality

standards, market trends, and regulatory requirements.

Documentation, capturing rationale and impact assessments, remains a key focus.
The process concludes with stakeholder feedback and lessons learned for contin-

uous improvement.



Is the request
appropriate?

Cancel
request.

The team reviews
lthe change request.

'

Determine the work
required to make
the change.

—

Accumulate the
required work.

'

Determine the
impact to the
project plan and
requirements.

Impact
the triple
constraints?

Approve
the
change?

The project

the request.

Someone wants to

manager reviews §— make a change to

the project.

‘Yes |The change control

board reviews
the change.

4

Motify the team and
requestor that the
request has been

denied.

change the triple
constraints?

Yes

Update the project Notify the team Rebaseline the
plan and product § |  and the triple constraint
requirements and requestar. changed by the
resynchronize. project.
T

Figure 5. Change Management Process(Baca 2005)
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2.3 Change Management in Product Development

Changes during product development are troublesome and costly (Turner 1999,
Hooks and Farry 2001). Making changes during product development can be diffi-
cult and expensive. In industries with a lot of uncertainty, like furniture industries,
it's almost impossible to avoid changes. Wu and others say that: “perfect design
is unrealistic and thus design changes are inevitable”. In unpredictable business

environments, it's clear that we cannot fully control technical and market changes

External forces beyond project control, such as political, economic, environmen-
tal, and third-party factors, contribute to some changes in product development
projects. These external factors, including climate, hazards, or civilian complaints,
can be particularly challenging to control in certain project environments, as noted
by Wu et al. (2005) in the context of a road construction project. In uncertain busi-
ness environments, technical and market changes are recognized as elements that
cannot be fully controlled, reinforcing the need for adaptable change manage-

ment strategies (Brown and Eisenhardt 1995).

Change Management in Product Development is vital for navigating the dynamic
nature of projects. It systematically handles alterations in design, production pro-
cesses, and project strategies, ensuring effective management of changes. The
goal is to minimize disruptions, maintain continuity, and facilitate a smooth tran-
sition. This proactive approach is crucial in projects where adaptability and respon-
siveness to market trends and regulations are paramount. Change Management
involves identifying, evaluating, and implementing changes with consideration for
resource allocation, quality maintenance, and compliance with industry standards.
It not only ensures project outcomes but also fosters an organizational culture em-

bracing innovation for long-term success in a dynamic environment.

In project change management, maintaining continuity and addressing disruptions
are crucial for overall operational flow. It helps manage stakeholder resistance and

encourages acceptance, essential in projects with workflow, process, or tech



changes. This fosters success by securing cooperation and support, maintaining
team and project performance for organizational efficiency during transitions. The
proactive approach cultivates adaptability, contributing to long-term success and

openness to new methodologies while preserving operational integrity

Change in Product Developement

Production Market and

Process and Regulatory

uality Changes Alignment
y g g

* Design Modifications * Manufacturing Process Updates ¢ Cost and Budget Changes * Market and Trend Alignment

* Scope Adjustments * Quality Assurance and Testing * Scheduling and Timing s Regulatory Compliance

* Material Selection Revisions * Environmental and Sustainability| Changes * Customer Feedback-Based

Considerations + Supplier and Vendor Changes Adjustments

¢ Communication and
Collaboration Enhancements

Figure 6. Changes in Product Development Project

In essence, change management is a proactive strategy for recognizing and man-
aging project modifications in a structured and controlled manner. If changes are
being handled effectively in project management, results in projects are being
completed as planned, meeting deadlines, staying within budget, and maintaining
the specified quality standards. We will study what are typical changes in product

development project see Figure 6 above and following sub chapter 2.3.1 to 2.3.4.

2.3.1 Product Design Changes

Product design changes are a fundamental aspect of the development process.
Wu et al. emphasize that achieving a perfect design is unrealistic, making design
changes inevitable. These alterations can be sparked by evolving customer re-
guirements, shifts in market demand, or the need to address unforeseen technical
challenges. The study conducted by Dvir and Lechler distinguishes between plan

changes induced by external factors and goal changes related to project
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scope(Dvir & Lechler, 2004) .Product design changes are essential for adapting to
dynamic environments and ensuring that the final product aligns with customer

needs
2.3.2 Production Process and Quality Changes

The production process takes resources, such as raw materials, labor, capital and
equipment, and turns them into finished goods or services for consumers. The goal
of the production process is not only to produce but to do so efficiently. The goods

or services should be delivered to customers as quickly as possible see Figure 7.

- . Quickly, easily, Desired product
I'ransform 2 ¥ N P
economically, (quality, value,
raw materials - !
efficiently utility)

Figure 7. Definition about Manufacturing

Changes in the production process, quality have an important impact on product
development projects. Whether driven by external pressures or initiated voluntar-
ily, modifications to the manufacturing process introduce variables that can affect
the project's triangle. Forced changes, like supplier disruptions or customer com-
plaints, demand swift adjustments to uphold project timelines. Conversely, volun-
tary changes, such as equipment upgrades or improvements in quality control
methods, aim to boost efficiency but require careful planning to mitigate potential
disruptions. Assessing the impact of these changes on product quality, project
timelines, and overarching goals is crucial. Managing these changes through a
structured approach, including a formal change control system, ensures that mod-
ifications align with project objectives. The Wheel of Manufacturing Enterprise,
outlined by the Society of Manufacturing Engineers in 1994 ( see Figure 8), is a
conceptual framework that illustrates the various components essential for the

functioning of a manufacturing enterprise. It helps organizations visualize and un-



derstand the interdependencies between different functions within a manufactur-

ing environment, facilitating better decision-making and optimization of opera-

tions
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Figure 8. The wheel of manufacturing enterprise (outlined by the Society of Man-

ufacturing engineer ,1994)

Moreover, we are kept discussion about lean manufacturing, optimization, sus-
tainability, and automation are driving changes in production processes. Compa-
nies are adopting lean principles for efficiency, exploring new technologies for op-
timization, and focusing on sustainability by aligning with eco-friendly practices.
The integration of automation, including robots and semi-automated solutions, is
a significant trend aiming to improve precision and reduce manual labour. The

common theme is continuous improvement, pushing companies to adapt to tech-

nological advancements and evolving market standards.
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2.3.3 Project Management Changes:

PMBOK 6 edition mentioned Change management as apart of Perform Integrated
Change Control process. Changes are essential when adjustments to the scope,
time, or cost previously approved project deliverablesbecome necessary, often
impacting the project budget and schedule (Project Management Institute, n.d.) (

see Figure 9)

Change management in a project refers to the structured process of planning, im-
plementing, and controlling changes to various aspects of a project. Changes can
occur in project scope, schedule, budget, or any other element that impacts the

project's objectives.

SCOPE

QUALITY

COST TIME

Figure 9. Project management triangle (PMBOK)

Change management in project management encompasses anticipatory, reactive,
incremental, and strategic approaches. Anticipatory change involves preparing for
expected modifications, while reactive change requires swift responses to unfore-
seen circumstances. Incremental change is gradual, focusing on continuous im-
provements, and strategic change involves well-analysed developments for signif-
icant overhauls to boost competitiveness. These diverse approaches provide pro-
ject managers with the flexibility needed to navigate various change scenarios ef-

fectively



2.3.4 Market and Regulatory Alignment

Customers are one of the key sources for new product development projects, and
understanding customer needs is required to ensure product success (John Wiley

& Sons, 2005).

Although direct customer participation in product development does not always
guarantee the desired outcomes, engaging with customers serves as a valuable
tool to mitigate uncertainty and gain insight into their future requirements more

effectively

The special needs of market-driven product development include balancing differ-
ent requirement types, market-pull and technology-push trade-off, and release

planning and requirement selection(Dzamashvili Fogelstréom et al., 2010)

Recognize and adapt practices based on the nature of the market. Understand the
differences between business-to-business (B2B) and business-to-consumer (B2C)
markets and tailor approaches accordingly. Besides, requirement engineering
software tools alone cannot solve the problems. Recommended practices include
a systematic way of working and small cross-functional teams during product def-
inition. Early handovers between product management and R&D should be
avoided. In addition to internal collaboration, product management and R&D pro-
fessionals should aim for some direct contact with selected external customers,
not only for clarifying the real and project specific needs, but also for building over-

all understanding to meet diverse needs better.

On the regulatory front, the discussion focuses on changes in environmental
standards, safety regulations, and the emphasis on ethical sourcing practices.
Strategies for dealing with regulatory alignment changes include comprehensive
compliance training programs, embedding compliance in design thinking, imple-
menting continuous monitoring and auditing processes, and securing leadership

support for compliance. Together, these two main categories encapsulate the
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multifaceted considerations in steering furniture product development projects

through evolving market and regulatory landscapes

2.4 Leading the change

2.4.1 Project Manager's Competence for Leading Change

A widely accepted perspective posits that Project Managers function as drivers of
change, assuming the role of change agents (Miller & Turner, 2010) This view-
point emphasizes their pivotal position in shepherding projects through transi-
tions and underscores the notion that effective project management inherently
involves managing and steering change processes. When talk about Project Man-
ager's competence, It is truly an oversight when we do not mention IPMA which is

a global standard for individual competence in project.

People

Figure 10. The Eye of Competences ( IPMA)

Besides, R.W. Quinn & R.E. Quinn (2016) argue that change management and lead-
ership development should be a connected topic. Changes in corporate culture
and behaviours are hard to maintain without effective leadership. Therefore, the

concepts of change management and change leadership are intertwined.

Understanding the drivers, pace and unpredictability of change, however, does
not mean that firms know how to manage change (Ulrich et al., 1997;Conner,

1999).



Moreover, Higgs & Roland(2000 )points that there are 8 cluster needed for

change management competency frameworks which show in Figure 11 below

Table 5 The full change management competency framework

Competency custer Competency indicators

Change Imtaton (CIN); ability to create the — Surfaces 1ssues

case for change and secure credible — Demonstrates impact of issues on
sponsorship performance

— Influences key sponsors
— Secures sponsor commitment

Change Impact (CIM); abihity to scope the — Scope of thinking
breadth, depth, sustainability and returns of a — Depth of impact (systematic thinking)
change strategy — Reframing

— Identifies ‘returns on change’
Change Facilitanon (CF); ability to help — Manages human dynamics
others, through effective facilitation, to gain — Encourages and supports self-management
mnsight into the human dynamics of change — Conflict management
and to develop the confidence to achieve the — Process management
change goals
Change Leadershup (CL); ability to influence — Networking
and enthuse others, through personal — Relanionship building
advocacy, vision and drive, and to access — Personal impact
resources to buld a solid platform for change — Sells 1deas
Change Learning (CLE); ability to scan, — Coaching
reflect and 1dentfy learning and ensure — Listening and inquiry
nsights are used to develop mdividual, group — Knowledge management
and organisational capabilities
Change Execution (CEX); ability to — Organisation savvy
tormulate, and guide the implementation of a — Manages resistance
credible change plan with appropriate goals, — Journey design
resources, metrics and review mechanisms — Journey management
Change Presence (CP); demonstrates high — Courage
personal commitment to achievement of — Resilience
change goals through mtegnty and courage, — Authenticity
while maintaining objectivity and individual — Objectivity
resiience (‘a non-anxious presence in a sea of
anxiety’)
Change Technology (CT); knowledge, — Theores
generation and skilful application of change — Tools
theories, tools and processes — Processes

Figure 11. The change management competency framework (Higgs & Rowland,
2000)
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2.4.2 Change Model, Tools and Techniques

Change model is a framework for any project or programme that is seeking to

achieve transformational, sustainable change.

Table 2 below shown the ideation (Ceptureanu, 2015) Change tools at SMEs are

categorized into planning, implementing, and communicating change.

Table 2. Change management tool category (Ceptureanu, , 2015)

PLANNING CHANGE

IMPLEMENTING CHANGE

COMMUNICATING
CHANGE

Impact Analysis
Burke-Litwin change model
McKinsey 7S framework
Leavitt's diamond

Kotter's 8-step change
model
Training needs assessment

Stakeholder analysis
Stakeholder management
Mission statements and
visions

Organization design

SIPOC diagrams statements

When choosing a change model, it is important to consider the specific goals, chal-
lenges, and cultural aspects of project. Additionally, involving key stakeholders
and employees in the change process and providing effective communication

throughout are critical factors for successful implementation.

Establishing a successful change management system is crucial, involving align-
ment among the project manager, sponsor, and team. Key considerations include
the role of the change control board, timing for planning and baselining, and syn-

chronization from the project's outset.

Nilsson et al. (2000) stress the importance of information as one of the key factors
for success. They emphasize that information serves as a catalyst for innovation
and adaptation, enabling organizations to identify opportunities, anticipate chal-

lenges, and navigate complex environments with agility and foresight. Further-



more, they argue that a culture that values and promotes information sharing fos-

ters collaboration, creativity, and synergy among team members, ultimately driv-

ing organizational performance and competitiveness.

Data management systems are built on data management platforms and include

a range of components and processes that work together to help you extract value

from the data. These can include database management systems, data ware-

houses and lakes, data integration tools, analytics, and more ( SAP website) see

detail in Figure 12

Product data management (PDM) is the technology and associated software sys-

tems that support the management of both engineering data and process infor-

mation during the product development phase and beyond(Chang, 2015)

Bl

PLM
IPR

PDM & PM
Design Data Management

Doc. Management System

Data Work Flow
management ® Product Costing
systems
Quality Management System
Materials Managament
ERP Plant Maintenance

Human Resources Management
Production Planning

Sales & Distribution

Finance

Figure 12. Data management system (source: Internet)

Project Management
Change Management @
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Chlebus et al. (1998) mentioned that PDM have 2 main functions: Engineering and

Data Management which details show in Table 3 below.

Table 3. Function of Product Data Management system(Chlebus et al., 1998)

Engineering Data Management

Product specification Workflow determination

Product Structure management version

CAD model and drawings Change Management

Part Structure Project planning and management
Manufacturing Plan Team data management
Machining instruction Technical controlling

NC Program Interface to PPC/MRP system
Production and order management

Project management tools offer invaluable benefits, particularly in the realm of
change management. These tools streamline communication, enhance collabora-
tion, and provide transparent documentation, ensuring that teams can effectively
navigate and implement changes. With features like real-time updates, efficient
task management, and resource allocation capabilities, project management tools
empower organizations to proactively address risks and adhere to timelines. Fur-
thermore, they facilitate historical data analysis, enabling continuous improve-
ment in future projects. In the context of change, these tools foster engagement
with clients and stakeholders, ultimately contributing to the overall success and

efficiency of the project.
2.4.3 Agile and Hybrid Approach(Agile and Stage-Gate)

According to Schmidt et al. (2018), the motivation which lead company using Agile
as “they want to improve communication, reduce reaction time to changes, in-
crease project effectiveness, shorten product development and improve the ad-

herence to schedule”



Designing parts and components using CAD programs is a well-established prac-
tice, and digital prototypes can be quickly and easily created for assessment
(Grieb, 2010, p. 52). However, to determine the feasibility of an idea before en-
gaging in virtual UX testing, it is essential to boost confidence. Simulation tools
offer a solution by allowing virtual testing of parts and components, a common
design approach (Karlberg et al., 2013, p. 70). Simulations, often based on CAD
models and leveraging FEM and/or CFD methods, enhance confidence levels. Yet,
these simulations often neglect production characteristics, leading to the eventual
production and testing of real prototypes to accurately predict their behavior

(Lashin & Stark, 2021, pp. 1144).

"Agility - based on the system triple approach - is the ability of an operating system
to continuously check and question the validity of a project plan with regard to the
planning stability of the elements of the system triad and, in the case of an un-
planned information constellation, to adapt the sequence of synthesis and analysis
activities according to the situation and requirements, thereby specifically increas-

ing the benefits for customers, users and providers™ (Albers et al ,2019).

For furniture industry, physical product, time restrictions due to waiting or manu-
facturing times and physical restrictions, such as physical limitations or splitting
into appropriate increments, present the Agile development with great chal-

lenges.

There are four groups of interpretations of Agile, encompassing team collabora-

tion, customer integration, task management, and fast learning through prototyp-

ing
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Agile Manifesto Methodology

(agile product
development)

4 Values 12 Principles

Conviction
Rules everything
is based on
Scrum XP Kanban Method
On-site Teamwork  Reduce waste Principle
customer
Daily Stand-up Practices
Roles (who?) Artifacts (what?) Processes (when?) Tools (with what?)

Figure 13. Agile approach (Schmidt et al., 2021)

The hypothetical framework to structure and define often used terms in the con-

text of agile development are shown in Figure 13.

The "Hybrid" approach - Agile and Stage-Gate in new product development and
innovation processes combines elements of Agile methodologies and traditional
Stage-Gate models. Empirical studies, such as those conducted by researchers like
(R. Cooper & Sommer, 2018)., (Conforto & Amaral, 2016), and Grushka-Cock-
ayne, have explored the effectiveness of hybrid models in various industries be-
yond software development. Results suggest that industrial companies imple-
menting Agile/Stage-Gate hybrids can achieve substantial performance benefits,
balancing stability with flexibility. The studies propose frameworks such as the In-
dustrial Scrum, combining Agile and Stage-Gate, and highlight positive impacts on

project and product development performance.



The adaptability of the hybrid model is particularly beneficial for lead user pro-
jects, providing a management framework that is both reproducible and respon-

sive to the unforeseen.

Cooper (2016) investigated two large-company best-practice examples to illus-
trate how to run a hybrid model. He claimed that for physical product developers,
an agile/stage-gate hybrid product development model is feasible and may yield
positive results in Table 4 below shows the benefits and challenges of hybrid ap-

proach

Table 4. Advantages of a Hybrid approach

Advantage Description

Ensures early and cost-effective development. allowing for quick
customer feedback and aligning with the idea that customers may
not know what they want until they see it

Improved Prod-
uct Precision

Accommodates projects with high innovation by promoting experi-
mentation, trial and error, and establishing requirements during the
solution-finding process

Adaptability to
Uncertainty

Time-boxed sprints introduce urgency, focusing on essential deliver-
ables within fixed timeframes, contrary to traditional approaches
fixated on comprehensive lists of requirements

Accelerated De-
velopment

increase speed by ensuring adequate resources and focus on a sin-
Focused Teams gle project, avoiding the common issue of under-resourced and
slow-moving traditional project teams.

incorporating dedicated teams, designated spaces, and daily face-
Enhanced Com- | to-face scrums, fosters improved within-team communication. This
munication contributes to more effective, cross-functional teams and higher
success rates in new product development

The benefits of the Agile-Scrum hybrid, such as improved communication, adapt-
ability, accelerated development, and focused teams, contribute positively to
change management efforts. They create an environment that is more conducive

to embracing and adapting to the changes introduced by the new methodology.
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2.4.4 Barriers and Challenges in Change Management

Gill (2003) identified that change programs fail because of inefficient manage-
ment. According to Kotter, the most common reason companies fail is due to of
lack of experience with successful changes. Poor management, leadership and lack
of knowledge create negative feelings among employees, such as self-protection,

arrogance, pessimistic attitude or general immobilization. (Kotter 2014)

Wang (2017) analyzed failures at Walmart, JCPenney, and Borders. Poorly received
business models (Walmart, JCPenney) and resistance to technology (Borders) led
to obsolescence. Common factors include inadequate stakeholder involvement,

weak market strategies, and inability to adapt (Wang 2017)

By acknowledging and addressing emotional reactions of individual/ team mem-
ber through change process, project managers can enhance the overall success of
change implementation. This understanding allows for the development of tar-
geted interventions and adjustments to the project plan as needed. That's time

Project manager should understand The Kiibler-Ross Change Curve ( fig 14)
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Figure 14. The Kubler-Ross Change Curve



Significant volumes of information are generated during product development
which are then used to create catalogues, bills of materials and support a variety
of processes that include production, test, operation, inventory management and
maintenance. The modification process also leads to the creation of multiple prod-
uct variants in the supply chain. This makes it harder to determine the relevant
information about a design modification that needs to be communicated to cus-

tomers and suppliers.

Challenges face in managing and communicating design changes, the potential di-
vergence in product designs over time, and the importance of addressing these

issues for continued safe operation and compliance.

The case study illustrates real-world challenges in designing and implementing a
change management process, including resource constraints, negotiations, and

unexpected change requests (. Baca 2005).
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3 THE FURNITURE INDUSTRY - CURRENT CHALLENGES IN MANAG-
ING CHANGES

3.1 Furniture industry Overview

The global furniture market, currently valued at $516.66 billion, is poised to reach
$780.43 billion by 2030, reflecting a substantial 5.36% compound annual growth
rate (CAGR). This impressive growth is underpinned by a heightened demand for
aesthetically pleasing household furnishings, such as sofas, stools, and chairs, as
consumers seek to enhance their living spaces (see below Figure 15). Despite initial
challenges during the COVID-19 pandemic, including upholstery shop closures im-
pacting sales, the industry witnessed a surge in demand for ergonomic furniture
due to the widespread shift to remote work, coupled with a significant increase in

online shopping.

While the furniture sector benefits from global and regional vendors and finds mo-
mentum from the real estate sector and cost-efficient producers in China and Vi-
etnam, it faces critical challenges. The industry is navigating a landscape marked
by increased demand for adaptable and portable furniture, driven by residential
and infrastructure growth. However, these growth opportunities are counterbal-

anced by challenges related to rising material costs and a scarcity of skilled labor.

Notably, effective management of change is pivotal for the industry's sustained
success. The furniture sector is inherently dynamic, influenced by evolving styles,
materials, and functionalities. As consumer preferences evolve, companies must
adeptly adjust their product development processes to remain competitive. Fur-
thermore, the integration of new technologies in furniture design and manufac-
turing presents a significant challenge. Embracing innovative materials, produc-
tion techniques, and smart technologies necessitates substantial changes in tradi-
tional methods and skill sets. Successfully managing this technological shift while
ensuring a seamless transition for the workforce is a complex but crucial task for

industry players.



Moreover, the growing emphasis on sustainability and environmental considera-
tions adds another layer of complexity. Adapting product development strategies
to align with eco-friendly practices and materials requires substantial changes in
manufacturing processes, sourcing, and overall business models. The global na-
ture of the furniture supply chain further underscores the importance of effective
change management. Successfully navigating change in a distributed and intercon-
nected network of suppliers, manufacturers, and distributors demands robust

communication, coordination, and adaptability.

REVENUE BY SEGMENT REVENUE CHANGE BY SEGMENT
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Figure 15. Revenue by Segment 2020 Furniture Industry (Statista Market Insights)

3.2 Case Study Introduction and Rationale

Product development projects in the furniture industry across the Asian region
face distinctive challenges. Despite the significant contributions of countries like
Vietnam and China to the global furniture market, there are hurdles that impact
the product development process. One notable challenge lies in the balance be-
tween tradition and modernization. Many Asian countries, deeply rooted in crafts-

manship and traditional techniques, encounter difficulties in seamlessly integrat-
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ing innovative design and manufacturing technologies into their product develop-
ment projects. Moreover, the diverse consumer preferences both domestically
and internationally add complexity, necessitating adaptability in design and pro-
duction. Additionally, the rapid evolution of global market demands poses a con-
stant challenge for Asian furniture manufacturers to keep pace with changing con-
sumer needs. The need for sustainable practices further complicates product de-
velopment, as companies navigate the incorporation of eco-friendly materials and
processes. Overall, while Asia remains a powerhouse in the furniture industry, the
dynamic nature of product development projects underscores the necessity for
continuous innovation, adaptability, and the harmonization of traditional crafts-
manship with contemporary demands. As a result, embracing change through ag-
ile methods, original designs, and adaptive strategies is crucial. To thrive, the in-
dustry must foster creativity, integrate market insights, and evolve with consumer
needs for sustained success. The main changes during a furniture development

project are looked into next.

Product Design Changes include design modifications, scope adjustments and ma-

terial revisions.

Design modifications include changes to the aesthetics, structure, and dimensions
of furniture products. For example, altering the shape of a chair, changing the up-

holstery fabric, or updating the style of a sofa.

Scope adjustments are changes to the scope may involve adding or removing spe-
cific features or functionalities from a furniture piece. For instance, deciding to
include additional storage compartments in a cabinet or simplifying the design of

a desk.

Material selection revisions refer to adjustments in the types of materials used in
furniture production, which can affect product quality, durability, aesthetics, and
sustainability. For example, switching from traditional wood to sustainable and

eco-friendly materials.



Production Process and Quality Changes include manufacturing process updates,

quality assurance and testing, environmental and sustainability ....

Manufacturing process updates refer to modifications in the production methods
and techniques used in furniture manufacturing. Changes might involve adopting

new machinery or assembly methods to improve efficiency and quality.

Quality assurance and testing: Enhancements in quality control processes and
testing methodologies to ensure that furniture products meet or exceed quality
standards. This can involve stricter quality checks or implementing advanced test-

ing technologies.

Environmental and sustainability considerations: Changes made to align furniture
manufacturing with environmental sustainability goals, such as using reclaimed
materials, reducing waste, and minimizing the environmental impact of produc-

tion processes.

Project Management Changes include cost and budget change, scheduling and
timing change, supplier and vendor change, communication and collaboration en-

hancements.

Cost and budget changes: Budget-related adjustments that may arise from design
or material changes. These changes could involve increasing or decreasing the al-
located budget for specific components or phases of a furniture product develop-

ment project.

Scheduling and timing changes: Modifications to project timelines and delivery
dates to accommodate design changes or unexpected delays in the production

process.

Supplier and vendor changes: Alterations in supplier relationships, such as select-
ing new suppliers, changing material sources, or revising procurement strategies

to ensure a steady supply of materials.
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Communication and collaboration enhancements: Improvements in how project
information is communicated within the project team and with external stake-
holders, such as suppliers, manufacturers, and retailers. Effective collaboration is

crucial to ensure that changes are well-coordinated and executed.

Market and Regulatory Alignment include market and trend alignment, regulatory

compliance, customer feedback-based adjustments

Market and Trend Alignment: Adaptations made to furniture products to meet
evolving market trends and customer preferences. This may involve staying up-
dated on the latest design trends and incorporating them into product develop-

ment.

Regulatory compliance: Adjustments to ensure that furniture products meet in-
dustry regulations, safety standards, and environmental requirements. Staying

compliant with local and international regulations is crucial.

Customer feedback-based adjustments: Modifications based on customer input
and feedback, such as addressing common complaints or adding features, function
that customers have requested after review design, prototype or mockup. Cus-

tomer satisfaction and feedback play a significant role in product development.



4 METHODOLOGY

4.1 Research Design and Approach

This study applies a qualitative research approach to study deeply the complexities
of change management within the furniture industry, with a specific focus on the
product development process. Qualitative methods, particularly in-depth inter-
views, provide a nuanced understanding of the strategies, tools, and steps under-

taken by management-level professionals in identifying and managing changes.

4.2 Case Selection and Justification

The case selection for this research involves a purposeful and strategic approach
to gain in-depth insights into change management within the furniture industry in
the Asia area, specifically focusing on the product development project. Four pro-
ject managers with substantial international experience from 2-20 years in furni-
ture product development were selected for interviews. The justification for this
case selection lies in the richness of perspectives these professionals bring, con-
sidering their varied experiences in navigating the complexities of change in the

industry.

The criteria for selecting these cases include their extensive background in man-
aging product development projects, ensuring a depth of knowledge and practical
insights. The international experience of the project managers adds a global di-
mension, considering the furniture industry's diverse landscape and global market
trends. The selection also emphasizes professionals with a long-standing history in
the field, aiming to capture nuanced insights resulting from their seasoned exper-

tise.

By including project managers from different companies within the furniture sec-

tor, the research anticipates diverse viewpoints and practices in dealing with
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change. This diversity contributes to a comprehensive understanding of the chal-

lenges and strategies employed in various organizational contexts.

The case selection, therefore, aligns with the research objectives, seeking a nu-
anced exploration of change management in the furniture industry, enriched by

the experiences and expertise of the chosen project managers.

4.3 Reliability and Validity of Case Study

Data collections methods are evaluated based on reliability and validity (Silver-
man, 2011). Reliability refers to the stability of findings, where validity as represents
the truthfulness of findings (Silverman, 2011, p.360). Reliability is "degree to which
the findings of a study are independent of accidental circumstances of their produc-
tion" (Silverman, 2011, p.360). Validity discusses the problem of whether an account
accurately represents the social phenomena to which it refers (Hammersley, 1990,
p.57). Yin (1994) provides guidelines on how the issues of reliability and validity are

addressed in qualitative research (see Table 5 ) below.

Table 5. Case Study Tactics for Four Design Tests (Yin,1994- p33)

Test Case Study tactic Phase of research

Use multiple sources of evidences

. . . Data collection
- Establish chain of evidence .
Construct validity . . Data collection
have key informants review draft case .
Composition

study report

Do pattern matching or explanation

Internal validit g . . .
v building or time- series analysis

Data analysis

Use replication logic in multiple case

External validity Research design

study
Reliabilit Use case study protocol Data collection
v Develop case study database Data collection

4.4 Data Collection Methods

Empirical material is gathered through semi-structured interviews conducted with
4 project managers and 1 project engineer all possessing international working

experience in the furniture industry. This diverse sample ensures a comprehensive



exploration of varied viewpoints. Ethical considerations, including informed con-
sent and confidentiality, are meticulously adhered to throughout the data collec-

tion process.

The collection and analysis of data were carried out in 2 steps. First, respondents
received an online questionnaire to describe their company, their product devel-
opment project as well as their own profile before interview. In this questionnaire,
the first respondents were asked to answer both closed and open-ended ques-
tions. The open-ended questions allowed the addition of useful information about

activities/tasks carried out in the product development project.

In the second step, an interview was conducted. The interview conducted follow
theorical framework. All interviews, which lasted approximately 45 min, were not
recorded but the researcher was noted and transcribed in verbatim form. See

Table 6 for summary of interviewees.

Table 6. Summary of Interviewees

Experience in | Project man- .
. . . . Date of inter-
Name Title Furniture( ager’s experi- .
view
Years) ence( years)
A Product Manager >5 <10 12/12/2023
Senior Project Man-
B ager >10 >10 15/12/2023
Head of product De-
C velopment >15 >20 20/12/2023
Junior Product
Manager <5 <5 23/12/2023
E Project Engineer >10 N/A 23/12/2023

4.5 Data Analysis Techniques

In analysing the data gathered from interviews with four experienced project man-

agers in the furniture industry, the research employs a qualitative approach, pri-
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marily focusing on thematic analysis. A thematic analysis involves a systematic ex-
amination of interview transcripts to identify recurring themes and patterns. As
each interview is transcribed, the researcher reads and re-reads the text, identify-
ing codes that represent specific topics or concepts related to change manage-
ment in furniture product development. These codes are then organized into over-
arching themes, offering a comprehensive understanding of the challenges faced
by project managers in implementing changes. The analysis also incorporates ele-
ments of the constant comparative method, ensuring a continuous refinement of
codes and themes as new data emerges. Additionally, a framework analysis is ap-
plied, using pre-defined categories to structure the interpretation of the data.
Through these methods, the research aims to uncover valuable insights into the
complexities of change management in the furniture industry, as perceived by sea-

soned project managers with extensive experience in product development.

Throughout the data analysis process, ethical considerations will be prioritized.
The confidentiality of participants will be strictly maintained, and the reporting of
results will focus on aggregating insights without revealing individual identities.
The study will adhere to ethical guidelines, ensuring respect for participants' pri-

vacy and the responsible handling of sensitive information.



5 FINDINGS AND APPROACHES

5.1 Findings from Interviewees

The insights gathered from various experienced professionals in the furniture in-
dustry provide a comprehensive understanding of the changes, challenges, and
effective strategies in product development projects. Each interviewee brings a
unique perspective based on their years of experience and role within the indus-
try. The findings uncover a diverse range of experiences and perspectives in the
furniture industry regarding change management in product development. Em-
phasis is placed on customer needs, adaptability, and effective communication as
crucial elements for successful change management. The industry is also open to
drawing insights from other sectors to enhance its approaches to design, produc-

tion, and customer satisfaction.

5.2 Analysis of Findings

5.2.1 Changes in Product Development Projects in the Furniture Industry

Changes in Product Design: Interviewees A, B, C,D and E identify shifts in product
design as a significant change in recent projects. Interviewee B: "Recently, | devel-
oped a chair, going through 8 different versions in just two months, mean we
change design 8 times totally". These changes are likely influenced by factors such

as market trends, customer preferences, and competitive dynamics.

Market dynamic and Sustainability: Interviewee C highlights the industry's adapt-
ability to annual trends in materials, colour, and style, emphasizing the need for
designers to stay informed ."Each year, we have new trends; it can be material,
colour, style... Market dynamics, as noted by Interviewees A, C, and F, underscore
the importance of adapting to trends and consumer shifts. This includes a shift

towards sustainability, reflecting the industry's commitment to meeting evolving
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consumer preferences and environmental considerations (Interviewee B: "under-
standing and aligning with customer lifestyles are vital for developing products
that meet their needs and preferences "). Interviewee C specifically mentions using
platforms like World Global Style Network for staying updated, with a notable in-
dustry shift towards sustainability, reflecting a commitment to eco-friendly man-

ufacturing and meeting consumer preferences.

Modernization of Production Processes: Interviewees B, D, and E highlight the
modernization of production processes with advanced machinery, leading to im-
proved quality. This technological advancement is a shared observation, reflecting
a broader industry move towards more efficient and high-quality manufacturing.
Interviewee B specifically notes the use of modern machines in the production
process: "We need to change the list of products because we will be utilizing a

robot for welding aluminium chairs ".

Technological Advancements: The integration of modern machines and technol-
ogy tools in the production process, as mentioned by Interviewee B, and the ac-
knowledgment of staying informed about technological advancements by Inter-
viewee C, reveal a proactive approach to adopting innovations (Interviewee B: "us-
ing modern machines"”; Interviewee E: "stay informed about technological ad-
vancements"). This reflects the industry's recognition of the role technology plays
in enhancing efficiency, precision, and overall product quality. The adoption of
these advancements demonstrates a commitment to staying competitive in a

technologically evolving landscape.

Project changes were totally acknowledged by all five interviewees as significant
aspects of product development. These changes encompass various dimensions,
including alterations to design, cost, and project timelines. Interviewee C: " Project
is simple if customer want to change specs or function of product at very first step"
. For instance, as highlighted by Interviewee B's example of developing a chair with
8 versions in two months, it illustrates that both the timeline and cost of the pro-

ject are subject to definitive changes. Interviewee B: "definitely we have to delay



the launching date, spend a lot of money, resource for this". This consensus among
the interviewees underscores the dynamic nature of project management in prod-
uct development, where adaptability to modifications is essential for successful
outcomes. Interviewee C: "Customer asked for changing many things as material,

function of product except the launching date".

Factors Driving Changes: Interviewees A, B, D, E, and G collectively identify factors
such as attractive design, ergonomics, safety, sustainability, and cost as key drivers
for changes in product development. These factors reflect a holistic approach to
addressing consumer needs, industry trends, and competitive dynamics. Inter-

viewee B highlights the importance of considering trends and competitive factors

5.2.2 Project Manager’s Competence

Dynamic Nature of Projects: Product development projects often encounter un-
foreseen challenges, changes in requirements, or unexpected technological shifts.
An adaptable approach allows project teams to respond quickly and effectively to
these changes. Recognizing and understanding market trends is vital for creating
products that align with current consumer preferences and needs. This requires a
keen understanding of consumer preferences, design aesthetics, and emerging
materials. Competent project managers should proactively seek information

about industry shifts and integrate these insights into their project strategies.

Technology Knowledge: The integration of technology into product development,
as mentioned by Interviewee B and Interviewee E (Interviewee B: " the integration
of 3D printing technology, has change the way we develop item "; Interviewee E:
"We're working to put together Al and 3D visuals to help our customers and prod-
uct team make decisions more easily"), necessitates project managers to be tech-
nologically adept. Competence in leveraging project management tools, like MS
Project, and staying informed about cutting-edge technologies ensures efficiency

and competitiveness.
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Transparent communication: Demonstrating effective communication is a crucial
skill, as emphasized by Interviewee E, an Engineer. He faced challenges when com-
municating changes with the project manager. In certain previous projects, rede-
signs were necessary because the engineer and project manager were not aligned
on the proposed changes, leading to misunderstandings and a lack of shared un-
derstanding (Interviewee F stressed the importance of "transparently communi-
cating changes"). Project managers must articulate changes transparently, ad-
dress concerns, and maintain open feedback loops. Clear communication fosters
a shared understanding of changes and helps alleviate resistance among team

members.

Leadership abilities: Leadership skills, emphasized by Interviewee C and Inter-
viewee A (Interviewee C: " Ability to addressing team or stakeholder conflicts skil-
fully and diplomatically to maintain a positive work atmosphere "; Interviewee B:
" Effectively assigning tasks and responsibilities to team members based on their
strengths and expertise " while Interviewee A: "strong communication skills and
leadership abilities", are crucial. Project managers need to guide teams through
changes, recognize and overcome resistance, and effectively utilize team
strengths. Leadership is instrumental in maintaining project cohesion during trans-

formations.

Interview D stressed that: "For me, as a project manager, besides specialized
knowledge, it is essential to have Time management skills and People manage-

ment skills".

Change Management expertise: While predicting every detail of an unforeseen
change is impossible, strategic planning establishes a resilient framework, foster-
ing flexibility, adaptability, and proactive responses to uncertainties in the project
management journey. Navigating change is a central competency for project man-
agers, according to Interviewee C: "Always have an eye on environmental scan-
ning, external factors like industry trends and potential disruptors that might im-

pact the project" Interviewee D: "understand the project clearly and extensively to



adapt to constant changes"). Competent project managers must have a deep un-
derstanding of the project's intricacies to adapt to evolving circumstances. This
involves anticipating changes, providing suitable solutions, and ensuring the pro-
ject stays aligned with its original purpose. Interviewee A "Identifying potential
risks associated with the changes and developing strategies to mitigate these
risks", interviewee B: “resource allocation strategies, including flexible plans and

alternatives, are key to accommodating potential changes”

Hybrid approach: Three out of four interviewees acknowledged awareness of the
hybrid approach. Specifically, Interviewees A, B, and C highlighted this approach
in furniture product development projects .Interviewee B highlight : “This is essen-
tial for leveraging the strengths of both traditional and agile methodologies” while
Interviewee C mentioned: “Competence in the hybrid approach allows project
managers to tailor strategies to the needs of each project”. This approach com-
bines elements of Agile and Stage-gate methodologies. It is essential for proficient
project managers to grasp this hybrid approach and comprehend its application.
This understanding enhances the adaptability of furniture product development
projects, allowing them to effectively respond to changes in requirements or

scope.

Cost Analysis: Interviewee D emphasizes the importance of analysing and building
reasonable costs quickly, highlighting the need for strong analytical skills (Inter-
viewee D: "analyse and build reasonable costs, quickly adapt to changes". Project
managers should possess the ability to assess costs, make informed decisions, and
swiftly adapt to changes without compromising the project's financial viability.
Problem-Solving mentioned by Interviewee C, D is a critical competency. Project
managers encounter various challenges during changes, including team resistance
and disruptions to timelines. Competent project managers should be adept at

identifying issues, devising solutions, and maintaining project progress.
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Time Management: Interviewee C highlights time management as a crucial skill for
project managers (Interviewee C: "Managing resources. Setting deadlines and
monitoring project progress"”. Competent project managers must efficiently allo-
cate resources, set realistic deadlines, and monitor progress. Time management
ensures projects stay on track, especially when dealing with changes that may im-
pact timelines. Planning: Interviewee B, C, D emphasizes the importance of devel-
oping a clear change management plan (Interviewee B: "Develop a clear, detail
change management plan"). Competent project managers should excel in project
planning, foresee potential changes, and develop strategies to manage modifica-
tions effectively. This proactive approach ensures that the project is well-prepared
to navigate modifications seamlessly, aligning with the dynamic nature of the pro-

ject development process

Cross-Functional Collaboration:

Collaboration Skills: As highlighted by 5 Interviewee A,B,C,D,E, (Interviewee B: "
cross-functional collaboration is key to make sure build right product at the right
price and right time", competent project managers should excel in fostering col-
laboration among cross-functional teams. Furniture product development often
involves collaboration among designers, manufacturers, and suppliers. Compe-

tence in promoting effective communication and collaboration is vital for success.

5.2.3 Challenges

An interviewee highlighted:” As a design engineer, it doesn't feel great to switch
designs under tight deadlines, especially when there's uncertainty about when

they'll be approved”

Interviewee C says: “Priority setting can be challenging”

Resistance to change? While project Managers mention that they adaptability in-
stead of resistance. Interviewee A “We explore ways to bring benefits and long-

term happiness for both customers and the company” . while Engineer mentioned



“that it is not easy that you change a construction you did 5 years, it applies for a
lot of items just because a customer wants to change, we need time for Engineer-

ing Change Order.

5.2.4 Effective Change Management Strategies, Tools, and Techniques

Communication and Leadership: Interviewee F's emphasis on transparent commu-
nication, addressing concerns, and maintaining an open feedback loop highlights
the importance of effective leadership in change management (Interviewee F:
"transparently communicate changes"). Clear communication fosters a shared un-
derstanding of the changes, addresses potential resistance, and ensures that the
team is aligned with the project's goals. Leadership skills become pivotal in guiding

teams through the change process.

Hybrid Approach: The introduction of the Hybrid approach, combining Agile and
Stage-gate methodologies, Interviewee B suggests an evolving approach to change
management: "“This is essential for leveraging the strengths of both traditional
and agile methodologies” . This hybrid model provides a structured framework
while allowing the flexibility required to adapt to changing requirements or scope.
Understanding and implementing this approach can enhance the industry's capac-

ity to manage change efficiently.

Technology Integration: The use of tools like MS Project by Interviewee C under-
scores the significance of technology in change management (Interviewee C: "Ms
Project as right hand of project Manager "). These tools facilitate tracking and
managing changes, streamlining the process and ensuring that modifications are
well-documented and monitored. Technology integration can contribute to effi-

ciency and accuracy in change implementation.

Change Management Models: Interviewee F mentioned of models like Kotter's 8-
Step Process and Prosci's ADKAR model suggests that structured change manage-

ment models are valued in the industry (Interviewee F: "Kotter's 8-Step Process
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and Prosci's ADKAR model"). These models provide a systematic and organized
approach to change, ensuring that key aspects like communication, stakeholder

engagement, and organizational readiness are addressed.

Leadership Skills: Interviewee C's emphasis on leadership skills, including active
feedback, recognizing resistance, and utilizing team strengths, points to the hu-
man element in change management (Interviewee C: "Active feedback to team
members and stakeholders"). Effective leadership is crucial for guiding teams
through transitions, addressing challenges, and ensuring that changes are success-

fully implemented.

5.2.5 Strategy

Strategies: The Hybrid approach, which blends Agile and Stage-gate methodolo-
gies, received strong endorsement from Interviewee B, "No, I think the Hybrid is
the best suitable for furniture product development " This approach provides a dy-
namic framework for managing changes in product development projects, allow-

ing for adaptability and iterative development cycles.

Cross-Functional Collaboration: Ensuring collaboration among different depart-
ments, such as design, production, and marketing, emerged as a crucial strategy.
Interviewee A,B,C emphasized the project manager's role in accurate and timely
communication to all relevant parties during changes .Cross-functional collabora-
tion ensures a holistic approach to change management, fostering coordination

and synergy among diverse teams.

Technology Integration: Integration of technology, including Al, databases, and
project management software, played a pivotal role in supporting design and an-
alysing product data. Interviewee E highlighted the use of Al for design ideas and

database analysis, while Interviewee C underscored the common use of tools like



,Ms project, Exel, Gannt chart, PLM,. This technological integration enhances effi-
ciency and decision-making, aligning the strategy with advancements in digital

tools.

User-Centric Design: Prioritizing user experience and preferences in product de-
sign was another strategic focus. Interviewee B emphasized the importance of de-
signing products that ensure ease of use and meet user requirements . This user-
centric approach aligns product development with market needs, enhancing cus-

tomer satisfaction.

Environmental Sustainability: Incorporating environmental sustainability into
product development practices emerged as a strategic consideration. Interviewee
D provided an example from highlighting their use of 100% recycled plastic for
products, showcasing a commitment to sustainable practices. This aligns with the

growing importance of eco-friendly practices in the furniture industry.

Another example from interviewee B showing that their factory now using wood
dust from production processing to make durability material: wooden table top,

wooden board...

Risk Management: Proactive risk management strategies to anticipate and miti-
gate challenges were cited as essential. Interviewee D stressed the need for expe-
rienced project managers to handle risks effectively, emphasizing the importance
of learning and staying open-minded (Interviewee D: "To mitigate risks, experi-
enced managers must stay open-minded, continuously learn, and not compromise
on what they believe to be correct". This strategic focus ensures preparedness for

unforeseen challenges, contributing to project resilience.
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5.2.6 Tools and Process

When asked about the change management process, 3 out of 4 individuals men-
tioned that they do not have an official document. This implies that there is a lack
of clarity regarding specific roles and responsibilities, with the knowledge limited
to identifying the decision-maker without a detailed understanding of individual

tasks and assignments.

Interviewee C says “Depending on the change category, the decision-maker varies,
and the person in charge of the change also differs, for example design change

won't be made by the production department”

While Interviewee B states “we did it case by case, follow the minutes of meeting

to follow who do what”

The revelation that three out of five project managers do not use dedicated pro-
ject management software but rely on other tools like Axapta, ERP, and PLM high-

lights several noteworthy aspects.

Project Management Software: when asked the reason that they did not use pro-
ject management software. Interviewee A : " Because furniture product develop-
ment project requires design intricacies, material specifications, and production
processes. Tools like ERP offer integrated functionality, streamlining design itera-
tions, material management, and production workflows" . Interviewee A also
noted their reliance on ERP to manage data and the status of product develop-

ment.

While Interviewee B: "Axapta software enhances communication among cross-
functional teams, especial in changing all member of project team can access to

see the change to make sure all team in same page"



Interviewee C: "We always faced with design aesthetics and prototyping, with
product development tools offering specialized functionalities for visualization,

prototyping, and testing. PLM can help us on that "

Interviewee D: "Due to cost saving, in parallel | used D365 software & excel to

manage, but there have a lot challenge when manage change"

When asked if they think they need special software for managing their projects,
all four interviewees mentioned hearing about tools like Trello, Jira, and Asana.
However, they expressed concerns about the cost and resources required, and
they weren't sure about the specific details of these tools. Despite this, they all
emphasized the importance of such tools in product development projects. These
platforms offer helpful features like assigning tasks, tracking progress, and facili-
tating communication, which ultimately make it easier to handle changes in the

project.

Interviewee C, she is the only one among the interviewees who has experience
using Microsoft Project in her previous company. She highlighted that Microsoft
Project contributed to effective decision-making, particularly in managing changes
within the project: "by visualizing project timelines, tracking and enabling resource
reallocation. Its scenario planning, communication tools, and integration capabili-
ties contribute to informed decision-making and seamless adaptation to changes

within a project"

5.2.7 Techniques

User -Centric design: As Interviewee B highlighted: "I believe that a user-centric
design approach has been my most effective strategy for the past seven years, sig-
nificantly advancing my career". It plays a pivotal role in furniture product devel-
opment. This technique ensures that the end-users' needs, preferences, and ex-

periences are at the forefront of the design process.
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While interviewee F: " As a design engineer, my goal is to create products that

combination of innovation and customer needs ".

Hybrid Approach: Interviewee A provided insights into how this approach allows
for adaptability through iterative development cycles and frequent feedback (In-
terviewee A: " instead of finish product and send to customer review, we divide
process many step, which customer can review and approve in early stage ". The
Hybrid approach provides a structured framework for managing changes while al-
lowing flexibility in response to evolving project needs as Interviewee C experi-
ence: "Customer can change design after they review the photo render, after foam

mock-up or uncoated sample before they see the final sample"

Clear Communication: Ensuring accurate and timely communication of changes to
stakeholders was highlighted as a technique. Interviewee D stressed the project
manager's role in transmitting information accurately and promptly during
changes: "PM is transformer information from stakeholder to internal team, if you
give something unclear, you lose time and money". Clear communication is crucial
for project success and helps ensure that everyone involved is on the same page,
working towards common goals as Interviewee C mentioned: "Conflict and delay

are the main consequences of unclear communications"”

Backup Plans- Mitigate plan for Risk: Having backup plans to address unforeseen
challenges during changes was identified as a technique. Interviewee B, D empha-
sized the importance of having contingency plans in place to respond promptly to
unexpected situations. Interviewee B: "l have to emphasize that we have changed
the way we work since covid 19, ensuring seamless collaboration among team
members working remotely"”. Backup plans contribute to risk mitigation, ensuring
project managers are well-prepared to navigate uncertainties. Interviewee D:
"Managing projects during COVID-19 introduced challenges not only in remote

customer interactions but also in team dynamics and supply chain disruptions"”



Leadership: when asked about Leadership style, Interview C mentioned that: " Not
consistently, A leader who can adapt their approach based on the project phase,
team dynamics, and goals will likely navigate the complexities of product develop-

ment more successfully “. While A, B consist to apply transformational leadership.

Leadership qualities that embrace new perspectives and continuous learning were
recognized as a technique. Interviewee D emphasized the need for project man-
agers to remain open-minded and not compromise on principles they believe to
be corrected. Open-minded leadership fosters adaptability and a proactive ap-

proach to change management.

5.3 Challenges Faced in Managing Changes in Furniture Industry

In recognizing the challenges within furniture product development projects, sev-
eral key issues have emerged based on findings from interviews. The dynamic na-
ture of the furniture industry, marked by continual changes in product design,
market trends, and regulations, stands out as a significant challenge. This necessi-
tates a strategy emphasizing adaptability to navigate these shifts effectively. The
competency of project managers surfaces as another critical concern, with a need
to address ineffective leadership and enhance adaptability among project man-
agement teams. The identified challenge of lacking change expertise highlights the
importance of surfacing and addressing issues impacting change to prevent poten-
tial performance issues. Inefficient tools and methodologies present obstacles
that impede the change management process, underlining the necessity for a
more streamlined and effective approach. Challenges related to Limited capabili-
ties in project management tools and techniques as operational costs, lack of ex-
pertise, and team allocation issues, become apparent through interviews. Addi-
tionally, issues in documentation and decision-making processes, hindering trans-
parency and traceability, are recognized challenges. The need for enhanced pro-

ject management capabilities, especially in overcoming limitations within tools like
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Excel, becomes evident. These challenges, identified through interviews, collec-
tively underscore the intricate landscape of furniture product development,
prompting a strategic response to enhance adaptability and efficiency within this

dynamic industry.

Implementing change in furniture product development projects can be challeng-
ing, as it involves various aspects such as design, manufacturing, marketing, and
distribution. Here are some common challenges associated with change in furni-

ture product development projects which divide in 3 dimensions: Social & Project

management ( Table 7), Technical dimension & Market alighment ( Table 8)

Table 7. Challenges in Social & Project management dimension

Challenges

Description

Impact

Resistance to change

Implementing changes, espe-
cially in product design or pro-
duction processes, can face re-
sistance from team members or
stakeholders accustomed to ex-
isting workflows. Overcoming
this resistance and fostering a
positive attitude towards change
is a critical challenge.

Resistance can lead to delays, de-
creased morale, and hinder over-
all adaptability.

Change expertise gap

Issues impacting change are not
effectively identified or ad-
dressed, leading to performance
issues.

Can lead to performance issues
and ineffective change imple-
mentation

Coordination and
communication

Ensuring clear communication
about the nature, reasons, and
implications of changes is vital.
Ensuring effective communica-
tion and coordination among
project teams, suppliers, and
stakeholders is challenging, es-
pecially with changes occurring
during the project.

Poor communication can result in
misunderstandings, errors, and
misalignments in the implemen-
tation of changes.

Timeline pressures

Changes in design, scope, or ma-
terials disrupt planned project
timelines, leading to delays in
product development and
launch.

Time delays can affect market en-
try, especially in industries where
being first to market is crucial for
competitiveness.

Budget and cost

Changes in design, materials, or
processes may impact the pro-
ject's budget and cost structure.

Budget overruns can strain finan-
cial resources and impact the
overall profitability of the project.




Project Management
tool limitations

not using project management,

just use product data manage-

ment system and Excel

Limited capabilities may not ad-
dress advanced needs effectively

Table 8. Challenges in Technical & Market alignment dimension

Challenges

Description

Impact

Lack of Documenta-
tion and Decision-
Making

Inefficient documentation and
decision-making processes hin-
der transparency and traceability

Resource allocation

Changes may require realloca-
tion of resources, impacting
manpower, materials, and equip-
ment, and affecting overall re-
source planning.

Inadequate resource allocation
can lead to inefficiencies, delays,
and compromises in the quality
of the final product.

Regulatory compli-
ance

Changes may necessitate adjust-
ments to meet regulatory re-
quirements, adding complexity
to the project.

Non-compliance can result in le-
gal issues, product recalls, and
damage to the organization's rep-
utation.

Maintaining product
quality

Implementing changes without
compromising product quality
requires careful consideration
and testing.

Inadequate testing or rushed im-
plementations can lead to quality
issues, affecting customer satis-
faction and brand reputation.

Adapting to Market
trends

Staying aligned with rapidly
evolving market trends requires
quick decision-making and
adaptability.

Failure to adapt to market trends
can result in products becoming
outdated or less appealing to tar-
get customers.

Sustainability consid-
erations

Introducing sustainable practices
or materials may pose challenges
in terms of availability, cost, and
integration with existing pro-
cesses.

Difficulty in implementing sus-
tainable changes may hinder the
organization's commitment to
environmental responsibility.

5.4 Summary of the interviews

Overall, the findings and literature complement each other, with the literature
providing theoretical frameworks and tools that align with the practical experi-
ences and challenges identified in the findings. Both emphasize the importance of
clear communication, adaptive leadership, and structured frameworks in success-

ful change management as detail shown in below table 9 and table 10
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Table 9. Summary of Interviews

Aspects

Findings

Literature

Product Develop-
ment Process

Four out of five interviewees confirm the
use of a stage-gate process in their prod-
uct development, consisting of five main
stages and additional add-on stages for

clarification and guidance.

Stage-gate system by Cop-
per 1990

Force of change

Align with literature about internal( pro-
duction process, strategic, optimization
cost, capability of manufactory) and ex-
ternal force( market trend, technology,
sustainability, supply chain, customer
feedback) from Murthy 2007. The finding
emphasizes that changes in product de-
velopment projects, categorized as Prod-
uct Change and Project Change, can ema-
nate from the interplay of both internal

and external factors

External forces are market
position, legislation and
regulations, technology
and economics related fac-
tors. Internal forces are
changes in organisations
and in operations, and of-
ten result of external

force(Murthy 2007)

Change Manage-
ment Tools, model

No change model applicated due to chari-
ties of furniture project. But finding show
that the needed of . Also, emphasis on
clear communication, adaptive leadership,

and change management plan.

Tools such as Impact Anal-
ysis, Burke-Litwin Change
Model, and SIPOC Dia-

grams.

Considerations for
Change Manage-
ment System

Absence of official Change management
system: Procedure, documentation,
change process, Change management

plan

Literature acknowledges
the need for a successful
change management sys-

tem.




Table 9. Summary of Interviews (continues)

Aspects

Findings

Literature

Product Data Man-
agement System
(PDM) Functions

Align with literature about product
data management: including Prod-
uct Lifecycle Management (PLM)
and Enterprise Resource Planning
(ERP), is common for data man-
agement. These tools are fre-
quently employed to synchronize
with other systems for seamless
operations.

Literature details PDM functions in
engineering and data manage-
ment.

Project Manage-
ment Tools

Notably, project management
software is not utilized in this con-
text. They mainly use Excel as tool
for project management

Literature underscores benefits of
project management tools.

Agile and Hybrid
Approach

The findings shown that project
managers possess knowledge
about the hybrid approach, with
some of them implementing and
demonstrating the effectiveness of
this approach in the development
of physical products such as furni-
ture. This align with literature

Literature discusses the Agile-
Scrum hybrid approach and its ad-
vantages.

Barriers and Chal-
lenges in Change
Management

Lack of official documentation and
unclear decision-making processes
contribute to challenges. They do
case by case

Literature supports the idea of in-
efficient management, lack of ex-
perience, and resistance to change
as common barriers.

Emotional Reac-
tions and The
Kiibler-Ross Change
Curve

Emotional reactions and adaptabil-
ity to change are highlighted in the
interview

Literature references The Kiibler-
Ross Change Curve, emphasizing
addressing emotional reactions
during change.

Communication
Challenges

Highlighted challenges related to
managing and communicating
changes.

Literature recognizes challenges in
communication during product de-
velopment.
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6 DISCUSSION AND CONCLUSIONS

In recent years, the furniture industry has experienced notable transformations in
product development projects, as highlighted by an interview with professional in
the field. A fundamental shift towards sustainability has emerged as a pivotal fac-
tor, with the interviewee emphasizing the growing importance of environmentally
friendly practices in product development. Furthermore, the integration of ad-
vanced machinery into production processes has led to a significant enhancement

in product quality, reflecting a commitment to modernization.

The research findings present a comprehensive framework for effective change
management strategies in furniture product development projects. The approach
centers around four key areas: product design change, project change, production
process and quality change, and market trends and regulations. Project manager
competencies, including adaptive leadership, are identified as pivotal, emphasiz-
ing skills such as project management, change expertise, leadership, technical pro-
ficiency, continuous improvement, strategic management, and effective commu-
nication. The strategy advocates for the use of appropriate tools and techniques,
combining the adaptable product development process with Stage-Gate and Agile
methodologies. The agile/hybrid approach is highlighted as a dynamic strategy,
incorporating iterative planning, customer collaboration, design flexibility, and
cross-functional teamwork. The integration of Agile principles at specific develop-
ment stages is recommended to address challenges. The research also suggests
leveraging PLM or PDM software for change process integration, ensuring data

accuracy, transparency, and efficient collaboration.

Additionally, lessons learned emphasize the value of an iterative approach, user-
centric focus, and technological integration, while recommendations include fos-
tering continuous learning, establishing structured change management systems,

and targeted training programs for project managers and designers.



6.1 Theoretical Contribution

A focal point of this research is the proposition of an innovative change manage-
ment framework tailored to the intricacies of furniture development. This frame-
work addresses the distinctive challenges embedded in the design, materials, tri-
angle of project and manufacturing processes associated with furniture produc-

tion.

The inclusion of empirical findings from industry professionals adds a real-world
perspective to the study. The identification of significant changes and crucial com-
petencies, along with a detailed examination of employed techniques, provides a
practical framework for project managers. The comparison of industry practices
with established change management models informs the adaptability of existing
models. Insights into resistance to change and cultural dynamics enhance the un-
derstanding of challenges in product development projects. The illustration of a
hybrid Agile-Stage-Gate approach (e.g. Cooper, 1990) and practical implications
for project managers offer valuable contributions, making the thesis a comprehen-
sive resource for professionals seeking effective change management strategies in

the unique context of product development projects.

RQ1: What is the change in product development project in furniture industry?

The furniture industry is undergoing significant changes in product development
projects, driven by market trends, technological advancements, and a commit-
ment to sustainability. Interviewees highlight frequent shifts in product design,
adaptation to market dynamics, and modernization of production processes, in-
cluding the integration of advanced machinery and technology tools. Project
changes, such as alterations to design, cost, and timelines, are acknowledged as
essential aspects of product development, reflecting the industry's dynamic na-

ture and the need for adaptability. Factors such as attractive design, safety, and
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sustainability are key drivers for these changes, underscoring the industry's com-
mitment to innovation and meeting evolving consumer needs in a competitive

market environment.

One significant change is the increasing focus on sustainability and eco-friendly
practices. Empirical findings suggest that many furniture companies are incorpo-
rating sustainable materials and production methods into their product develop-
ment processes. This trend aligns with literature highlighting the growing im-
portance of sustainability in product development across various industries,
driven by consumer demand and regulatory requirements (Dzamashvili Fogel-

strom et al., 2010).

Moreover, there is a noticeable shift towards adopting advanced technologies in
product development, such as CAD/CAM software and simulation tools. These
technologies enable companies to design and test furniture prototypes virtually,
reducing the need for physical prototypes and accelerating the development pro-
cess. This finding resonates with literature discussing the role of technology in en-
hancing product development efficiency and innovation (Grieb, 2010; Lashin &

Stark, 2021).

Furthermore, the empirical findings suggest that customer preferences and mar-
ket trends are driving rapid changes in product design and features. Furniture
companies are increasingly focusing on customization and personalization to meet
diverse customer needs and stay competitive in the market. This trend is con-

sistent with which article (Baca, 2005).

RQ2: How project managers mange the change in product development project?

Managing change in product development projects demands project managers
with a diverse skill set and effective strategies to navigate challenges and achieve

success. Empirical evidence underscores the pivotal role of project managers in



steering the dynamic nature of these endeavors, requiring robust leadership, com-
munication, and problem-solving abilities (Miller & Turner, 2010). Moreover, lit-
erature emphasizes the criticality of project managers' competencies in change
management, with frameworks like IPMA offering valuable guidance for their de-
velopment (IPMA Competence Baseline, 2015). Project managers must proactively
anticipate and address changes, foster stakeholder engagement, and uphold pro-
ject objectives amid evolving circumstances. By leveraging their expertise, project
managers mitigate risks, encourage collaboration, and propel project triumph
amidst change. Thus, refining project managers' competencies in change manage-
ment, as highlighted in Higgs and Rowland's work, is imperative for effectively

steering product development projects and attaining desired outcomes.

Project managers adeptly navigate change complexities in product development
projects through an array of strategies and tools, as evidenced by empirical find-
ings and existing literature. Although formal change management systems may be
absent, project managers rely on clear communication, adaptive leadership, and
meticulous change management planning to adeptly handle shifts (Baca & John
Wiley & Sons, 2005). Despite the lack of specific change models, tools such as im-
pact analysis, stakeholder analysis, and SIPOC diagrams are esteemed for their ef-
ficacy in managing change processes (Ceptureanu, 2015), aligning with literature
accentuating the importance of such processes and tools in facilitating project ad-
aptation and ensuring favorable outcomes (Project Management Institute, n.d.).
Additionally, project managers demonstrate proactive change management by
embracing hybrid methodologies like Agile-Scrum, amalgamating flexibility with
structured processes to tackle uncertainties and complexities in product develop-

ment projects (Conforto & Amaral, 2016)

As a result, project managers in the furniture industry employ a combination of

communication, leadership, and strategic planning to effectively manage change
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and drive project success, drawing from both empirical insights and established

management principles.

6.2 Practical Implications

This section provides hands-on recommendations based on the research findings,
designed to guide professionals and practitioners navigating the intricate realm of

furniture product development.

Implementation of Changes

Recognizing the diverse nature of changes in furniture projects, this part offers
practical guidance for a comprehensive approach to change implementation, cov-
ering: Need to build a strategy for smoothly integrating design modifications, con-
sidering factors such as material compatibility, aesthetic coherence, and quality
standards. Additionally, the chapter provides practical insights for optimizing pro-
duction processes, emphasizing efficiency while minimizing disruptions. Recom-
mendations for handling changes at the project level, addressing shifts in time-
lines, resource allocation, and the overall project scope. Moreover, guidance on
adapting to external factors ensures agility in responding to market trends and
regulatory requirements, keeping the project resilient in the face of external, en-

suring that the project remains agile in the face of external influences.

Cross-Functional Collaboration

First and foremost, the communication needs to be transparence, ensuring a
shared understanding of changes across design, production, and project manage-
ment. Recommendations for incorporating market trends and regulatory updates
into collaborative processes, ensuring alignment with broader industry dynamics.
Finally, practical approaches should be adopted for agile methodologies to enable
swift responses to changes in project scope, timelines, or market conditions. To-
gether, these initiatives promote a collaborative and agile environment, respond-

ing effectively to the dynamic nature of product development.



Strategic training for adaptation

In order to equip project teams with the necessary skills for handling various as-
pects of change, this section provides valuable insights into strategic training initi-

atives:

Firstly, the focus is on Mastering tools, offering training strategies to ensure that
the team becomes proficient in using new tools introduced during changes in de-
sign, production processes, or project requirements. This ensures that everyone is

well-prepared and capable of efficiently adapting to technological advancements.

Secondly, there is an emphasis on Staying informed on regulations through guid-
ance on training initiatives. This ensures that teams remain updated on changing
regulations and standards, fostering compliance in the intricate process of product
development. Additionally, project members should be encouraged to engage
with furniture exhibitions and relevant associations for updates. These knowl-
edges are crucial for producing products that meet industry standards and legal

requirements.

Lastly, the section addresses the importance of Understanding market dynamics
by providing practical approaches for training teams to comprehend and respond
to the evolving dynamics of the market. These training and knowledge can come
from training from internal department such as the sale team after their business
trip, market, production team, supply chain or purchasing team. This enables
teams to make proactive adjustments to their product development strategies,
ensuring that their products align with the changing demands and preferences of
the market. In essence, this strategic training framework aims to empower project
teams to navigate the multifaceted challenges of change effectively and stay

ahead in the dynamic landscape of product development.
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6.3 Recommendations

6.3.1 Change Management Strategies Overview

The strategy focuses on four main areas: product design change, project change,
production process and quality change, and market trends and regulations. The
approach is built upon three fundamental pillars: project manager competencies,
tools and techniques, and the agile/hybrid methodology. These categories repre-
sent a holistic framework for navigating change in furniture product development

projects( see Figure 16 below)

At the core of effective change management lies the competency of project man-
agers (see Figure 17). In addition to the competencies of a project manager, the
role also demands characteristics of an adaptive leader. As emphasized in litera-
ture and findings, adaptive leadership underscores the significance of project
managers possessing key qualities. These include expertise in change manage-
ment, effective communication, adept stakeholder management, a commitment
to continuous improvement, strategic management skills, flexibility, ongoing
learning, and adaptability to diverse project phases and team dynamics. The amal-
gamation of these attributes is essential for navigating the complexities of project
management, ensuring successful adaptation to changing circumstances, and fos-
tering positive project outcomes. The breakdown of the competency cluster and

dedicator is presented in Table 11 below.



Changes in Product Development

Project

Challenges

Strategy for Managing Change

Modeilz,Tools, Techniques Agile! hybrid Approach

Agile Stage- Utilize Excel,
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Continuous Techical
Improvement expertise L

ch t Funcional Customer
Communication  Strategic ange Mmanagement process oo ! collaberation
poration
& Stakeholder = Managemen
Customer-Centric Continuous Learning and
Approach Emetional Intelligence

Figure 16. Strategy Overview for Change management
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« Delegate

* Resilience « Integration of Aland
« Team collaboration Automation
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« Innovation in

+ Customer Focus - -
sustainable practices

Figure 17. Strategy- Core competences for Project Manager

The utilization of appropriate tools and techniques is crucial for streamlined
change management. The strategy approach to change management involves lev-
eraging two key aspects: the adaptable product development process and a robust
change management process. The product development process strategically
combines Stage-Gate and Scrum methodologies, ensuring a meticulous and se-
guential evaluation of each development stage. This hybrid model introduces flex-
ibility, allowing swift responses to evolving project requirements and striking a
balance between control and adaptability, ultimately enhancing efficiency in fur-
niture product development. Simultaneously, the change management process is
fortified through the development of a comprehensive plan. This plan encom-
passes structured procedures and models, defining the who, what, when, where,
and how of managing change. Clear roles and responsibilities are assigned, versa-
tile tools such as Excel and templates are integrated, and key activities, such as
reviewing, analyzing, promptly approving, and efficiently managing changes, are
executed. This strategic integration of adaptable product development and a com-
prehensive change management plan empowers teams to navigate change effec-

tively in the dynamic landscape of furniture product development.



Table 10. Competence descriptions

Competency Cluster

Competency Indicators

Project Management

- Efficiently plans and executes project tasks and timelines.
- Manages resources and budgets effectively.
- Utilizes project management tools and methodologies.

Change Expertise

- Surfaces issues impacting change.

- Demonstrates the impact of issues on performance.
- Human dynamics insight

- Formulates and guides implementation plan

- Applies change theories, tools, processes

Leadership

- Builds networks and effective professional relationships in
project

- Inspires and leads furniture project teams through change
with a non-anxious presence.

Technical + Technology Exper-
tise

- Knowledge, generation and skillful application of change
theories, tool and processes.

- Demonstrates proficiency in industry-specific tools and
techniques for furniture design.

- Stays updated on technological advancements impacting
furniture development

Continuous Improvement

Identifies opportunities for continuous improvement in fur-
niture product development.

- Implements and supports furniture-specific change initia-
tives for ongoing enhancement.

- Encourages and supports self-management and conflict
resolution in the furniture industry

Strategic Management

Aligns organizational goals with change strategies in the fur-
niture sector.

- Develops and executes strategic plans for change initia-
tives in furniture product development.

- Balances short-term furniture project goals with long-
term vision

Communication & Stakeholder
Management

Effectively communicates furniture-specific change objec-
tives to stakeholders.

- Manages relationships with stakeholders throughout the
furniture product development process.

- Listens actively to stakeholder concerns and inquiries re-
lated to furniture development

Last but not least, the agile/hybrid approach stands out as a dynamic and versatile

strategy supported by literature and findings. Li et al. (2023) help to manage con-

flict in product development project. Applying the Agile/Hybrid Approach in furni-
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ture product development entails iterative planning, customer collaboration, de-
sign flexibility, and cross-functional teamwork. It is recommended to develop de-
tailed plans iteratively, ensuring regular involvement of customers for feedback.
Additionally, fostering a culture that embraces design changes is advised. Imple-
menting a seamless change management process and enhancing cross-functional
communication are essential. Moreover, it is recommended to embrace continu-
ous monitoring, quick adaptation, and leverage both the structured Stage-Gate
model and Agile principles for effective management of change. Transparent com-
munication, a learning culture, and real-life examples are pivotal for success.
These strategies enhance change management, promoting adaptability and cus-

tomer-centricity in physical product development.

6.3.2 Tools, Model and Techniques in Change Management

Following the general strategy in previous section 6.3.1, we continue with details

for each Tool

Based on the findings, interviewees do not recommend using Agile-Stage-Gate-
Scrum due to various challenges, including operational costs, a lack of Agile exper-
tise, and team allocation issues where one team is responsible for multiple pro-
jects. Especially for physical products, proves complex, and obtaining quick cus-
tomer feedback poses a challenge. Agile might not seamlessly fit all development
stages, particularly in precision-demanding later stages. In combination with the
literature, researchers propose a solution: integrating the Agile approach at spe-
cific stages of the product development process. This combination proves effec-
tive in navigating the complexities of change and responding to evolving market
trends and regulations. While not a model per se, this combination of Agile ap-

proaches addresses the identified challenges.

Integrating Agile principles into furniture product development involves a strate-

gic approach across ideation, design, and development. In the ideation sprint, Ag-



ile is applied by incorporating Design Thinking, customer focus, market trend anal-
ysis, and compliance with industrial regulations. The design sprint emphasizes
quick iterations and adaptability through activities such as rendering 3D models,
sketching, CAD-based construction drawings, and simulation. During the develop-
ment sprint, Agile principles are implemented with a focus on collaboration and
adaptability, utilizing 3D printing, mock-up parts, Styrofoam prototypes, and final
product creation. Each stage contributes to a more flexible, responsive, and itera-
tive product development process, aligning with Agile principles for enhanced cre-

ativity and faster time to market. See Figure 18 below.

Agile Stage-Gate

o2

Ideation Design

Project level CONC% DESIGN\ DEVELOﬂ
SPRINT SPRINT SPRINT
Design thinking Render 3D 3D printing
Customer focus Sketch Mock up parts
Market trend Construction drawing(CAD) Styrofoam prototype
Industrial regulations Simulation Uncoated prototype
Final Prototype

Sprint capacity can be adjusted based on team capacity, and the schedule will be agreed upon by all stakeholdsrs

Figure 18. Agile Stage Gate approach

In response to the identified challenges related to the lack of official documenta-
tion and decision-making, a strategic initiative involves establishing a change pro-
cess integrated with the functions of Product Lifecycle Management (PLM) or

Product Data Management (PDM) software. Process details in Figure 19.
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This integration ensures data accuracy, and promotes efficient collaboration. Au-
tomated workflows, version control, and audit trails enhance transparency, reduc-
ing errors and saving time. The integrated approach of the system improves deci-
sion support and traceability, contributing to overall operational excellence. Some
famous example include PTC Windchill, Enovia, Teamcenter, ERP, Microsoft D365
.Instead of using project management software with change management func-
tion, the researcher recommended Utilizing change management functions in PLM
or PDM Software: By integrating these advanced software solutions into the pro-
ject management framework, organizations can effectively address the complexi-
ties associated with change management. PLM and PDM systems offer robust fea-
tures for formalizing change requests, maintaining version control, automating
workflows, fostering collaboration, and providing analytics for informed decision-
making. This approach not only streamlines the change management process but
also contributes to enhanced project efficiency by establishing a centralized plat-

form for comprehensive project documentation and communication.

Besides, we can also enhance project management in Excel with data validation,
conditional formatting, and track Changes. It is recommended to utilize functions,
pivot tables, and charts for analysis purposes. Additionally, leveraging scenario
manager, data consolidation, and named ranges is advised. Regularly saving ver-
sions and considering dedicated project management tools for more advanced

needs are also recommended practices.
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Figure 19. Strategy- Change management process base on Data management soft-

ware(PLM/PDM)

6.4 Lessons Learnt and Application to Furniture Industry

One crucial lesson learned from both literature and findings is the value of adopt-
ing an iterative approach in product development. Dividing the process into man-
ageable steps, as seen in the Hybrid Approach, allows for continuous feedback and
early customer involvement. This iterative methodology aligns with the unique in-
tricacies of the furniture industry, providing opportunities for adjustments and im-

provements throughout the development cycle.

User-Centric Focus: The purpose of adopting a User-centric focus in furniture
product development is to embrace change and enhance the overall success and
satisfaction of the product as prototyping, user testing, VR, AR customization fea-
tures, social media engagement with brand. This approach is not intended to pre-
vent change; instead, it aims to ensure that changes are driven by a deep under-

standing of user needs, preferences, and experiences. By prioritizing the end-user
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experience and incorporating their feedback at various stages, designers and pro-
ject managers can ensure that the final product meets consumer expectations and
market demands. This lesson underscores the importance of understanding and

catering to customer needs in a competitive market.

Technological integration: The integration of technology tools, such as Designers
can employ AR-enabled software to create intricate 3D models of furniture items,
allowing them to visualize products in a virtual environment. Taking this a step
further, interactive customer applications with AR capabilities empower users to
virtually place furniture items within their living spaces through smartphones or
tablets. Artificial Intelligence (Al) algorithms enhance the user experience by
providing personalized product recommendations based on individual prefer-
ences and design trends. Applying these technologies facilitates efficient commu-
nication, collaboration, and decision-making. For the furniture industry, where de-
sign intricacies and material specifications are crucial, leveraging technology
streamlines workflows, enhances precision, and ensures that changes are well-

documented and monitored.

6.5 Recommendations for Enhanced Change Management Practices

Integrated change management functions in PLM or PDM software involves incor-
porating the change management functions available in Product Lifecycle Man-
agement (PLM) or Product Data Management (PDM) software. Rather than solely
investing in dedicated project management software, leveraging the capabilities
of PLM or PDM systems can offer a more holistic solution. These platforms not
only provide features for effective task assignment, progress tracking, and com-
munication but also bring advanced change management functionalities. By cen-
tralizing project documentation and seamlessly integrating change processes
within these systems, organizations can achieve greater clarity in roles and respon-
sibilities. This integrated approach significantly enhances overall project effi-
ciency, aligning with the dynamic needs of furniture product development pro-

jects.



Establishment of a Change Management system: To address the absence of an
official change management system, there is a recommendation to establish a
structured system that includes procedures, documentation, a change process,
and a change management plan. This systematic approach can provide clarity on
decision-making processes and roles, contributing to a more organized and effec-

tive change management practice.

Foster continuous learning and emotional intelligence: Prioritizing continuous
learning and professional development is essential for project managers in the fur-
niture industry. This aligns with the requirements of adaptive leadership, enabling
effective navigation through various project phases and team dynamics. Offering
opportunities for project managers to enrich their skills and stay abreast of indus-
try trends ensures a proactive and resilient approach to change management. Ad-
ditionally, placing emphasis on emotional intelligence is recommended. Project
managers should undergo training in emotional intelligence to recognize and ad-
dress emotional reactions during change. Developing emotional intelligence skills
equips managers to handle resistance, foster a positive work atmosphere, and en-

sure seamless transitions throughout the change management process

Training and Development: Recommendation for both project managers and de-
signer is to attend furniture fairs, join platforms like WGSN, and review depart-
ment reports (sales, procurement, supply chain) to stay updated on new trends,
materials, and smart production methods. For designers involved in furniture
product development, targeted training programs can focus on staying updated
with design trends, sustainable practices, and user-centric principles. This could
include workshops on using modern design tools and virtual prototyping tech-

niques, enhancing their adaptability and technical skills.

At the same time, project managers can undergo comprehensive training in
change management methodologies, emphasizing the hybrid approach. Specific
sessions on effective communication, leadership during change, and utilization of
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change management function in product data management as PDM, PLM can en-
hance their ability to navigate changes efficiently. Collaborative training sessions,
bringing both designers and project managers together, can foster cross-func-
tional understanding. Joint workshops on communication and collaboration tai-

lored to the furniture industry's unique challenges can improve teamwork

6.6 Future Research Directions

Looking ahead, future research based on what has been learned is suggested here,
considering the limits of the current study. The first area is to explore the use of
sustainable materials in making furniture. This is important because people are
becoming more concerned about being environmentally friendly. Another area for
research is to explore how project management tools or software, coupled with
data management systems for physical products like furniture, can adeptly man-
age changes, assessing how these tools handle change, track progress, and coor-

dinate tasks within the unique challenges of physical product development.

Additionally, an area worth looking into is how new technologies impact how we
design and make furniture. Technology is always changing, so we can explore how
these changes affect the process of managing and making changes in the furniture
industry. This research could help us improve the way we design and produce fur-

niture using the latest technologies.
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APPENDIX1. INTERVIEW QUESTIONNAIRE

Section 1: Understanding Changes in Product Development

1.1. Can you identify key changes that you've observed in recent furniture product

development projects?

1.2. How do you stay informed about industry trends, technological advance-
ments, and changes in consumer preferences relevant to furniture design and de-

velopment?

1.3. In your experience, what factors typically drive changes in furniture product

development projects?

Section 2: Project Manager's Role in Change Management

2.1. What do you consider the primary responsibilities of a project manager in

navigating and managing change in product development projects?

2.2. Can you share examples of how you've successfully led a team through a sig-

nificant change in a furniture product development project?

2.3. What skills and competencies do you believe are crucial for project managers

in the furniture industry to effectively manage change?

Section 3: Tools, Models, and Techniques in Change Management

3.1. What tools or software do you commonly use to track and manage changes in

product development projects?

3.2. Are there specific change management models or frameworks that you find

particularly effective in the furniture industry?

3.3. Can you provide examples of techniques or strategies you've employed to fa-

cilitate a smooth transition during a change in a furniture project?



Section 4: Efficient Change Management Strategies in the Furniture Industry

4.1. From your perspective, what strategies contribute to efficient change man-

agement in furniture product development?

4.2. How do you tailor change management strategies to align with the unique

challenges and opportunities in the furniture industry?

4.3. Are there specific lessons or insights from other industries that you find appli-

cable and beneficial in the furniture sector?
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