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Abstract 

For decades, product development has been accomplished through defined processes, 

such as waterfall (Royce, 1970).  Defined processes are those that have known inputs, repeatable 

processes, and expected outputs.  The assumption that innovation in product development can be 

achieved through repeatable processes has resulted in most projects being completed over 

budget, over schedule, not meeting user needs, or some combination thereof (Sherman, 2015).  

Accommodating change and learning in a defined process is expensive. Construction and interior 

design projects have followed a similar defined framework of assessing requirements, planning, 

estimation, execution, and post-occupancy evaluations.  This has resulted in projects delivered 

late, projects delivered over budget, waste and rework, unreliable teams, and unsatisfied clients  

(Lean Construction Institute, 2022).  Solving complex problems require empirical processes to 

meet user needs.  Empirical processes incorporate change and learning throughout the project 

lifecycle and are based on three pillars:  transparency, inspection, and adaptation. This research 

will focus on the application of an empirical framework, namely Scrum (Schwaber, SCRUM 

Development Process, 1995), to construction and interior design projects.  “Scrum is a 

lightweight framework that helps people, teams and organizations generate value through 

adaptive solutions for complex problems.”  (Schwaber & Sutherland, The 2020 Scrum Guide, 

2020, p. 3) This study utilizes a case study and survey revealing that Scrum can be utilized to 

deliver more value to clients, increase transparency, reduce risk, and enhance employee 

engagement amongst project teams.  Findings highlight changes that can be made in the interior 

design and construction industry to achieve these results. 

Keywords:  Scrum, Agile, Waterfall, Project Management, Interior Design, Construction, 

Product Development, Empirical, Defined, Efficient, Adaptative, Learning  
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Chapter 1:  Introduction and Literature Review 

According to the Lean Construction Institute (LCI), customers and supply chain members 

are wholly dissatisfied with the delivery and results of the interior design and construction 

industry.  According to LCI, “…construction labor efficiency and productivity has decreased, 

while all other non-farming labor efficiency has doubled or more since the 1960s.  Currently, 70 

percent of projects are over budget and delivered late.  The industry still sees about 800 deaths 

and thousands of injuries per year.  The industry is broken.”  (Lean Construction Institute, 2021) 

According to LIC, there are eight wastes related to interior design and construction: 

1. Defects:  This relates to effort caused by rework, scrap, and incorrect information. 

2. Overproduction:  This waste relates to more production than is needed or before 

it is needed.  Also, creating inventory that will never be used is waste. 

3. Waiting:  Waiting is unplanned time (e.g. waiting on meeting to start, on late 

material, on manpower availability, on decisions and information).  

4. Non-Utilized Human Talent:  Each team member brings their unique skill and 

perspective to the team.  In each project, you can turn this into a high performing team OR 

squander it by seeing only “doers” and not “thinkers.” 

5. Transportation:  Material and information far from where we need them slows 

down our processes.   

6. Inventory:  Creating inventory before it is needed requires resources to create, 

transport, manage and store those resources.   

7. Motion:  This waste relates to human movement.  Time spent looking for 

materials or documents is waste.  
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8. Extra Processing:  This waste relates to more steps than are necessary for a 

person or a process.  This also includes re-work and adding more value than the customer wants.  

(Fauchier, Fulton, & Martinez, 2020)  
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Introduction 

Scrum, a framework based on lean principles, can be utilized in design and construction 

to achieve improved safety, greater customer satisfaction, higher quality construction, reduced 

project schedule, greater productivity, greater profitability (or reduced costs) and better risk 

management.  

Scrum was first introduced in 1995 by Ken Schwaber and Jeff Sutherland (Schwaber, 

SCRUM Development Process, 1995) at the Object-Oriented Programming, Systems, Languages 

and Applications (OOPSLA) conference.  Originally intended for software development teams, 

Scrum has since been applied to various industries beyond software development.  The adoption 

of Scrum has enhanced product delivery for the automotive industry, marketing, research, 

government, and financial industry to name a few.  The benefits of Scrum have yet to be realized 

within the construction and interior design industry. 

This chapter will introduce the terms “lean,” “agile,” and “Scrum” and how they relate to 

each other. 

Introduction to Lean 

In 1913, Henry Ford revolutionized the automobile manufacturing process with “flow 

production:” utilizing the concepts of interchangeable parts and standardized work.  “Ford lined 

up fabrication steps in process sequence wherever possible using special-purpose machines and 

go/no-go gauges to fabricate and assemble the components going into the vehicle within a few 

minutes and deliver perfectly fitting components directly to line-side.” (Lean Enterprise Institute, 

2022)  However, the downside to this optimized flow production was that the Ford Motor 

Company could not produce a variety of vehicles. 
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In the 1930s, Kiichiro Toyoda, Taiichi Ohno and others at Toyota improved upon the 

original flow process of Ford with several innovative techniques to improve variety.  Based on 

Ford’s model, they created the Toyota Production System (TPS).  “Toyota concluded that by 

right-sizing machines for the actual volume needed, introducing self-monitoring machines to 

ensure quality, lining the machines up in process sequence, pioneering quick setups so each 

machine could make small volumes of many part numbers, and having each process step notify 

the previous step of its current needs for materials, it would be possible to obtain low cost, high 

variety, high quality, and very rapid throughput times to respond to changing customer desires.”  

(Lean Enterprise Institute, 2022) 

In the book, The Toyota Way, Jeffrey Liker defines 14 key management principles that 

Toyota employed to achieve their remarkable results posts World War II: 

Philosophy: 

1. “Base management decisions on long-term philosophy, even at the expense of

short-term financial goals.

Process:  Eliminate Waste 

2. Create process “flow” to surface problems.

3. Use pull systems to avoid overproduction.

4. Level out the workload.

5. Stop when there’s a problem.

6. Standardize tasks for continuous improvement.

7. Use visual control so that no problems are hidden.

8. Use only reliable, thoroughly tested technology.
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People and Partners:  Respect, Challenge and Grow 

9. Grow leaders who live the philosophy. 

10. Respect, develop, and challenge your people and teams. 

11. Respect, develop, and challenge your suppliers. 

Problem Solving 

12. Go see for yourself to understand the situation thoroughly. 

13. Make decisions slowly by consensus, considering all options; implement rapidly. 

14. Continue organizational learning through rapid improvement workshops 

(kaizen).” (Liker, 2020) 

The success of the Toyota Production System made way for all types of product 

development to utilize the same lean thinking as Toyota.  These principles have been adapted to 

manufacturing, logistics, services, retail, healthcare, government, and of course, construction 

(especially hospital design and construction). 

According to Grunden, “lean is a management philosophy based on two tenets:  

continuous process improvement and respect for people.”  (Grunden & Hagood, 2012, p. 6)  

 

Introduction to Agile 

“Agile is the ability to create and respond to change. It is a way of dealing with, and 

ultimately succeeding in, an uncertain and turbulent environment. 

The authors of the Agile Manifesto chose “Agile” as the label for this whole idea 

because that word represented the adaptiveness and response to change which was so 

important to their approach.”  (Agile Alliance, 2021, p. 1) 
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The term “agile” was introduced and applied to the field of software development in 2001 

when a gathering of 17 thought leaders in software development gathered to discuss how 

traditional linear approaches to software development were failing.  The “Manifesto for Agile 

Software Development” (Figure 2) was born from this gathering and over the last two decades 

has made a huge impact not only in software development, but in a multitude of other industries 

as well.  The term “agile” refers to the mindset that is based on the principles of lean 

manufacturing.  It is not a process or methodology. 
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Figure 1.  The Manifesto for Agile Software Development (or more commonly known as “The 

Agile Manifesto”), created in 2001. 
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Introduction to Scrum 

“Scrum is founded on empiricism and lean thinking. Empiricism asserts that 

knowledge comes from experience and making decisions based on what is observed. Lean 

thinking reduces waste and focuses on the essentials. 

Scrum employs an iterative, incremental approach to optimize predictability and to 

control risk. Scrum engages groups of people who collectively have all the skills and expertise 

to do the work and share or acquire such skills as needed. 

Scrum combines four formal events for inspection and adaptation within a containing 

event, the Sprint. These events work because they implement the empirical Scrum pillars of 

transparency, inspection, and adaptation.”  (Schwaber & Sutherland, The 2020 Scrum Guide, 

2020, p. 3) 

As a framework, Scrum is an implementation of agile values and principles.  Where 

“agile” is a way of being, “Scrum” is a way of doing.   

Figure 2.  The Scrum Framework.  
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The Scrum Framework, in its entirety, is quite simple and flexible.  The framework 

utilizes five (5) events, three (3) artifacts aligned with three (3) commitments, and three (3) 

accountabilities (Schwaber & Sutherland, The 2020 Scrum Guide, 2020, p. 3). 

Scrum Events 

• The Sprint.  The Sprint is the heart of the Scrum Framework, where goals and

ideas are turned into valuable product.  Sprints can be one calendar month or less.

• Sprint Planning.  The first event of The Sprint, where the Scrum Team defines the

goal for the sprint (the WHY), what is to be done in the sprint (the WHAT), and

how the ideas will be turned into value (the HOW).

• Daily Scrum.  The daily planning event for the Developers (those building the

product) to synchronize work and inspect progress towards the sprint goal.

• Sprint Review.  This is the penultimate event of the sprint.  The goal of this event

is to inspect the product increment and evaluate quality and effectiveness.

• Sprint Retrospective.  The last event of the sprint, this event is designed to focus

on the team.  This event offers the team the opportunity to inspect itself and

evaluate ways to work better as a team.

Scrum Artifacts and Commitments 

• Product Backlog and Product Goal.  The Product Backlog is the single source of

work to be undertaken by the Scrum Team.  The Product Goal is defined as the

commitment to the Product Backlog and is a long-term objective for the Scrum

Team.

• Sprint Backlog and Sprint Goal.  The Sprint Backlog (SBL) is the work plan for

the Sprint.  It contains the Sprint Goal (described as “the Why,” the focus of the
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Sprint), the items the Scrum Team has selected from the Product Backlog to be 

worked in the Sprint (“the What”), and the implementation details (“the How”). 

• Increment and the Definition of Done.  The Increment is the valuable product that 

is created in the Sprint.  The Definition of Done is the explicit definition of 

quality that is expected of the Increment.  It is an agreement between the Product 

Owner and Developers as to what “Done” means. 

The Scrum Team and Scrum Accountabilities 

The Scrum Team is made up of three (and only three) accountabilities: 

• Product Owner.  The Product Owner (PO) is accountable for maximizing the 

work of the Scrum Team.  The PO represents the Customer and decides WHAT 

the Scrum Team works on and in WHAT order. 

• Developers.  The Developers (Devs) are accountable for building a quality, 

valuable product.  The Devs ensure that the increments of the product meet the 

Definition of Done.  An Increment is considered “done” only if it conforms to the 

agreed-upon Definition of Done. 

• Scrum Master.  The Scrum Master (SM) is accountable to ensuring that not only 

is Scrum established as defined in the Scrum Guide, but also ensuring that the 

Scrum Team lives and embodies the agile values and principles (Figure 2) and the 

Scrum Values (i.e. Focus, Openness, Courage, Respect and Commitment).  
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Literature Review 

In 1970, Dr. Winston Royce wrote an important paper that changed the trajectory of 

software system development.  The paper was titled “Managing the Development of Large 

Software Systems,” and defined a linear process by which software systems were meant to be 

built.  The paper delineated a sequence of steps that systems development teams should progress 

through with gates between each step to ensure readiness to proceed to the next step. 

Figure 3.  Waterfall system development process as defined by Royce, 1970. (Royce, 1970) 

Since there were no other defined approaches to developing software systems at this time, 

the software and system development community quickly adopted this “novel” approach defined 

by Royce.  However, there was an important point that Royce made in the paper that the 

community ignored:  Royce says in the paper that this process will not work as he defined it.   

Waterfall has three main flaws that render it inadequate for solving complex problems: 
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• Requirements.  Waterfall demands that all the requirements for the project are 

defined in the first phases of the project.  When solving complex problems, it is 

impossible to predict everything up front. 

• Change.  Because there were no feedback loops built into the waterfall model, 

change was expensive to accommodate.  Changes to a requirements specification 

typically required an architecture review board, an engineering review board, a 

configuration management board and potentially even a legal team to get involved 

to change the contract.  Change was expensive. 

• Learning.  Again, because there were no feedback loops built into waterfall, 

anything that the teams learned as they went through the process of solving 

problems and building systems, was expensive to incorporate, requiring lots of 

rework and waste. 

Surprisingly, until the 1990s, the software development community had predominantly 

used waterfall to build systems, despite these major hurdles. 

Interior design and construction follow the same patterns of waterfall in the traditional 

design-bid-build (DBB) approach.  According to Kubba, “DBB is a linear process where one task 

follows completion of another with no overlap.”  (Kubba, 2017, p. 747)  Kubba goes on to state 

that “A DBB contract is most suited for less complicated projects that are budget-sensitive but 

not necessarily schedule-sensitive or subject to change.”  (Kubba, 2017, p. 747)  Reese further 

elaborates on the struggles with interior design teams using the traditional design approach: 

• Programming.  Clients change their minds and information can be missed or 

added later at additional cost. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION  19 

• Concept Development.  Design teams may focus on wants over needs (or 

aesthetics over function). 

• Schematic Design.  The client is minimally involved at this point and the 

designer must rely on their written documentation to convey ideas. 

• Design Development.  At this stage the project typically moves from design to 

engineering.  Technical problems caught at this stage can cause major rework. 

• Construction Documentation and Construction Administration.  At this stage, 

the team building the project is received a handoff of information from the design 

team and were not necessarily involved in the upfront design.  (Reese, 2014) 

Said another way, DBB and traditional design approaches are not suitable for complex 

problems. 

Historical Literature 

There are several historical documents relevant to this topic, including the first paper on 

Waterfall (Royce, 1970), the first paper on Scrum (Schwaber, SCRUM Development Process, 

1995) and the paper that launched the agile movement (Takeuchi & Nonaka, 1986).  These 

papers serve to give us context as to why agility was so important in solving complex software 

problems and how those same rationalizations apply to design and construction. 

Scrum Literature 

The 2020 Scrum Guide (Schwaber & Sutherland, The 2020 Scrum Guide, 2020) is the 

official “rule book” for Scrum.  Written by the co-creators of Scrum, it is the de facto standard 

for Scrum terminology and the essential framework.  The Scrum Guide defines three 

accountabilities of the Scrum Team (Product Owner, Scrum Master, and Developer), three 

artifacts and associated commitments (Product Backlog and Product Goal, Sprint Backlog and 
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Sprint Goal, Product Increment and Definition of Done), and five events (The Sprint, Sprint 

Planning, Daily Scrum, Sprint Review and Sprint Retrospective). 

Agile and Scrum Organizations 

Agile Alliance  

 The Agile Alliance is responsible for all things “agile.”  Other agile frameworks 

(e.g. Kanban, Extreme Programming) implement agile values and principles, and there may be 

applications for these frameworks in design and construction.  This website contains the history 

of agile as well as a multitude of experience reports (i.e. reports detailing experiences applying 

various frameworks to various types of work).   

Scrum Alliance®  

Founded in 2001, the Scrum Alliance®’s stated mission is “Together, we are transforming 

the world of work.”  (Scrum Alliance, 2021)  The Scrum Alliance® exists to not only teach 

Scrum to teams, but to help organizations transform to become more modern, agile 

organizations.  The website contains experience reports, webinars and information about the 

Scrum community at large. 

Scrum Inc. 

Scrum Inc. was founded by Jeff Sutherland.  As one of the co-creators of Scrum, his 

organization hosts a wealth of information about Scrum.  Scrum Inc. is especially interested in 

Scrum in Construction and their website hosts recorded webinars, papers, and case studies on the 

topic.  Scrum Inc. also has hosted a two-day class entitled “Scrum in Construction.” 
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Books 

Scrum The Art of Doing Twice the Work in Half the Time 

This book on Scrum, published in 2014, became a best seller and set up Scrum for a 

framework to be used to manage “work,” regardless of the type of work.  The book speaks to the 

utilization of Scrum as a framework for all types of complex work (beyond just software 

development).   

“In the future, historians may look back on human progress and draw a sharp line 

designating “before Scrum” and “after Scrum.” Scrum is that ground-breaking.  It already 

drives most of the world’s top technology companies. And now it’s starting to spread to every 

domain where leaders wrestle with complex projects.” (Sutherland, 2014, p. Abstract) 

Lean Literature 

Websites 

Lean Construction Institute 

According to their website: 

“Founded in 1997, Lean Construction Institute (LCI) seeks to improve the 

Construction and Design industries through Lean approaches to project design and delivery.  

LCI’s member base is comprise of owners, the design community (architect and engineering 

firms), general contracts and trade contractors.”  (Lean Construction Institute, 2021) 

This website contains a wealth of information, education, resources, and case studies of 

advancing lean practices in the areas of design and construction.  Notably absent in their 

definition of “design community” was a mention of interior designers. 
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Books 

Many books address lean principles and practices (Liker, 2020) (Poppendieck & 

Poppendieck, 2007) (Grunden & Hagood, 2012) and address the basic underpinnings of Scrum 

including reducing waste, respect for people, and reducing defects. 

Scrum in Construction Literature 

Articles 

Implementation of Scrum in the Construction Industry (Streuele, Miserini, Bartlome, 

Klippel, & Garcia De Soto, 2016) 

This academic paper, published in 2016, was one of the most comprehensive studies of 

using Scrum in construction.  The results of this paper showed that parts of Scrum were 

implemented (e.g. Daily Scrum) and found to provide value to the team and the outcome of the 

project.  They cited “…higher transparency, better communication and collaboration, better flow 

of information and fast project development…” as realized benefits.  However, there were 

several incorrect statements made about Scrum (e.g. the use of “planning poker” for estimation) 

and the team did not implement all of Scrum. 

Additional Articles 

There are numerous articles written on using agile and Scrum in interior design and 

construction.  Many of these articles talk about the use of agile and Scrum on a theoretical level, 

and most have a superficial view of what it truly means to be an agile organization and use 

Scrum in its entirety. 

Kalinowski discusses the use of agility in his interior design firm, MIXD.  He describes 

how the elements of lean and agile (e.g. customer interaction throughout the project, 
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collaboration and communication across the design team) has enabled MIXD to consistently 

deliver value to clients (Kalinowski, 2019) . 

Reese draws the line between historically linear processes in interior design (in the 

software world, this is referred to as “waterfall”) and how design teams really need to work.  The 

author discusses the challenges associated with linear processes such as hand-offs between team 

members, schedule, and budget overruns, and “weak points” at various stages in the design 

process  (Reese, 2014). 

Cousins (2011) points to similar challenges with historically linear construction and 

design processes:  unrealistic schedules, incomplete documentation and hand-offs, lack of 

accountability, lack of quality and frequent rework.  The author points to lean processes that 

address these challenges including collaboration, commitment of team members to the goals of 

the team and creating learning organizations  (Cousins, 2011). 

Webinars 

Agility in Construction – How a combination of Lean, Agile, Kanban and Scrum is 

used in Construction 

This webinar describes a case study of the implementation of Scrum at Clark Pacific.  

Clark Pacific is a California-based company which is “…the single-source of responsibility 

through collaborative design, advanced manufacturing, and efficient delivery of high quality and 

cost-effective prefabricated building systems.”  (Clark Pacific, 2021)  The benefits realized here 

were numerous including increased transparency, quick resolution of impediments, better flow 

and better job satisfaction. 
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Scrum in Construction Webinar 

This panelist-style webinar describes four separate case studies of implementation of 

Scrum in various industries such as construction of oil refineries, oil drilling, and commercial 

properties.  

Panelists include Felipe Engineer-Manriquez (Lean Construction Institute), Willie Power 

(DPS Group Global), David McCarthy (DPS Group Global), Serge Beaumont (Xebia) and 

Fabian Schwartz (Scrum Colombia).  

This webinar covers the following topics (with examples from actual Scrum 

implementations): 

• “How Scrum is being utilized in the construction industry and how/why it solves 

many project and job-site issues; 

• Best practices around how the Scrum framework is adopted within a construction 

site; 

• How Scrum@Scale enriches communication and makes it more transparent to 

drive alignment across teams; and 

• Why Scrum is best suited to decrease the time required to make decisions and 

remove issues.”  (ScrumInc, 2020) 

Based on the literature review it is apparent that the implementation of Scrum benefits all 

types of product development industries, in addition to the software industry.  Scrum is utilized 

in government, entertainment, healthcare, automotive, finance, marketing, and academia to name 

a few.  Given the empirical nature of Scrum (i.e. decisions are based on evidence) as well as the 

iterative and incremental approach, Scrum can reap benefits in interior design and construction 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION 25 

as well.  This study builds on existing literature to show how Scrum can be utilized to improve 

client outcomes, focus on value, reduce waste, and rework, and enable high performing teams. 
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Chapter 2:  Methodology 

Study Purpose and Rationale 

Using mixed methods, this study aims to understand the benefits of applying Scrum to 

the areas of design and construction.  Lean practices are already being utilized in hospital design.  

Scrum, built on lean principles, can extend the use of lean to all areas of design and construction, 

and offers a simple, flexible framework to enable teams to collaborate throughout the design and 

build process.   

The application of Scrum in design and construction has been touched on lightly in 

literature, and case studies make spotty use of the Scrum practices.  This study will aim to extend 

the complete framework to the entire design and build process. 

Hypotheses 

Hypothesis #1.   

There is a correlation between the use of Scrum in design and construction projects and 

improved outcomes (delivering customer value, schedule, budget). 

Hypothesis #2. 

There is a relationship between the education on and the use of Scrum in design and 

construction projects and improved employee satisfaction. 

 

Research Questions 

This research will attempt to answer the following questions: 

• What value can Scrum bring to the process of build and design?  

• How, where, and why can Scrum reduce waste in construction and design 

projects? 
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• How, why has Scrum increased value delivered to clients? 

• How, why has the use of Scrum drive employee satisfaction and retention? 

Case Study 

A case study was conducted to test the utility of Scrum practices in the architectural 

planning, interior design, and construction of a residential home in Cape Coral, FL. This case 

study highlights how the implementation of Scrum practices aligned the final product (the home) 

to the clients’ goals, reduced rework, and waste, and created an environment to build a high-

performing team.  The case study serves as one sample to include many observations of how the 

implementation of Scrum practices benefits both client and construction team.  

Online Survey 

An online, anonymous survey was distributed via Qualtrics to the interior design and 

construction community, as well as the agile and Scrum community (trainers and coaches).  This 

survey serves as means to ascertain the level of awareness of Scrum practices and the benefits 

that can be derived in interior design and construction, as well as how the Scrum practices have 

affected team effectiveness. 

Participants 

Invited participants including the following groups: 

• Adults 18 year and older; 

• Professionals in the construction and interior design industry; and 

• Practitioners from the agile and Scrum community. 

Actual respondents to the survey included: 

• 108 total respondents 
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• Of the design and construction professionals, approximately 12 percent focused 

on residential, 60 percent on commercial, and 30 percent claimed they did both 

residential and commercial. 

• Other professionals who responded included lean consultants, agile coaches, and 

certified scrum trainers. 

Procedure 

The online survey was distributed via Qualtrics and by email.  Participants who received 

the survey were either members of the interior design or construction community (especially the 

Lean Construction Institute community) or trainers and coaches of the Scrum community. 

Prospective candidates from the interior design and construction were identified in 

October 2021. 

Data collection was challenging for several reasons: 

• Identifying interior design and construction professionals with an awareness of 

Lean, Agile and Scrum. 

• Participants were unsure of the validity of the request, even though the survey 

came from Qualtrics. 

•  Members of the construction and interior design industry do not spend a lot of 

time with email.  Multiple requests for participation had to be sent weekly over 

the course of several months. 

• Some participants who were very invested in the research offered to recruit other 

participants within their organization. 
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• Members of the Scrum coaches and trainers’ community were unsure if they

should participate in the survey because they did not have a direct connection to

the construction and interior design industry.

In all, data collection took approximately three months, and encompassed a total of 20 

individual requests for participation. 

Appendix B contains the Letter of Consent sent to participants. 

Appendix C contains the Survey Questions. 
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Chapter 3:  Findings 

Case Study:  Tarpon Estates, Cape Coral, FL  

Overview 

This project consisted of a complete design and build of residential home in a gated, 

waterfront community in Cape Coral, FL.  The home, consisting of 5200 square feet under air, 

along with a 3000 square foot outdoor lanai entertaining space was constructed using some 

Scrum practices (e.g. Daily Scrum, Definition of Done, Sprint Planning and Sprint Review).   

 

Figure 4.  First floor plan of Tarpon Estates home. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION  31 

 

Figure 5.  Second floor plan of Tarpon Estates home. 

Prior to the commencement of the Tarpon Estates project, the homeowners owned a 2400 

square foot home (three bedrooms, two bathrooms) in Cape Coral, FL, that they enjoyed but 

were finding that it was not meeting the needs of their growing family.   

 

Figure 6.  Original client home in Cape Coral, FL.   
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The homeowners embarked on a new construction project on an empty lot in Tarpon 

Estates with a General Contractor (GC) that was excited about and willing to work with the 

clients on their vision. 

Defining the Vision 

The clients began the project by defining the set of problems that they were currently 

experiencing with their existing home.  For example: 

• Their grown children were getting married, and the current home did not offer 

private space for couples. 

• Their grown children were having children of their own and the current home’s 

lanai had many steps and safety issues. 

• There was no large gathering space in the current home for the family to gather 

for holidays and vacations. 

• The Master Bedroom and Bathroom were small and did not have good flow.  

Additionally, there was only one closet for the couple. 

How Scrum was Implemented on the Project 

Once project goals were defined, the clients worked alongside the builder’s team to 

define potential solutions to each problem statement.  Once initial plans were in place, permits 

were pulled, and construction began.  The Scrum Team (i.e. Build Team) along with the 

Stakeholders (i.e. Clients) utilized the following Scrum practices: 

• The Scrum Team. 

o Product Owner.  One of the clients served as PO, while the other client 

participated as Stakeholder, working alongside the PO. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION 33 

o Developers.  The core team of Developers included a skilled carpenter,

and three skilled laborers who stayed together throughout the project.  The

trades (HVAC, gas, electrical) joined the Developers at various stages

throughout the project.

o Scrum Master.  The GC took on the accountability of the Scrum Master,

ensuring that the team was collaborating, working together, and had

visibility into the work.

• Sprint Planning.  At regular intervals (initially monthly, and in later stages of the

project more frequently), the Stakeholders and Scrum Team (GC, designer,

architect, and laborers, and trade representatives) met to set a plan for the

upcoming iteration of work.  Sprint Goals were defined based on the problem

statements.

• Sprint Review.  At the end of the Sprint (i.e. iteration), the Stakeholders and

Scrum Team met on site to review the work accomplished and give feedback to

the Scrum Team on complete work.

• Daily Scrum.  While this event is intended to be a daily planning session, the

actual implementation of this event was once per week.  Stakeholders and Scrum

Team met via phone call weekly to inspect progress towards the Sprint Goal and

discuss any adjustments and impediments that were facing the Scrum Team.

• Sprint Retrospectives.  Monthly, the Stakeholders and Scrum Team inspected

how the team and clients were working together and what needed to be adjusted

to improve effectiveness of the working relationship.
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• Definition of Done.  The Stakeholders and Scrum Team created an agreed upon 

Definition of Done to take the ambiguity out of what done meant.  Examples 

include: 

o Appliance properly installed. 

o Appliance connected to appropriate systems (e.g. HVAC, gas, electric) 

o The appliance has been tested. 

o The appliance has been inspected. 

o The job site is clean. 

Benefits Realized  

The use of Scrum on this project resulted in the following benefits to the client and build 

team: 

• Clients’ needs and goals were prioritized over “wants.”  

• Work was visible and regularly inspected. 

• Rework and waste were minimized due to constant inspections of the work. 

• After completing the home in 2019, the clients contend that not only does the 

home serve their needs, but there is nothing they would change about the home. 

• The Stakeholders and Scrum Team, having worked collaboratively together for 18 

months, achieved a high performing state.  All team members were heavily 

invested in the project, helped each other out, learned from failures and celebrated 

successes together. 

• Necessary adjustments were made early in the build process, reducing overall 

project costs by tens of thousands of dollars. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION  35 

• The resulting home won Home of the Year in 2019 in Cape Coral, FL for its 

design, construction, and livability. 

   Lessons Learned 

The Scrum Team and Stakeholders had the following lessons learned from the project: 

• Start With Problems.  The clients took a unique approach to kicking off this 

project.  Whereas most clients start off by looking for floor plans, touring other 

homes or pouring through magazines and social media to gather ideas, these 

stakeholders were very clear on the problems they were trying to solve with this 

project.   

• Prioritize.  Work should be prioritized based on the client’s goals, so that if we 

run out of time or money, the most important goals have been met.  For example, 

as the project was nearing completion, the closet in the master bedroom was not 

even touched, despite multiple requests from the Stakeholders to Scrum Team.  

The team deferred the work because it was complicated:  the closet had to be 

custom designed and customed built.  The team worked off lower priority items in 

the PBL because they were “easy” and could be done quickly, versus working on 

the highest value item (i.e. the master closet).  The clients could move into their 

home with a few scuffs on the wall, but they could not move in without their 

closet built. 
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Figure 7.  Custom Master Bedroom closet. 

• Plans are Starting Points.  Architectural plans and build documents are required

by the city to be granted permits to begin construction.  Plans were created by a

cross-functional team of interior designer, GC, engineers, architect, and

stakeholders.  Once construction began the entire team acknowledged that many

aspects of the design could either be changed or finalized in the field.

• Absolute Estimation is Faulty.  Absolute estimation refers to the estimation of

both cost and schedule based on a specified scope.  Absolute estimation relies on

the fact that nothing will change throughout the project.  Because, at the time of

contract, the clients had problems defined and very few solution details, the

contract for the project was based on allowances for the various parts of the

project.  The contractor did not charge for “change orders” as it was assumed up

front that changes were inevitable as the project progressed.
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• Collaboration is Key.  The decision-making process utilized was participatory

decision making (i.e. the whole team, including stakeholders, collaborated on

each decision).   This resulted in innovative ideas (e.g. a custom see-through wall

to define the dining area), considerations of both form and function, and a home

that is not only aesthetically beautiful, but serves the family’s needs.

Figure 8.  Custom wall (designed in the field) to define the dining area but also allow natural 

light to filter into the home. 
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Figure 9.  Custom ceiling detail in each room of the home serves both the form and function of 

the home. 

 

Figure 10.  The custom bar with wooden wine boxes as the backsplash came from the client’s 

travels and family heirlooms. 
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• Limit Work in Progress (WIP).  The build, at one point during construction, 

stalled.  The GC, with only one team, had taken on more projects than could be 

handled.  This caused delays on all projects and dissatisfied clients who saw little 

to no progress being made on their projects.  Work in progress should be limited 

to ensure a constant flow of work. 

• Test Often.  The Scrum Team (including the trades when appropriate) along with 

the Stakeholders did regular walk-throughs (i.e. tests) on site.  These walk-

throughs resulted in problems being caught early in the project (instead of the 

end), saving the clients tens of thousands of dollars.  For example, at framing the 

team noticed that the entry to the power room would require users to basically sit 

on the vanity to close the door.  The resolution was to simply move an adjoining 

closet wall to make the power room larger.  The cost for this fix was a few 

hundred dollars, instead of thousands of dollars if it had been caught after the 

bathroom was completed. 
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Figure 11.  Powder Bathroom that was enlarged at framing. 

• Define Done.  It was clear that when work was completed, there was an 

ambiguity in what done meant to both the Scrum Team and the Stakeholders.  

Defining an explicit Definition of Done took the ambiguity out of the 

conversation and both the Scrum Team and Stakeholders had clear expectations 

for declaring work done.  This Definition of Done should be defined at the project 

commencement to avoid any misunderstanding later in the project. 
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Figure 12. Residential home in Cape Coral, FL designed and built using Scrum practices. 

Figure 13.  Interior of residential home in Cape Coral, FL, designed and built using Scrum 

practices.  The awards on the center table represented Builder of the Year and Home of the Year 

for 2019. 
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Online Survey 

Findings of the online survey reveal that the interior design and construction community 

is ready for a change to the way projects are managed. 

Participants in the study were asked to rate project performance based on the traditional 

DBB approach.  Of the 72 participants that responded to this question, almost 42 percent rated 

their performance very poor or somewhat unsatisfactory.  Another 40 percent rated their 

performance using the traditional DBB approach “about average.”  

 

# Answer % Count 

1 Very Poor 16.67% 12 

2 Somewhat Unsatisfactory 25.00% 18 

3 About Average 40.28% 29 

4 Very Satisfactory 18.06% 13 

5 Superior 0.00% 0 

 Total 100% 72 

Figure 14.  Question #5:  How would you rate the project performance (I.e. completion on 

time/on schedule) for projects in your organization using the traditional Design-Bid-Build 

approach? 
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Participants were also asked about customer satisfaction with projects completed using 

the traditional DBB approach.  In this case, approximately 35 percent of respondents rated their 

client’s satisfaction with the end-product “very poor” or “unsatisfactory.”  Another 42 percent 

rated their client’s satisfaction with the end-product “about average.”   

 

# Answer % Count 

1 Very Poor 9.86% 7 

2 Somewhat Unsatisfactory 25.35% 18 

3 About Average 42.25% 30 

4 Very Satisfactory 22.54% 16 

5 Superior 0.00% 0 

 Total 100% 71 

Figure 15.  Question #6:  How would you rate the project satisfaction (I.e. customer) for projects 

in your organization using the traditional Design-Bid-Build approach? 
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When asked about the major drawbacks associated with the traditional DBB approach, 

participants cited real-time information sharing, lack of clearly defined project goals, and 

cumbersome project reporting as the top three issues: 

 

Figure 16.  Question #7:  What are the top 3 major issues that you encounter with traditional 

project management practices (please rank in order of importance)? 
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Ninety-eight percent of respondents agreed that an emphasis on the pillars of empiricism 

(transparency, inspection, and adaptation) for their projects could address these issues.  

# Answer % Count 

1 Agree 98.31% 58 

2 Disagree 0.00% 0 

3 Neutral 1.69% 1 

Total 100% 59 

Figure 17.  Question #13:  Consider this statement:  The three pillars of empiricism 

(transparency, inspection, and adaptation) can help improve our project performance.  Do you 

agree, disagree or are you neutral? 

Participants were asked how familiar they were with Scrum practices.   Almost 75 

percent of participants claimed to be moderately familiar, very familiar or extremely familiar 

with Scrum practices.  
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Figure 18.  Part 2- Q3:  How familiar are you with Scrum values and practices? 

Given their familiarity with the practices, participants were then asked to reflect on what 

are the top advantages of an agile or Scrum approach.   

Figure 19.  Part 1-Q10: What do you believe are the top three advantages to an agile project 

management approach? 
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The top five advantages to using Scrum (or agile approach) that were cited include: 

1. The ability to inspect and adapt.  The Scrum Framework offers four distinct 

opportunities to make course corrections throughout the sprint (Sprint Planning, 

Daily Scrum, Sprint Review and Sprint Retrospective). 

2. The use of cross-functional teams.  Cross-functional teams have all the skills 

within the team to complete the increment of work.  Because all the skills exist 

within the Scrum Team to get the work done, cross-functional teams reduce waste 

associated with waiting (dependencies outside the team).   

3. The ability to complete work in small iterations (or timeboxes) and the ability 

to incorporate feedback.  Because the Sprint is a timebox of one calendar month 

or less, Scrum Teams can incorporate feedback throughout the design and build 

process.  Stakeholder participation is continuous and enables the Scrum Team to 

adjust throughout the project. 

4. The ability to test against product goals.  Because each Sprint is committed to a 

specific Sprint Goal, Scrum Teams have regular and consistent opportunities to 

test what is built against that goal.  Sprint Goals also help Scrum Teams maintain 

focus. 

5. Greater transparency of the work.  Scrum Teams rely on transparency to 

organize themselves and manage their own work.  With everyone (Scrum Team 

and Stakeholders) having visibility into the work, the Scrum Team is wholly 

accountable to complete the work. 
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When participants were asked why the interior design and construction industry lags 

behind other product development industries in the adoption of agile approaches (e.g. Scrum), 

the responses fell into the following categories: 

• Resistance to Change.  These responses centered around an “old school,” and 

“this is the way we’ve always done it” type of mentality.  Some participants 

claimed that the industry was “stuck in old thinking” and that “there’s some sort 

of aversion to change.” 

• Lack of Trust.  Other deterrents cited were a resistance to collaboration as well as 

a “lone wolf” mentality.  “Lack of trust among project stakeholders leading to a 

lack of transparency and utilization of process and contract to protect individual 

interests.” 

• Silos. Interior design and construction teams are typically silo’d in their skillsets.  

For example, a plumber only does the plumbing, and the drywall team does 

drywall, and they typically only work with other tradesmen who have the same 

skillsets.  The idea of cross-functional teams (i.e. having all the skills on the team 

to complete the work) is a complete mindset shift. 

• Awareness.  Many responses indicated that there was a general lack of awareness 

of Scrum and specifically how Scrum could help project teams organize their 

work, make their work transparent, and be more collaborative. 

• Fragmented Teams.  Interior design and construction teams do not stay static, 

reducing the ability to create high performing teams.  “Projects are discontinuous, 

and the project team (owner, designer, builder) is different every time, so 

expectations of relationships and delivery are defaulted to traditional models.”    
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• Complexity and Translation.  Based on the comments, there is a lack of 

understanding in the interior design and construction industry that software 

products can also take years to build, do not use linear processes, are not task 

oriented, and are solving complex problems, just like construction projects.  

Comments such as “software design is a much-quicker turnaround – our project 

takes months or years to build” or “project timelines in construction are longer” or 

that software projects are “not as dynamic or complex” belay a misunderstanding 

of how complex software projects are and how the principles and practices 

currently in use (i.e. agile) to address the inherent pitfalls of waterfall can also 

benefit the interior design and construction industry. 

When survey participants were asked about team effectiveness, a whopping almost 60 

percent of respondents claimed that the introduction of lean, agile and Scrum practices improved 

team effectiveness “quite a bit” and another 22 percent indicated team effectiveness was 

improved “somewhat.”  This is encouraging result as it indicates a path to creating high 

performing project teams. 
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# Answer % Count 

1 Quite a bit 59.32% 35 

2 Somewhat 22.03% 13 

3 About the same 3.39% 2 

4 Not really 1.69% 1 

5 Not at all 0.00% 0 

6 I cannot judge 13.56% 8 

Total 100% 59 

Figure 20.  Part 2- Question #7:  Has implementation of Lean, Agile, or Scrum (in your opinion) 

improved team effectiveness? 

In general, teams seem very agreeable to being trained in Scrum.  Respondents indicated 

that 72 percent of employees that were trained in agile and Scrum received it moderately well, 

very well or extremely well.  Since working in an agile and Scrum environment is a marked 
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change from the traditional DBB approach, the openness with which the training was received is 

encouraging in that it indicates a willingness to embrace change. 

 

# Answer % Count 

1 Not well at all 1.72% 1 

2 Slightly well 3.45% 2 

3 Moderately well 22.41% 13 

4 Very well 27.59% 16 

5 Extremely well 22.41% 13 

6 They did not receive training 22.41% 13 

 Total 100% 58 
 

Figure 21.  Part 2-Question #6:  If your team(s) have had Lean, Agile or Scrum training, how 

well was the training received? 
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Chapter 4:  Discussion and Conclusion 

Discussion 

Waterfall and DBB are approaches ideal for simple projects where all the requirements 

are known up front, not likely to change and the team is unlikely to learn anything new during 

the project that must be incorporated back into the project. 

The findings described in the previous chapter underscore the assertion of the Lean 

Construction Institute that the industry is broken.  

Based on the survey, the top five culprits of the brokenness of the industry rests in the 

following: 

1. Lack of real-time information sharing 

2. Lack of transparency 

3. Project goals not clearly defined 

4. Project reporting is cumbersome 

5. Tasks and assignment are not well defined. 

The design and construction of a home, hospital or other facility is a complex problem to 

be solved, like most software systems.  Because change and learning are inevitable when solving 

complex problems, empirical processes must be employed.  Empirical processes incorporate 

change and learning.  Scrum is based on empiricism. 

In 1986, in Harvard Business Review, Takeuchi and Nonaka examine organizations such 

as Honda, NEC, Canon and Fuji-Xerox which were building quality, innovative products.  More 

importantly, Takeuchi and Nonaka were focused on the teams in those organizations that were 

building those products which looked very different from traditional waterfall teams.  They 

describe six characteristics of these new types of teams: 
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• Built-in Instability.  Rather than being given strict requirements, project teams 

are given a vision for the project, and allowed to create and innovate within that 

vision. 

• Self-Organizing Project Teams.  “A group possesses a self-organizing capability 

when it exhibits three conditions:  Autonomy, self-transcendence and cross-

fertilization.”  (Takeuchi & Nonaka, 1986, p. 6) 

o Autonomy means that the team is free to choose HOW to do the work. 

o Self-Transcendence means that the project team keeps trying to “push the 

limit.”  Given the project goals, the team is in a state of continuous 

improvement. 

o Cross-fertilization refers to the different skillsets that exist on the team.  

Because the team works collaboratively, team members learn from each 

other. 

• Overlapping Development Phases.  “At some point, the individual and the 

whole become inseparable.  The individual’s rhythm and the group’s rhythm 

begin to overlap, creating a whole new pulse.  This pulse serves as the driving 

force and moves the team forward.”  (Takeuchi & Nonaka, 1986, pp. 8-9) 

• Multilearning.  Because the team is in a perpetual state of trial and error, they 

learn quickly together. 

• Subtle Control.  Even though the teams are self-organizing, “management 

establishes enough checkpoints to prevent instability, ambiguity, and tension from 

turning into chaos.”  (Takeuchi & Nonaka, 1986, p. 15)  Subtle control is 

established by: 
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o Selecting the right people for the team.

o Creating an open work environment.

o Encouraging team members to make direct connections with customers.

o Establishing incentives based on team (not individual) performance.

o Managing the differences in rhythm throughout the project lifecycle.

o Tolerating and anticipating mistakes.

o Encouraging suppliers to be self-organizing. (Takeuchi & Nonaka, 1986,

pp. 15-16)

• Transfer of Learning.  Teams had a commitment to sharing knowledge, not only

within the team, but even external to the team, and converting learnings to

standard practices across the organization.

The HBR article was the turning point for product development.  This article launched 

the agile movement for software and hardware products and encouraged people to think 

differently about what product development teams should look like.  The article also described 

an analogy between the composition of the teams and the game of Rugby: 

• Calling Plays.  In American football, a coach on the sidelines is responsible for

calling plays.  In rugby, the team is on the field and has an accurate perspective

and therefore is responsible for calling plays.

• The Scrum.  The scrum in rugby is the opportunity to get the ball back in play.

Analogies that Takeuchi and Nonaka make in their article with the rugby scrum

include the fact that the team holds each other up, that they function as one unit,

and that they literally have each other’s back (Figure 23).
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Based on this analogy, in 1995, Ken Schwaber and Jeff Sutherland introduced Scrum as a 

framework for building products based on the concepts in the HBR article.  Scrum is based on 

lean thinking and empiricism.  

Empiricism relies on the following pillars: 

• Transparency.  “The emergent process and work must be visible to those

performing the work as well as those receiving the work.”  (Schwaber &

Sutherland, The 2020 Scrum Guide, 2020, p. 3)

• Inspection.  The project “…artifacts and the progress toward agreed goals must

be inspected frequently and diligently to detect potentially undesirable variances

or problems.”  (Schwaber & Sutherland, The 2020 Scrum Guide, 2020, p. 4)

• Adaptation.  “If any aspects of a process deviate outside acceptable limits or if

the resulting product is unacceptable, the process being applied, or the materials

being produced must be adjusted. The adjustment must be made as soon as

possible to minimize further deviation.”  (Schwaber & Sutherland, The 2020

Scrum Guide, 2020, p. 4)

Empirical process relies heavily on transparency because project teams must be able to 

see the information (e.g. project status, feedback) to be able to examine it (inspection) and use it 

to make a plan to move forward (adaptation). 

  “Scrum exists only in its entirety and functions well as a container for other techniques, 

methodologies, and practices.”  (Schwaber & Sutherland, The 2020 Scrum Guide, 2020, p. 13)  

Said another way, Scrum is well-suited to manage all types of complex projects and the 

development practices associated with design and construction fit nicely into the framework.  

Originally, Scrum was based on software development practices, but when viewed as a 
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framework, or container, Scrum is a way to manage any type of work.  The development 

practices that are incorporated into the framework are based on the type of work the project team 

is doing.  For interior design and construction teams, Scrum provides a framework to enable 

transparency, inspection, and adaptation of the work, but the actual development practices within 

the framework relate to the design and construction of the space. 

While most respondents professed familiarity with Scrum values and practices (Figure 

18), the comments reflect a fundamental lack of understanding of how the Scrum practices can 

be applied.  In fact, interestingly, many respondents indicated that lean practices were somehow 

something completely different from Scrum practices. 

Based in lean thinking, the Scrum framework provides a structure in which teams can 

self-manage, have transparency around the work, complete the work iteratively and 

incrementally with small feedback loops, and collaborate as a team. 

Scrum places a high value on high performing teams.  High performing teams are those 

that have been together a while, worked through their challenges and have formed trustful 

relationships.  In rugby terms, a high performing team moves like the Scrum:  they move as one 

and have each other’s backs.   

 

Figure 22.  The Scrum in rugby. 
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Prossack describes five characteristics of high performing teams: 

• Trust.  “With trust, a team finds their flow, feels more comfortable taking risks, 

and is able to work though challenges and conflicts as they arise.”  (Prossack, 

2021)  Trustful relationships are perhaps the most important characteristic of a 

high performing team.  Trust takes time to develop. 

• Clear Communication.  This hails back to the top problems with the DBB 

approach.  High performing teams are transparent and have clear mechanisms to 

collaborate. 

• Defined Roles and Responsibilities.  High performing teams are invested in the 

collective success of the team and naturally move as one to get the work to done. 

• Engaged Leadership.  “An engaged leader provides direction, not 

micromanagement, to help their teams achieve success. Teams perform at their 

best when they have the full support of their leadership. A good leader fosters a 

positive working environment and ensures that communication, trust, and respect 

are maintained. They set clearly defined goals and outline the steps that are 

needed to achieve them.” (Prossack, 2021) 

• Collective Goals.  High performing teams have a shared purpose and work 

together to fulfill that purpose. 

The use of Scrum in design and construction projects and improved outcomes (delivering 

customer value, schedule, budget) is highly correlated (Hypothesis #1).  Scrum is an appropriate 

project management framework for organizing the work of interior design and construction 

teams and provides a structure for self-managing, cross-functional, collaborative teams. 
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How the Framework Can be Applied in Interior Design and Construction 

Before Scrum can be applied to interior design and construction teams, we must align the 

essential parts of the framework to the industry. 

The Scrum Team 

Product Owner (PO) 

The Product Owner is the representative of the business.  The PO will make the decisions 

about what the team works on and in what order.  The PO should represent the client and speak 

on behalf of the client.  With the authority to make decisions for the client comes the 

responsibility to constant communication with the client. 

Developers (Devs) 

The Developers are the professionals who build the valuable product.  The Devs should 

include all the skills to complete the project (cross-functional).  For a design team, this could 

include interior designer, architect, engineer, and general contractor.  The trades could also 

benefit from this type of teaming since many trades depend on each other (e.g. plumber, 

electrician, carpenter). 

Scrum Master (SM) 

The Scrum Master is the coach, trainer, facilitator, and mentor for the team.  This person 

does not necessarily need to be technical but should: 

• Understand and live the agile values and principles as well as the Scrum values. 

• Establish Scrum as prescribed in the Scrum Guide (Schwaber & Sutherland, The 

2020 Scrum Guide, 2020). 

• Be a good communicator. 

• Coach and train the team to high performing. 
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• Be a neutral facilitator.

Events 

The Sprint 

The Sprint is the timebox in which the work gets done and should be one calendar month 

or less.  When teams are beginning to implement Scrum, it’s typically useful to start with smaller 

sprint lengths (one to two weeks) to learn more quickly how the team can effectively work 

together.   

Sprint Planning 

This is the first event of the Sprint where the Scrum Team (PO, SM, Developers) plans 

the work for the Sprint.  There are three topics that should be discussed in Sprint Planning: 

• WHY.  What is the goal for this Sprint?  For example, what client goals are we

focused on for this Sprint?

• WHAT.  What work items are to be completed in the Sprint that are associated

with the goal?

• HOW.  How will the project team accomplish the work items?

Daily Scrum 

The Daily Scrum is the daily planning event.  This event is a fifteen minute stand up for 

the Developers to align their work activities for the day and raise any impediments or blockers.  

The SM should take note of any roadblocks and work to remove them.  While the PO is not 

mandatory in this event, they can participate as observers.  This is useful to give the PO insight 

as to the plan for the day and also any impediments or roadblocks that are affecting the 

Developers from achieving their Sprint Goal. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION 60 

Sprint Review 

Sprint Review is the second to last event of the Sprint and typically happens on the last 

day of the Sprint.  This event is for stakeholders to give feedback to the Scrum Team on what 

they accomplished during the Sprint.  This review should be done on site with all relevant 

stakeholders, including the client and client representatives to not only inspect the work and give 

feedback, but to also understand all the challenges that arose during the Sprint and make any 

adjustments to the Product Backlog. 

Sprint Retrospective 

This is the last event of the Sprint and closes out the Sprint.  The Scrum Team reflects on 

the Sprint and makes any adjustments necessary to be more effective as a team in the next Sprint.  

The Lean Construction community uses a simple “plus/delta” type retrospective exclusively.   

Figure 23.  Plus/Delta Retrospective (LCI Congress, October 2021) 
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However, retrospective activities should be varied to enable Scrum Teams to fully explore 

ways to improve as a team (Derby & Larsen, 2006). 

Artifacts 

Product Backlog (PBL) 

The PBL should contain all the work for the Scrum Team, aligned with the project goals 

(Scrum refers to these as “product goals”).  This PBL can be updated by the PO at any time as 

things change, either through feedback from the client or client representative or because of 

technical changes.  The PBL is ordered by value (the most important work should be at the top) 

and the Developers select the work for the Sprint in the order of importance. 

Sprint Backlog (SBL) 

The SBL is the work plan for the Sprint.  It contains the Sprint Goal (the WHY), the work 

that the Developers selected from the PBL (the WHAT), and their implementation details (the 

HOW).  Once the Scrum Team commits to this work plan (in Sprint Planning), the Developers 

own the SBL (i.e. they decide who does what and in what order).  The commitment is that the 

work will be completed in the Sprint and the members of the Scrum Team will do whatever it 

takes to get it done.  This is where cross-functional teams shine because regardless of their 

individual skillsets, they commit to helping each other get the work to Done. 

Increment 

The Increment is what the Scrum Team has built during the Sprint.  The Increment must 

conform to the Definition of Done (Lean refers to this as “conditions of satisfaction”) in order to 

be declared “Done.”  The Definition of Done is an explicit definition of quality that is expected 

of the work and is agreed upon by both the PO (as a representative of the client) and the 

Developers. 
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The Benefits Derived from Adopting Scrum 

The following list of benefits that can be realized from the adoption of Scrum is based on 

the findings from the Tarpon Estates case study as well as the responses from survey participants.   

1. Inspection and Adaptation.  Scrum affords interior design and construction 

firms the ability to make adjustments throughout the build process.  By doing the 

work in small increments (usually just a few weeks of work), the Scrum Team has 

plenty of opportunities to make small adjustments.   

2. Cross-functional Teams.  Working in silos and relying on the passing of 

documentation from one trade to another (as the primary means of 

communication) can introduce misinterpretation of intent and errors.  Cross-

functional teams have all the skills within the team to complete the work and by 

collaborating, learn from each other.  They also prioritize face-to-face 

communication, which reduces miscommunications and misinterpretations of 

written documentation. 

3. Iterative and Incremental Work and Incorporate Feedback.  Iterative 

approaches to design and construction allow stakeholders to take an active role in 

providing feedback to the Scrum Team throughout the project.  The HGTV effect 

of the “big reveal” where clients do not see the results until the end of the project 

is risky and not in the best interest of the client.  This is the equivalent (in the 

software world) of testing at the end of the project (Figure 1).  Changes made at 

the end of a project can cost many multiple times more than having caught 

required changes during design and construction.  Having regular opportunities to 
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provide feedback and make adjustments can be a major factor in both controlling 

costs and providing customer value.   

4. Test against Product Goals.  Design and construction should focus on the needs 

of the client.  Rather than solely focusing on what the client wants, design and 

construction Scrum Teams should focus on how the space will be used.  Frequent 

testing (e.g. prototyping, site walk throughs) should ensure that the Increments are 

aligned with the client’s Product Goals.   

5. Transparency of the Work.  Scrum provides multiple mechanisms for providing 

real-time transparency of the work for the Scrum Team and all stakeholders.  

Examples include: 

a. The PBL is visible to anyone (e.g. the Scrum Team and Stakeholders) who 

wants to see it at any time. 

b. The SBL is transparent via a visible task board.  This could be a digital 

task board that all Scrum Team members plus stakeholders have access to 

(e.g. Last Planner® System)  (Davidson, 2022) or even a low-tech solution 

such as a physical wall (Figure X). 

c. The Daily Scrum is a transparent event that anyone (including 

stakeholders) may attend as observers to understand the plan for the day 

and any impediments the Developers are facing. 

Recommendations for the Interior Design and Construction Industry 

Based on the survey results and the collective wisdom of the Scrum community, the 

following is a list of recommendation that interior design and construction professionals must 

address to address the long-standing issues associated with the traditional DBB approach.  The 
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list is not in priority order since each element of this list is related to and dependent on other 

elements in the list.  

• Make the Work Visible.  Transparency of the work is a must for the Scrum Team

to be able to inspect and adapt.  Visibility is necessary to allow all involved in the

project to be able to adjust to project challenges.

Figure 24.  Tarpon Estates Case Study.  Construction crew’s work made visible.  

• Common Lexicon.  The interior design and construction community must adopt a

common lexicon to enable communication with each other, across all the trades

and skillsets required to complete the project.  Additionally, the interior design

and construction industry should align their lexicon with other types of product

development industries (e.g. manufacturing, software development, healthcare,

government).  The Scrum Guide® provides a succinct description of the essential

parts of the framework and can serve as the basis for this common lexicon.
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Lean Concept 
Scrum Concept 

Plus-Delta 
Retrospective 

Last Planner® 
Product Backlog, Sprint Backlog 

Conditions of Satisfaction 
Definition of Done 

Inter-disciplinary Teams 
Cross-functional teams 

Integrated Product Delivery 
Scrum 

Figure 25.  Alignment of Lean terminology with Scrum terminology. 

• Shift in Mindset.  Agility is a mindset.  The shift from the traditional DBB

approach to an iterative and incremental approach to design and construction is a

cultural shift.  Training and coaching teams on the practices of Scrum is the easier

task than changing a mindset and culture.

Figure 26.  Collaborative planning session.  This session shows a cross-functional team of 

designers, architects, engineers, and construction crew planning together. 
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• Have a Coach.  Having an agile or Scrum Coach to work with interior design and 

construction teams is a must.  Not only to train and coach the Scrum Team on the 

Scrum practices, but also to help the organization transform to the agile mindset. 

 

Figure 27.  An agile coach working alongside the cross-functional team. 

 

• Focus on the Vision.  The vision for the project describes why the project is 

being undertaken.  All the work for the project must align with the vision.  Every 

Product Backlog Item should help move the project closer to the vision. This 

prevents scope creep. 
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Figure 28.  Tarpon Estates Case Study.  The client’s original Florida home on the top, and their 

new home on the bottom.  Rather than working from a list of “wants,” these clients started with a 

vision for how the new home would serve their family. 

 

• Prioritize the Product Backlog.  The PBL should be ordered by value by the PO.  

Value can be defined by client value or even technical dependencies.  The Scrum 

Team should only be working on the next most important Increment.  

Additionally, the PBL should be visible to all Scrum Team members and 

Stakeholders. 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION  68 

 

Figure 29.  Lean Construction Institute.  Teams working on prioritizing the Product Backlog. 

 

• Build Cross-Functional Teams.  Rather than working in silos and 

communicating via documentation, all skillsets required to complete the work 

should work together collaboratively.  Integrated Product Delivery approaches 

support cross-functional teams.  “Integrated Project Delivery (IPD) is a project 

delivery approach that integrates people, systems, business structures and 

practices into a process that collaboratively harnesses the talents and insights of 

all participants to optimize project results, increase value to the owner, reduce 

waste, and maximize efficiency through all phases of design, fabrication, and 

construction.”  (The American Institute of Architects, 2007) 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION 69 

Figure 30.  Designer, Engineer, Architect and General Contractor collaboratively working as a 

team. 

• Build High Performing Teams.  High performing teams can only emerge when

teams work together long enough to build trustful relationships.  Teams who have

worked through challenges and formed bonds work efficiently and effectively

together.  The bonus is that high performing teams enjoy their work and enjoy the

people they work with which translates directly into employee retention.  Team

members on high performing teams generally do not seek other employment.
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Figure 31.  High performing teams work as one. 

 

• Increase Stakeholder Involvement.  Stakeholders must be involved from the 

beginning of the project (establishing goals) and throughout the project (offering 

feedback).  Scrum has built in mechanisms to accommodate regular stakeholder 

feedback (e.g. Sprint Review).  HGTV has perpetuated the myth that the client 

should provide their list of “wants” at the beginning of the project, disappear 

while the teams do their work, and then simply show up at the end of the project 

for the “big reveal.”  This is risky as it does not facilitate small course corrections 

during the project based on the needs of the client.  Client feedback must be 

incorporated throughout the project. 
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Figure 32. HGTV “Big Reveal.” 

• Test Often.  Regular testing against product goals can reduce waste.  When 

solving complex problems, such as product goals associated with a large or small 

construction project, failure will happen.   Failure is an essential part of the 

process of innovation.  Failing at the end of a project can be catastrophic so 

frequent testing against product goals (i.e. every sprint) can reduce costly rework 

and waste and help the stakeholders and Scrum Team stay aligned to the vision. 

 

Figure 33.  Tarpon Estates Case Study.  The lower master bathroom was reconfigured after 

framing based on the client’s needs, savings tens of thousands of dollars. 
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Finally, the relationship between the education on and the use of Scrum in design and 

construction projects and improved employee satisfaction is highly correlated (hypothesis #2).  

“Teams using the framework report results in increased capacity, quality, and customer 

satisfaction. They most often double their output in the first couple of Sprints. More importantly, 

those gains are not just sustained, they grow as the team continues to improve their coordination, 

alignment, and work product.” (Engineer-Manriquez, 2020)  As a survey participant, Engineer-

Manriquez further states “I am also the author of Construction Scrum and regularly get notes 

from people worldwide about Scrum is improving their work and work life balance for the 

good.”  Another survey participant states, “We implement Lean concepts and focus on culture / 

employee engagement which has definitely helped keep people interested and happier.”   One 

survey participant summarized well the benefits to the organization since the introduction of 

Scrum into their construction organization, “…our entire company has transformed. We are 

completely digital on our sites; our trade partners are more involved in planning and 

development of our project schedules. We create our work in smaller batches, more often. We 

plan and review daily and learn from those review sessions, so we hopefully don’t encounter the 

same negative outcome twice. We have an improvement culture within our company that focuses 

on daily improvements not just periodic improvements.” 
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Conclusion 

Interior designers and construction professionals have an important opportunity to change 

the course of their profession, as other product development industries have done before them.   

The literature reveals that Scrum practices have benefited many industries in addition to 

the software development world.  Government, healthcare, entertainment, marketing, education, 

finance and others have greatly benefited from the implementation of Scrum practices to manage 

their work, focus on value, reduce waste, and enable high performing teams.  The literature also 

reveals that the existing approach to interior design and construction isn’t working.  The industry 

is ready for a change. 

This study utilized an online survey and an in-depth case study to bring to light the 

benefits of utilizing Scrum in interior design and construction.  Namely, team effectiveness can 

be optimized, clients can achieve greater satisfaction from their projects while reducing waste 

and rework, and innovation can be achieved through the collaboration of the Scrum Team and 

stakeholders.   

By visualizing the work, deriving a common lexicon, engaging coaches to help shift the 

organization to a more agile mindset, focusing on the vision, utilizing high-performing, cross-

functional teams, and increasing stakeholder involvement to test often and make frequent (small) 

course corrections, interior design and construction teams (and their clients) can realize the same 

benefits that other industries have achieved by living the agile value and principles and adopting 

Scrum practices. 

This is not a change that will happen overnight.  Based on the findings, the 

implementation of Scrum practices in interior design and construction requires a mindset shift in 

the way teams work.  Teams and organizations will need to adopt an agile mindset, guided by 
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coaches who are well versed in the challenges of this type of transformation.  The investment in 

this transformation will certainly yield a big payoff for the industry of interior design and 

construction.  
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Appendix B – Letter of Consent – Online Survey 

INFORMED CONSENT FORM   

Applying Scrum to Construction and Interior Design  

IRBNet #1858605-1   

Study Purpose and Rationale 

 According to the Scrum Guide: 

 “Scrum is a lightweight framework that helps people, teams and organizations generate value 

through adaptive solutions for complex problems."  Scrum is a framework for product 

development that has been successfully been used to create value collaboratively for all types of 

products, including software products, manufactured products, and even service-type products. 

 The purpose of this study is two-fold:    To show how the Scrum framework can be used 

effectively with interior design and construction project teams; and  To show how 

utilization of the Scrum framework can result in better outcomes of the build and interior design 

process.   

 Inclusion/Exclusion Criteria 

 Participants must be 18 years of age or older. 

Participants must be in the construction or interior design industry AND/OR a Lean, Agile, or 

Scrum practitioner. 

 Participation Procedures and Duration 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION 81 

 The study will be conducted via online questionnaire and should take less than 30 minutes for 

you to complete.    

 Your participation in this study will provide valuable insights as to how these practices are being 

utilized in the industry and what benefits (if any) they provide.  We greatly appreciate the time 

you take in completing the study. 

 Data Confidentiality or Anonymity 

 All data will be maintained as anonymous. 

 No identifying information such as names will appear in any publication or presentation of the 

data.  

 Data Security, Storage, and Retention Period (How will the researchers protect my 

information?) 

 The data collected for this study will be used for the sole purpose of this research study.  Data 

will not be shared.  Data will be collected via online survey through Qualtrics and maintained on 

a password-protected laptop.  The data will be destroyed by May 31, 2022. 

 Risks or Discomforts 

 There are no perceived risks for participating in this study. 

 Benefits 
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 There are no perceived benefits for participating in this study. 

 Voluntary Participation 

 Your participation in this study is completely voluntary and you are free to withdraw your 

permission at any time for any reason without penalty or prejudice from the investigator.  Please 

feel free to ask any questions of the investigator before signing this form and at any time during 

the study. 

 If you decide to withdraw from this study, the researchers will ask you if information already 

collected from you can be used. 

 IRB Contact Information 

 For questions about your rights as a research subject, please contact the Office of Research 

Integrity, Ball State University, Muncie, IN 47306, (765) 285-5052 or at orihelp@bsu.edu. 

 Consent Statement   

 Applying Scrum to Construction and Interior Design 

 Please select your choice below. You may print a copy of this consent form for your records. 

Clicking on the “Agree” button indicates that 

You have read the above information You voluntarily agree to participate  You 

are 18 years of age or older  

 Researcher Contact Information 
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 Principal Investigator:  Student co-PI or co-PI 

 Shireen Kanakri, Ph.D.          Judy Neher 

 Associate Professor and Graduate Advisor  Graduate Student, Interior Design 

 Director of Health & Environmental         BALL STATE UNIVERSITY 

 Design Research LAB (HEDR)          765.969.4589 

 College of Architecture + Planning        Email:  jneher@bsu.edu 

 BALL STATE UNIVERSITY 

 249 AT Building 

 Muncie, IN 47306 

 765.285-1470 w   

 Email:  smkanakri@bsu.edu   

 By clicking the button below, you acknowledge:  

 Your participation in the study is voluntary.  You are 18 years of age.You are a member 

of the construction or interior design profession.  You are aware that you may choose to 

terminate your participation at any time for any reason.    
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o I consent, begin the study  (1)

o I do not consent, I do not wish to participate  (2)

End of Block: Informed Consent 
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Appendix C – Survey Questions 

Q1 Are you involved in interior design, construction, or Lean Consultant/Agilist/Scrum 

practitioner? 

o Interior Design  (1)

o Construction  (2)

o Lean Consultant or Coach/Agilist/Scrum Practitioner, Coach or Trainer  (3)

Skip To: Q8 If Are you involved in interior design, construction, or Lean Consultant/Agilist/Scrum practitioner? = 
Lean Consultant or Coach/Agilist/Scrum Practitioner, Coach or Trainer 

Display This Question: 

If Are you involved in interior design, construction, or Lean Consultant/Agilist/Scrum practitioner? = Interior 
Design 

And Are you involved in interior design, construction, or Lean Consultant/Agilist/Scrum practitioner? = 
Construction 

Q2 Does your firm do commercial and residential design/construction? 

o Residential  (1)

o Commercial  (2)

o Both  (3)
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Q3 Approximately how many people are in your organization? 

o Less than 10  (1)

o 11-50  (2)

o 51-100  (3)

o 101-200  (4)

o More than 200 employee  (5)

Q4 How long have you been in the design or construction industry? 

o Less than five years  (1)

o 5-10 years  (2)

o 10-20 years  (3)

o More than 20 years  (4)
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Q5 What is your primary role on the project team? 

o Architect  (1)

o Project Manager  (2)

o Interior Designer  (3)

o Engineer  (4)

o Client/Stakeholder  (5)

o Organization Leadership  (6)

o Other (Please Specify)  (7) ________________________________________________
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Q6 How would you rate the project performance (I.e. completion on time/on schedule) 

for projects in your organization using the traditional Design-Bid-Build approach? 

o Very Poor  (1)  

o Somewhat Unsatisfactory  (2)  

o About Average  (3)  

o Very Satisfactory  (4)  

o Superior  (5)  

 

 

 

Q7 How would you rate the project satisfaction (I.e. customer) for projects in your 

organization using the traditional Design-Bid-Build approach? 

o Very Poor  (1)  

o Somewhat Unsatisfactory  (2)  

o About Average  (3)  

o Very Satisfactory  (4)  

o Superior  (5)  
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Q8 What are the top 3 major issues that you encounter with traditional project 

management practices (please rank in order of importance)? 

______ Lack of real-time information sharing (1) 

______ Lack of transparency (2) 

______ Project goals are not clearly defined (3) 

______ Project reporting is cumbersome (4) 

______ Tasks and assignments are not well defined (5) 

______ Project team responsibilities are not clearly defined (6) 

______ Estimation of budget and schedule is difficult (7) 

______ Defining solutions up front is difficult (8) 

______ Clients/stakeholders are not involved (9) 

______ Managing multiple subcontracts is inefficient and chaotic (10) 

______ Team members are silo'd in their knowledge/skills (11) 

______ Click to write Item 12 (12) 
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Q9 Has your organization used any agile frameworks in your organizations to manage 

project work? 

o Yes  (1)  

o Maybe  (2)  

o No  (3)  

 

 
Display This Question: 

If Has your organization used any agile frameworks in your organizations to manage project work? = Yes 

And Has your organization used any agile frameworks in your organizations to manage project work? = 
Maybe 

 

Q10 If your firm has implemented an agile framework in your organization, which one 

have you used? (Choose all that apply) 

▢ Lean Practices  (1)  

▢ Scrum  (2)  

▢ Unsure  (3)  
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Q11 What do you believe are the top three advantages to an agile project management 

approach? 

______ The ability to inspect and adapt. (1) 

______ Greater transparency on progress of work. (2) 

______ Cross-functional teams (3) 

______ Completing work in small iterations and allowing for feedback. (4) 

______ Testing against product goals. (5) 

______ Planning work in small iterations. (6) 

______ The ability to test solutions against design goals. (7) 

______ The ability to make work visible. (8) 

______ Collaboration. (9) 

______ Focus on quality over quantity. (10) 

______ Focus on continuous delivery of value to customers. (11) 

 

 
 

Q12 Agile approaches to project management (e.g. Scrum) in other industries (such as 

software development and the automotive industry) are used more frequently than in the interior 

design and construction industry.  From your perspective, why might that be true? 

 

 

________________________________________________________________ 
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Q13 Consider this statement:  Iterative and incremental approaches to design and 

construction can be extremely beneficial to our clients.  Do you agree, disagree or are you 

neutral? 

o Agree  (1)  

o Disagree  (2)  

o Neutral  (3)  

 

 

 

Q14 Consider this statement:  The three pillars of empiricism (transparency, inspection 

and adaptation) can help improve our project performance.  Do you agree, disagree or are you 

neutral? 

o Agree  (1)  

o Disagree  (2)  

o Neutral  (3)  
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Q15 What else would you like to share about your experience with Scrum project 

management practices applied to design and construction projects? 

________________________________________________________________ 
 

End of Block: Default Question Block 
 

Start of Block: Block 1 

 

Q16 How familiar are you with Agile values and principles? 

o Not familiar at all  (1)  

o Slightly familiar  (2)  

o Moderately familiar  (3)  

o Very familiar  (4)  

o Extremely familiar  (5)  
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Q17 How familiar are you with Scrum values and practices? 

o Not familiar at all  (1)  

o Slightly familiar  (2)  

o Moderately familiar  (3)  

o Very familiar  (4)  

o Extremely familiar  (5)  

 

 

 

Q18 If you have any familiarity with Lean, Agile or Scrum, how did you acquire that 

knowledge? 

o Formal Training  (1)  

o Certified Training (Please specify certifications below)  (2) 

________________________________________________ 

o Learned from colleagues  (3)  

o Read books  (4)  

o No familiarity/training  (5)  
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Q19 What percentage of your team has been trained on Lean, Agile or Scrum Practices? 

o 0 to 25 percent  (1)  

o 26 to 50 percent  (2)  

o 51 to 75 percent  (3)  

o 76 to 100 percent  (4)  

 

 

 



APPLYING SCRUM TO INTERIOR DESIGN AND CONSTRUCTION  96 

Q20 If your team(s) have had Lean, Agile or Scrum training, how well was the training 

received? 

o Not well at all  (1)  

o Slightly well  (2)  

o Moderately well  (3)  

o Very well  (4)  

o Extremely well  (5)  

o They did not receive training  (6)  
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Q21 Has implementation of Lean, Agile, or Scrum (in your opinion) improved team 

effectiveness? 

o Quit a bit  (1)  

o Somewhat  (2)  

o About the same  (3)  

o Not really  (4)  

o Not at all  (5)  

o I cannot judge  (6)  
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Q22 Has the implementation of Lean, Agile or Scrum improved employee retention? 

o Quite a bit  (1)

o Somewhat  (2)

o About the same  (3)

o Not really  (4)

o Not at all  (5)

o I cannot judge  (6)

Q23 Please share any observations about your team or organizational effectiveness since 

introducing Lean, Agile or Scrum. 

________________________________________________________________ 

End of Block: Block 1 


