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RESUME

Parmi les stratégies de développement de nouveaux produits (NPBgthlesdologies Agile et
Lean Startup (LS) ont été choisies pour comparer dans deux types d'entreprises différents: les
fournisseurs de services et les fabricants (producteurs de produits immatériels et tangibles) en

fonction du nombre d'employés.

La méthodtogie Agile a été développée pour améliorer la productivité des éditeurs de logiciels au
début des années 2000. Il a amélioré le processus NPD grace a des techniques de communication

de sprint et de routine et des réponses rapides aux changements du marché

LS a émergé pour aider les dirigeants a prendre des décisions et réduire le flou pour les entreprises
qui lancent de nouveaux produits. Les sociétés informatiques et de logiciels ont amélioré leurs
processus grace au minimum de boucles de rétroactimodaeit viable et de constructionesure

apprentissage (BML) dans leur processus NPD.

De nombreux articles ont abordé les méthodologies Agile et LS dans les domaines informatique et
logiciel. Cependant, il existe une lacune dans la littérature sur #titisde I'Agile ou du LS par
les producteurs de produits tangibles ou intangibles de taille d'entreprise.

Cette étude évalue I'impact de I'adoption d'outils NPD, de LS et de pratiques Agile sur le processus

NPD pour optimiser les performances de I'entsepsur le marché, en fonction du type de produit.

Sur la base d'une enquéte, nous avons constaté que les producteurs de produits tangibles sont préts
a adapter leur processus NPD sans adopter les cadres LS et Agile, tandis que les producteurs de
produits immatériels poursuivent leur processus NPD en utilisant la structure Agile et LS.
Cependant, toutes les entreprises, quel que soit le type de produit, essaient de trouver le bon

processus NPD pour leurs limites et leur situation sur le marché.
Mots clés:

Lean Startup, Développement de nouveaux produits, Agile, Outils NPD, Performance
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ABSTRACT

Among new product developmeiNPD) strategiesAgile and Lean Startup (LS) methodologies
were chosen to compare in two different types of compaseegice prowlers and manufacturers

(intangibleand tangible product producetsgsed orthe number of employees

Agile methodologywas developedo improve productivity in software companiestire early
200Gs. It improvedthe NPD process through sprint and routine communictgmiquesind fast
responseto marketchanges

LS emerged tdelp leaders make decismand reducezaguenes$or companiedaunchingnew
producs. IT and software companies impravéheir procesesthrough theminimum viable

productandBuild-MeasureLearn BML) feedback loopin their NPD process.

Many articles havaliscussedhe Agile and LS methodologiesn the IT and software fiekl
However there is a gam theliterature on the use @éfgile or LS by tangible orintangibleproduct

producerswith company size.

This studyassesses the impact of adopting NPD toolsabh8Agile practices on the NPD process
to optimize company performance in the markemoderated by product type.

Based a a survey, we found th&ngible product producers are willing to adapt their NPD process
without adopting the LS an#élgile frameworks, whileintangibleproduct producers pursue their
NPD processisingAgile and LS structureHowever all companies regdtessof product type are
trying to find theright NPD processor their limitations and situation in the market.

Keywords:

Lean Startup, New Product Developmekdgjle, NPD Tools NPD Performance
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I NTRODUCTION

1.1 Research background

According to(Bjork, Ljungblad, & Bosch, 20J)3traditional methods such as stagptearenot

sufficient to support work on aronsideration ofnultiple product or service ideas in parallel
especially when the basis of product or service existence is vague; themedasa needo use
methodologies with agbtive features to handle the NPD process.

On the other handSchneider & Hall, 201)llisted five common reasons fa new product or

service failure (1) lack of supporting fast growth byhe company (2) product defects or
compatibility and performance problem®) failing to meet all the customefaeeds (4) not
giving enough information about the product to the custonaerd(5) no market need

Failure rates may diffebased on product typéut thereis one important point in common

mismanagemerdf the NPD process.

In hence, lhe Agile manifesb (Fowler & Highsmith, 2001 was developedo help software

compates engage inthe fast iterationin their product developmentprocess but a lack of
documentationinadequateneasuremerof the New ProductDevelopmen{NPD) processlittle

planningatthebeginning andfear oftheunknownled to manyproblems with th@riginal version
of methodologyin hencemoreadvancd modek were developeth the Agile categorysuch as
Scrum(Fridman, 201%

Neverthelessthe emergencef the Agile methodology as a solution for unproductive software
companiesesulted inmpressivamprovemersin ther NPD processuch agast product delivery
to customers, selbrganizing, cros$unctional team effortdast iteration to helphem eliminate
defects andcontinuous produdmprovemeniVarhol, 2015. Due tothe market complex, vague

and competition intensity, new methodologies such as Lean Startup (LS) were developed to

respondo this uncertainty and intensity.

In theLean Startup(Ries, 201} indicates a newoadmagfor thestartugs to test ideas beforthey

wastemoney and time. Hdefinedstartupsas dentures to create a new product or services under

conditions of extremeincertaity “ lack of previous experiencandthe fastchangng business



environment creats challengs for the traditional NPD procesg¢Bortolini, Cortimiglia,

Danilevicz, & Ghezzi, 2018This definitionpresents common point betweekgile andthe Lean

Startup [S) methodithetranslationof new ideain areal product or service.

LS and Agile are comprehensive thes that cover the wholeNPD processwith applied
measuremeriechniquego anticipatePivotor Persevereecisionsn organizatios, based on their
main ideawhich is basedon the newaste principles of th&oyota Production Systerndthe

Agile manifesto.

Unlike traditional methods, LS ambile are marked by extensive collaborati@mcluding face

to-face communication fastiteration,and fastproductdelivery. In these methodsthe customer

works closely with the development team to constantly validate the delivered prduict
development process is dynamic and open to changes in areas that can be identified at any given

point

The goalof this researcls to map appliegractices adopted itme face of new challenge® the
E XV L QcHrkem&nd anticipatedituation intheinternal orexternalenvironmentandintegrate

resources fosuccess in the mark@hayat, Salim, Marczak, & Kasirun, 20114

1.2 Problem statement

Both the LS and Agile methods havéiad a huge impact on the process of improvingnd
developng new productsin the IT and softwaresector (Dzamashili Fogelstrom, Gorschek,
Svahnberg, & Olsson, 2010

Some authors hawdiscussed the use tifose methods in different sectpisr instance (Mason

Jones, Naylor, & Tovil, 2000) showedan NPD process improvement in the logistic and supply

chain (service) area.

(G. Benefield & Greening, 20)}3xaminedthe features and benefiof each method without

mentioninghow LS andAgile are relatecor comparingther performance(Ghezzi & Cavallo,

2018 investigated the use &gile and LS in digital startupghey analyzedthe overlap and
coverage area of each method but thiglynotdiscuss tools, practicesr a way of implementing

the methods.



A widespread transpositiasf these methodologiesa framework foithe NPD process in other
industries hasotproven easy

This researcltonnects thd.S and Agile methodologes as apackagethat can be applied in
different enterpriset improvethe NPD proces&Ve will identify valuabletools techniquesand
practices in differensectorsandcomparehemto understand theimportancan each sectoand
their impacts on outcome¢hile taking advantage averlappingfeatures.

This researchwill contribute toacademicstudies andelp entrepreneurs to develop their NPD
processby examining the differences betweAgile and LS.Using theAgile and LS principles

as an analytical framework, we will identify lessons fr@L I IlHU HQ W &xPeifehBeithH V
NPD (Edison, Wang, & Abrahamsson, 2015




I | TERATURE REVIEW

In this sectionwe will review the fundamentsibnd requirementsnderlyingthis studyto set out

the bag knowledgeandconcepts that will bappliedin the empirical part of the research

2.1 NPD definition

For managers, moving from the initial idea to téal product or service and having success in the
market is a barrier, particularly when they lack experience in the market or desirable features for
customers; thus, NPD methodologies shape the product development process to reduce the risk of

failure andovercome barrier@rush, Greene, &lart, 2001}

Product development or innovationgenerally understood #dse development (or improvement)
of physical goods (tangible products) or servigefgibleproducs) (Krishnan & Ulrich, 200).

Usually, NPD is defined athe development of tangible produdisat are new to the supplier.
Sometimes NPD is expanded to include New Service Developmeéntdagibleproducts which
are new to the supplier such as financial services; health ta@lesommunications services;
information services; leisure and hospitalggrvices; travel services; facilities management
services; educational servicdsgal services; andonsulting servicewhich thoseoffers can be

sold either taconsumers or businesses and sometimes to(botime & Storey, 1998

(Van Echtelt, Wynstra, Van Weele, & Duysters, 206@sider supplier as an important chain to

whole NPD process that it could assess the product or service development process under the
customer vision but theinvolvement aghe resources (capabilities, investmeir$prmation,
knowledge, ideashelp the firm to improve the process and initial product or service before

introducing to the market.

In recendecales, many NPD approachésve been developeooper, 198Bexpressetiis idea
in thestagegateframework, whichis dividedinto predeterminedtefs with checkpoints after each
oneto reviewthe quality andachievementequirementsAlthough this approacks well known
and oftenapplied thelack of a clear structure to link market activitissch aalue proposition
interfirm cooperation and technological aspeatseant it requireédmprovement.



(Bolumole, Calantone, Di Benedetto, & Melnyk, 2pTtBnsidered th&lPD procesgincluding

marketactivity, technicalactivities,and market intelligece) and product success failure and
foundthatsuperiomperformancesoncerningnarketactivitieswould allow afirm to conductmore
efficient technical activitieso achievesustainable successlaunchinga new product or service
(Veryzer Jr, 1998

To respondo the neglect of interfirntcooperation as an effective factor in outcome performance
(Dickson, Lawton Smith, & Lloyd Smith, 199Inoted that such cooperation is driven by

technological advantagesnd working to improgthis comgtitive benefit is theequireddirection
for cooperativeefforts, particularly when the technological aspectetermine the compafiyv
position in the markdiMcDonough IIl & Barczak, 1991

Nevertteless making assumptions abouhe acceptance or rejectioof the product idea and

features by the market arttierelated cosemphasizethe importance of havingnNPD strategy

beyondmerelytechnological innovatio(Crawford, 1972. Linking thisissueandtherelated risks
andunderstanding the market and custosifgesires and needs should be a sustainable procedure
for companies in their NPD procegvans & Laskin, 1994

Companies use many techones to reduce risks and grasp custonfdrshaviars such as

collaboration with rivals, mukbrands, etc(Hamel, 1989 For example(Yoshino & Rangan,

1995 highlightedthe roleof alliancesin responding to fast market changigeyfound thatfirms
take advantagef alliances taespondjuickly to the variety of customer requebtsapplyingthe
capabilities of each comparat the right time andplace.Determining the right techgue and
custometbased methodology in the NPD process could be a crucial decigosuesustainable
succesgGoles & Chin, 200p

Consequentlyrecognizing useful techmqiies and practices to keep companies in the vauke
avoidng feature creem products andelying onan invaluable R&D process a necessary step
in the NPD proces§l. A. Highsmith & Highsmith, 2002




2.1.1 NPD modelstransition

2.1.1.1 Spiral model

We can perhapsconsider theAgile methodology as &urther developmenof the Spiralmodel

(West, Finch, & Curran, 1995The benefits of this model are considering customer feedback in

each phase, risk control, documentati@pplying milestons, and reaching each step by
completng theprevioussteps The terative approach in this modetlpscompanies to agt their

processsbased orAgile principles(Boehm, 198%

PLANNING RISK ANALYSIS

{@

EVALUATION

DEVELOPMENT &
TESTING

Phases

Figure2.1. Spiral Modet

(Alshamrani & Bahattab, 20)presented th8piral model phasées order:

31. Planning: This phase includes the understanding o$ytbiem requirements by conducting

continuouscommunications between the customers andystem analysts.

2. Risk Analyss: In this phase, a process is undertakeideatify risk and alternate solutions. A

prototype igoroduced at the end of this phase.
3. Development/Engineering: In this phatbe software iproduced along with the testing.

4. Evaluation Phase: This alls the customer to evaluatee output of the project before the

project continues tthe next spiral or next round.

1 Source: http://www.professionalga.com/spinabdel.



2.1.1.2 Design thinking

Design thinking isa usercentredmodel that emphasies the product design processhereby

multi-disciplinary teamswvork to achievean erra-free, userfriendly product.lt makes use of
extensive user research, feedback loops, and iteration cytiethis mode] the new market
opportunitiesare createdbasel on emotionrich innovations in pragct meanings (Verganti,

2009, (Buchanan, 1992

UNDERSTAND »

Figure2.2. DesignThinking Modef

The positive points of this model are designing for custonkeepingin touch with customers

andcreatingvaluefor them(Brown, 2008.

Designing the product is ormmponenbf innovation but texplainhow a prototyping process
should bewe have to admit there is njpist oneway todeterminehow we can reach that point

(Walters, 201). Direct communication with customeasdconsidenng technical and technology
issues irthe desigrare themissingpieces of the puzzle in Design thinkigut in the adapted LS
mode| we can see how thegapsarefilled. However,there aremnany commorpointsbetween
LS and Design thinking in terms ofqatuct typing customer involvementeedback loopandno-
waste approach due the proper design markét. Overall eachnew methodologyseekso fill
the gap in the previous methodologiethus, theAgile and LSprinciplesarerootedin the basic

rules ofearliermethodssuch aghe Spiralmodeland Design thinking.

2 Source Brown (2008)



2.1.2 NPD tools

Although most NPDools were formed to deal with specific NPD problgrpractical research
shows that executivesnd touse them rathdraphazardhapplying themat different NPD process
phases as they see(filahajan & Wind, 199p

But they should be aware of the majogasondfor utilizing NPD tools problem recognition,
successful boosting in the NPD level process, and collecting dathamcehe companyg power
in the marke{Nijssen & Frambach, 1998

(Nijssen & Frambach, 200Qconducted aguantitdive study of the quality control tools and

organizational support tooteat companieare likelyto adoptin their NPD processlhey found
Several important implicationsith previous research i@ established a link between the use of
NPD tools and companidfinancial performance, topnanagement may want to stimulate the
adoption and use of NPD tools. NPD tools can help analyze problems more systematically and

thus help the decision processes Inivg the NPD process’

(Karkkainen, Piippo, & Tuominen, 20pHdescribedtools related to customeiriven product

development, productiodefect identification, et@Based ortheirideas andthose obtherauthors,

we presenthemost common tools ifable 2.1.

Table2.1. NPD Tools

No. | Tools and techniques References

1 Daily meeting (Katzy, Baltes, & Gard, 2032

2 Kanban (Rossi, Kerga, Taisch, & Terzi, 2014
3 Kaizen (Caffyn, 1997

4 Total quality management QM) (Fasil & Osada, 2011

5 Customer involvement (Ritter & Walter, 2003




Table 2.1. NPD ToolgResume)

6 Direct contact with customers (Tomes, Armstrong, & Clark, 1996

7 Faceto-face orientations (BFEKPLGW ORQWR\D(:HLYV
8 Trainingcourses (Nepal, Yadav, & Solanki, 20]1

9 Productroadmayping (Smits, 200y

10 | Project managemetechniqus (Pons, 2008

11 | Short iteration (Minderhoud & Fraser, 2005

12 | Scrum master of each product (Bass, 2014

13 | MRP1 and/oMRP2 (Powell, Bas, & Alfnes, 2013

14 | Prototype (Duc & Abrahamsson, 2016

15 | 3D print prototyping (virtual prototyping) (Berman, 201p

16 | Virtual testng (Rosenberger Il & de Chernatony, 1995
17 | Subbrand production (Furr & Dyer, 2014

18 | Visualization of reports (Dodgson, Gann, & Salter, 2006

19 | Sprint/backlog list (Ries, 201}

20 | Split test A/B test (Ries, 201}

21 | Prioritizing of tasks (Racheva, Daneva, & Buglione, 2008
22 | Work standardization (Duran, Cetindere, & Aksu, 2015
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Table 2.1. NPD Tool§Resumend End)

23 | Self-control (Takeuchi & Nonaka, 1986

24 | Milestone (Bortolini et d., 2018

25 | Whatif scenarios (Golfarelli, Rizzi, & Proli, 2008

26 | In-depthcause finding (3Vhys) (Ries, 201}

27 | Time standardization (Duran et al., 2015

28 | Product owner of each product (Bass, 2018

29 | User story card (Patel & Ramachandran, 2009

30 | Value poposition (Cooper, Edgett, & Kleinschmidt, 2004

Table 2.1shows the most common tools used in the NPD procEksstoolswere extractedrom
theAgile and Lean modsito determinevhich packages of related toase valuableWe believe

thesetools have more impact onthe success of the NPD process.

Agile methodologiesnake use osome important toolgproduct owner and scrum master roles
and their responsibilitie® navigaing the NPD processuch as gathering data from customers,
determining errand list explanatiorof duties executing dutiegh the shortest possible tinand
consistency controbn product quality and market reaction makgile methodologies more
functioral and operationahanothers. On the other hand, lisSa more decisiowriven method
with tools includinghe split test to understand valuable functions and identificafitre reasons
for problemsthroughthe 5 Whys, Value propositiog, and Whatif scenarios, which helpteer

executives to the right decisi®about markebehaviar and customerfheeds.

Theefforts that mentioned abovevesomeprerequisitesproduct owners and scrum masters or
product leaders make erranddiahd determiathe necessary time to ttee work once they know
about the work/time standardndfirm limitations such as technology and human rescsiecel
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canassess and control theality of producs or service after each iteration arseehow the final

product meets customefdesires.

2.1.3 NPD performance

As we mentione@bove,NPD strategies help companies to adapckly to marketchangesand
includeall aspect®f this processuch as technologicasues cusbmer relatioss, etc. (Cooper &
Kleinschmidt, 199%h

NPD performanceefers tothe consequenseof the product development method that was
implementedlt can includefinancial aspectsuch agproductsicontributions to the comparyy

sales and profitdt canalso descrile the Bunching timeo enter the markéSmith, 1998, and the

product quality andustomercorsent leves (Lioukas, 200Y,(Cooper & Edgett, 2008

(Wang, 2009 measured NPD performancearfuzzy areaby examininggroup decisiormaking
scenarig. The maincomponent®f NPD performancare qquality and speed to market; widening
customer choice and expectation; competitive prioritieeesponsiveness, delivery, flexibility,

concern for the environment, and international competitiven{&wer, 2005

The tchnological aspect is another element maycdmesidered as the NPD outcon{€alas
Martinez, 2015 noted thatfeature creemanbe preventedy reusingvaluablefeatureswhich

recognized in the markehis alsohelps to improve the rate dechnology reuse

Valuable features aresult of technological skills in the firfHHarmancioglu, Finney, & Joseph,

2009 showedhattechnologicabkills lead to higher profitability anénsure thaproductfeatures
are closer tocustomer needd'he emphasidgs on valuable operational activities, which have a
majorpositiveeffecton NPD process performance.

Table 2.2 shows five elements of NPD performance; each element has some indicators that a
company cameasure. Those elements involve internal and market factors to show the extent of

NPD process success.

,QWHUQDO IDFWRUV LQFOXGH HPSOR\HHVY DELOLW\ WR PDN}
waste and resource usage, easy information flows acefsth and the effort to make a quality

based brand.
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Market success factors can be good indicators that a firm has taken the right NPD steps. These
indicators are more tangible and measurable, such as market share, quality, speed to market, and

customer retention.

Table2.2. NPD Performance

No. | NPD element| Indicator
1 Market Quality and | Number of| Market Delivery Widening
related speed to important/major | share rate customer
market customers choice and
expectation
2 Innovation Flexibility Number of new, Number of| Reduction in
related products on patents R&D cost
processes
3 Organization | Productivity | Improved Brand Improvement of
related responsiveness | reputation | information
to competitive systems
priorities
4 Employee Employees | Employee Improved
related on training| engagement i employee
programs the R&D | capabilities
process
5 Technical Rate of reuse of technologies or featur| Valuable operational activitie
related

3 SourceWang (2009)adspted bythe aithor.
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Mostmarket analystconsider market factors as good NPD process sdsufitaclose revealthat
internal success indicators are bageéfforts to make theght service or produ¢caind we should

consider thenasimportant as market factors.

2.2 Agile methodology

The Agile methodology involvesicting based on short iterat®and spring and satisfactiorof
requiremerg with ashort developmentycleto decrease the risk of produeiluresin the market

(Zhu, 2009. It was introduced as a solution for internal and external communication,

documentation, technical requirementsyer scoping work prioritization challengesand

validating business assumptions.

Agile implies product development methodologiessed on iterativencrementaldevelopment
It requires jointwork on the proble and solution when multifunctional teams tryadda new

functionto aproduct athe same time(Santos, Goldman, & De Souza, 2015

This methodology is based pmoject nanagemetprinciples Theproduct maeger or leder tries
to provide the requirementisr the next movemanageime, and allocat resourcesvhile focusng
on the market and customebased improvement in the product atsldelivery. These factors
distinguishthis methodology from othe(g. Highsmith, 2000

Agile methodologies are developed based on the iciatepand FRPSD QL H\sffuMi8tHFLILF
For example, Extreme Programmirig asystematicapproach for higlguality Agile software
development, focused on speed and continuous deliVegCrystalfamily modeladdresses the
realization that each project may reguér slightly tailored set of policies, practices, and processes

to meet the produ®@ unique characteristics and each has unique characteristics driven by several
factors, such as team size, system criticality, and project pridri§éode, 2006

The SCRUM methodology ishe most populaAgile modelandwill be usel in our study.lt is
known for its efforts to deal withacklogs which arecalled Sprints Daily and monthly review

are dondo improve produawith the goal ofast defectecognitionandimprovedproduct quality.

According to(Guangyong, 201), to grasp how this methodologyorks, two roles must be

defined ProductOwnerandScrum Master
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3Product Owner has amajor responsibilityin maximizing the value produced by

the team and ensuring stories meet the Gseeeds and comply with the definition

of done’

3Scrum Masters a coachin theteam clarify the teanfacedobstacles, assign team

tasks, develoghe

plannedsprint, sprint review assessmeritolding the daily

meetingconvene and organize sprint retrospective meeting, by brainstormaevays

reviewthe currentsprint and resultshan finding the neck bottlesand solutioms.

A model of the Scrum methodology is shown in FiguB: 2.

Stakeholder liaison
\ 14

~
Product Owner

Product
Backlog

Product

) )
o Vo Backlog s
“a Tudh Refinement | Sprint | Daily Scrum
. {
A/ Ay (max 1
- - month)
/ scrum
Development Team :
Team forecasts [ nénta
work needed & | 2 ﬁ
1o achieve | JEIVETY! .
Sprint Goal F i Potentially
i Releasable
Sprint Sprint Increment
Planning Backlog P .8 e
| e ‘s X0}

Topic 1: forecast PBI's

Topic 2: plan work (e.g. tasks) <

Sprint €%
Retrospective

. Ve X9
Sprint 4w
Review

Figure2.3. ScrumModef

According to(Sharma, Sarkar, & Gupta, 2Q12gile productdevelopmenhas bottpositive and

negative pointg§Table 2.3)

Agile presents the firm withafa  KDQJLQJ VLWXDWLRQ EDVHG RQ WKH FXV
are permitted to do what is necessary and implement new features. However, not knowing
customeVyY QHHGY DQG KRZ WKH

for this methodology.

4 Source: https://www.intellectsoft.net/blog/scrumodetfor-agile-softwaredevelopment/

ILUPVY FDQ HQFRXUDJH FXVWRP
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Table2.3. Pros andConsof Agile

Pros Cons

Adaptive to environmeat change Customer interactiomethods

Driven by awistomer satisfaction Lack of documentation

Leastbureaucracy Wasteditme and resourszlue toconstanthangs
Reduces developmerisks Work pressures on developers

2.2.1 Agile principles

(Williams, 2013 conducted a study farioritize Agile principles Those principlearetakenfrom

the Agile manifesto and arkindamental forAgile practices.The principles are set out in Table
2.4.

Table2.4.Agile Principles

No. | Description

1 Ensure customer satisfaction through continuous development and valuable product deliy

2 Changerequirements anywhere and anytime as a competitive point.

3 Cut down the delivery time and ensure optimization.

4 Provide stable communication throughout the company hierarchy during the process.

5 OD[LPL]H HPSOR\HHVY FRO OD E Rased onlifeiQcapaRilitets HD WH 'V

6 Establish a reliable information system to support the decision process.

5 SourceWilliams (2012)
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Table 24. Agile Principles(ResumeEnd)

7 Consider higkguality, valuable activities during the NPD process.

8 Pursue the feedback loop at the proper time to react quickly to market needs.

9 Pay attention to technical aspects and standards in the design and development phases.

10 | Try to break the job down into simple steps.

11 | Provide a product overview and the best materials and requirements to achieve it.

12 | (QVXUH WKDW HDFK LWHUDWLRQ LV PRUH HIILFLHQW

Those principles help the egpany to moveheright way for the executive phas@ he enphasis
is on quality time managementind a customercentredprocess fromthe design phase tthe
delivery phaseDevelopersare assumed to act intelligentlga self-organized tearnto implement

Agile product development.

2.2.2 Agile practices

The Agile practice is a procedureto decreasdime and respond to changes active market

environments (Eppinger, 201ptalked aboutAgile outside of IT companies. He saidEvery

company is trying to be mowggile andit § become part of the regular engineering management
dictionary” Thosepracticesaredividedinto tenmain streams

Regardless of thgractice§ name companiesinderstand the concephderlyingeach one and

they adopt thtadvice based on their capabilities and product types.



17

Table2.5. Agile Practice$

prioritization

No. | Practice Description

1 Spiral Finding the problems is more fluid and iterative, addressing a problem th
development | multiple passes, and cycling through the various stages of design until issl|
cycles resolved in small increments.

2 Time-boxed | Splitting development tasks intoseries of iterations that must be accomplis

sprints within a specific period. It shows progress and keeps everyone working with
same fixed parameters.

3 Scrum teams| 3These are groups of individuals charged with working on a set of tasks td
agreedupon product requirements by following a common set of goals.

4 Daily %A key tool in the sprint is the daily meeting. It sets the context for the co

meetings day $ work, facilitates coordination, and serves as a forum to address any ren
concerns or problems.

5 What vs. how| 3This concept separates authority for what gets done from how it gets don
product owner prioritizes work based on requirements and maintains a runn
of what needs to happen and what is backlogged. Taensmaster ensures th
the work gets done using mechanisms like a daily meeting or running interfér

6 Kanban ¥Kanban is a jusin-time scheduling system that relies heavily on visuals to t
reaktime manufacturing capacitfhis visual roadmapobl is an effective way t(
keep the team apprised of who is doing what and ®ieten completed.

7 Feature Not every feature or plan is equally importafAgile practices emphasize tt

prioritization of work so that highalue tasks arfirst in line.”

6 Source(Eppinger, 2019
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Table 2.5. Agile Practices (Resuifaad)

8 DevOps %A mashup of development and operations, DevOps involves getting ope
and development to work closely together at esthge design. The alignme
allows issues to be resolvgdickly and integration to happen continuously.

9 Branch and Branch and merge let people work separately on portions of a system ar

merge combine their work in a way that seamlessly preserves changes.

10 | Hybridized Retaining the planning and control elements of the traditional s@atec

Agile and development process while allowing #gile execution First sight is to break u
planned the work of each stage, with multipdgile teams doing parallel spts and work
staged planned incrementally within each stage. Another option is the séajdd

processes framework for enterprise (SAFe), which facilitates coordination and plar

across scrum teams.

In the Agile methodology, all practicesente on the product owneand scrum mastewho
determinghe work and dutiesas well agneasurements to assess the quality of the workh#sat
alreadybeendone. They break down the warko small scheduled movements and they assign
teams towork in parallel They therntake he resuls of each team andombinethem to show all
participantsat the daily meeting so everyone gasp the progress and reschedlutecessary
based on valuable features and customersteatiare detectedh the feedback loop. This routine

system makethe firm morecreative andets it respondast to market needs.

2.3 LS methodology

Leanis an approaclthat emphasize reducing waste in the initial stegf the NPD process by
considering product design based on custofierslenees and manufaciring capabilitesin the

realworld (Biazzo, Panizzolo, & Gore, 20}, {Miner, Bassof, & Moorman, 2001After defining

valuable features armbnsideringthe technical challenggsleally, anerrar-free desgjned product
will be introduced to the markétlorgan & Liker, 2000.
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(Blank, 2017 and(Ries, 201} developed the éan concepih a new framework underthe Lean

Startupname as conprehensive approacto the NPD proces3Ve will discuss theomponent
of the LSapproachrelated to the product development proqéssderiksen & Brem, 20}7

There is nasingledefinition of tartup” that coves all angles of the concepEisenmann, Ries,

& Dillard, 2012. (Ries, 201) said that3The stadups are ventures to create a new product or

services under an uncdrtasituation. Thisuncertaintyis caused by the experience shoridgst

changs in marketsand customerfdesirefor more complicategroductgBortolini et al., 2018

(Yang, Sun, & Zhao, 20)%tated thattThe LS model emerging from Silicaralley recently has

become worldwide practice. In this model, search and execution are the two primary activities
conducted by entrepreneurial firms. Search activities focus on learning and discovery, such as
exploring new customer and market segmentslendxecution activities focus on implementing

well-defined plans and scaling .up

In the search phasegccording to(Gavetti & Levinthal, 200)) there are two kinds ofearch

processes¥orwardlooking search, which is based ancognitive relaonshipsfmap between
activities and outcomes, and backwsaildoking search, which is based companyexpeaience”

This phase ialearning process to understand problems and find possible sol(kionsr, 199).

Firms may dterate back and forth with their business mddeldecidewhetherthe adjustments
requiredto obtain the best f{fBosch, Olsson, Bjork, & Ljungblad, 20113

In the execution phasexperiments are theasisfor adjustng hypothess and learning witthe
actualperformanceplan. This can be useful &xecutea real business plan with the minimum
usage of resourcesuttingdown onwaste in the organization asdhancinghe chances of success
(Humble, Molesky, & O'Reilly, 2014(Owens & Fernandez, 20%tRies & Euchner, 2013

Experimentatiorhelps developeraunderstandinarket opportunities and how they may exploit
them”and show#ow tooptimize customer satisfactiovhile bridging the gapetween theearch
andexecutionphasegGans, Stern, & Wu, 20)9Baumann, Schmidt, & Stieglitz, 20)19

To comply with the outcomesof the executon and search phases, and choos the right

experiments(Blank, 2017 argues thaprodud leaders3should search for a repeatable, scalable,

and profitable model at first aradter doing this, theghouldenterthe executephase
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Those preliminary activitieare set ouin the booKTheFourStepso the Epiphany(Blank, 2013.

He proposed testing business hygsth in direct interactiom with customers. He believed
entrepreneurs are looking for reliapkralable measures to steerithenterprises tesuccess,
emphasizing disciplinary entrepreneurshipere entrepreneurs provitlee resourcesieededo

create alues to exploit opportunésfor succese the market

(Blank & Dorf, 2012 describecustomer identification and validation flow, creatiand building

by ruming new ideas and organizing resourceg¢ateeffective movement in the companlyese
arecrucialrequiremertd for the busines@Rappa, 2001 LS influencesnterfirm relatiors through
idea formation and progress measurement to validate learningaids a bridge between the
information collected from customers and the (perceived) authoritpadthes which consumer
level productscan be designed to effectively supply the urslaved market(Pease, Dean, &
Van Bossuyt, 2014

(Ghezzi & Cavallo, 2018appliedthe LS methodology withustaner involvement in digital

startupstheyalso discussethe advantages and disadvantageshes methodologyTable 2.6 is

based ortheir experiment.

Table2.6. LS Pros and Conis

Main advantages of LS: Main disadvantages of LS:

1. Reducedime and costto testinitial ideas 1. Defining the measure faprototype

2. Suppors business idesawith customer needs| 2. Detectingand engaging early and trial usérs
3. Determiresthe NPD procesén real situatios | 3. Defining priorities

4. Can receiveounds of financing 4. Narrow visionof one market

5. Introdueesa new intellectual property strateg 5. Lack of a pan to find reliable information

" SourceGhezziandCavallo (2018)adapted byhe aithor.
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LS would be a goochethodologyfor launchinga new product,but many factors can infanceit
because othe uncertairty involved High-risk activiies can makea companya pioneer in the

market orthey can destroy.it

2.3.1 LS principles

The key activity in the NPDprocess is%o turn ideas into products, measure how customers
respond, and then learn whether to pivot or persevere. All successful startup processes should be
gearedo accelerate that feedback loqRies, 201).

Before we considehelLS principlesshown in Table 2, 4ve should examine two approaches that
should be avoide(Edison et al., 20)%Ries, 201}

- The stylish strategy plasitting behinda desk witha cup of teaplanning astrategythat
considersthe customer asnere doughto be malded and ending up with astylish,

attractive plarthat supposedighows thateverything ign place

- Ignoranceand mismanagement is important to remember thiaigher education is nain
indicator of real knowledgemanagenr entrepreneur who Ba&omeapplied knowledge,
creativity, skill, experienceandleadership charactstics will make gpositive impression

on projectstakeholders

These principlesn Table 2.7,follow from the LS framework; in Figure £. the initial idea

journeys through the BML loop and emerges as a successful product in the market:
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Table2.7. LS Principle$

No.

Principles

Innovation can happemverywhere +In a garage ora big corporation It requires

participants to comap with new ideas andunchinitiativesin theinternalenvironment

Entrepreneurship is managemeaEntrepreneurship is knowledge andappliesin a
context of extreme uncertayn we should considee H Q W U H S U H&)jbbXitle" iné/
company that deals with innovation apthinsto grow the business ithe future.An
entrepreneu$ coaclng skill directly affectd S in the enterpriseas dohonestehaviar
and actingasa leader to manage resistanceharge andbias andmplement gorocess

to movethe innovatiorforwardto commercialization.

Build-MeasurelLearn(BML) £This loop is the main logianderlyingLS that helpghe
companyimplementfast iteration and validate the basic idgfaa Minimum Viable
Product (MVP) tostimulate acustomer response tehaviar, learn &out a pivot or
perseverestep measure the successtbé process andhcorporateall activities irto the

Agile feedback system.

Validated learningtThe companyinvolves customers irthe developmenstage which

reduce thetestingtime toconfirmideas.

Innovation accountingeT o assess thaituation reportingshould be focused aneasuring
progress defining milestones,and prioritizing work. The endsersf R S L&d Rdf

income reportsvill determine success the market.

8 SourceRies (2011)adspted bythe aithar.
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Figure2.4. LS Framework

2.3.2 LS practices

LS is a rapid cyclical methodology that validakearningby running purposeful experiments to
assess producomplianceor service features based on reatomerdexperiencesvith the MVP

andanalyzingthe data to achieve the best resupivot (Maurya, 201, (Ries, 201); (Mansoori

& Lackéus, 2019 Based on thisonceptwe considethe 10 LSpracticessetout in Table 2.8.

9 SourceEEisenmann et al. (2012)
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Table2.8. LS Practice¥

No. | Practice Description
1 Minimum MVP is the outcome of testing the hypothesist may be a smar
Viable movement & the BML cycle; once the MVP isecognizedafirm can
Product work on tuning the engine, learning from the market reactaom
(MVP) measuing with actionable metrics that caprove cause and effeg
concerningall hypothessin thefinal productdevelopment
2 Customer | In the aistomer involvemenprocessthe firm can discover, test, an
involvement| validate many business assumpti@ush asvhether thgproductis useful
for consumers onot andthe creditfactors for the customer group. Thi
process is rooted ithe scientific method it consists ofthe front-end in
the NPDprocess Apart from acceptance or rejection of the assump
customer involvement ia solutiondriven process thashows howto
modify current mistkes or defects.
3 Creativity | Leaders may have either direct or indirect influence on employg
potential creativity. Leaders can dirdgtaffectemployee creativity through the

behaviars, which may encourage or discourage employees from ta
risks to come up with new and useful ideas that may threaten the
guo. They shoulcercourage employeesvho are the main keyo the
successful implantation dfS, and who also serveas a brand image
Leades should understanthe value of employeecommitnment during

company adaptation.

10 Source: Ries (2011),

adapted by the author
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Table 2.8. LS Practicd®Rkesume)

Functional | It is necessaryo havean iterative system to contralonsistencyon the

BML loop | market. The feedback loop from understanding needs and @saing
requiremerg to learning andtrying to fit them into the internal NPD
process in the build section andhdlly ruming measurements t
determinamarket satisfactiors vital.

Learning The firm hasto realize what it needs to learn, and then figure out

validaton | needs to be measurdoy using innovation accounting. This wi
eventually reveal whethat has gained validated learning or not
determinewhat producshouldbe built.

Real SThree A “ measures increase the efficiency of measurement tool

measures | reports. Actionablemeasureslemonstrate clear cauardeffect, to guide
actions necessary to replicate res#licessiblaneanghe system shoul
automatically generate the latest dathich should be simpleandeasy to
visualize €.g.,cohort analysis)Auditablerefers tocredible data that cal
be tested by talking to customers direciigd exploiing data from
expers.

A small The small batch of change helgsmpanies mke minorchangs without

batch of inconvenienmg customersat minimum cost and timeto respect

change customeiNWiishesand make sure thmodificationis valuable

No-waste | Since quality cannot be traded for time atmid the waste of resource

efforts time, and moneycompanies mustontrol the production process fro

design to product deliveryDncea defect is recognizedheyfreezetheir
activities to resolve the problenThis practice is fosted by Lean
manufacturingl(M) andLean product developmerit®D) principles.
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Table 2.8. LS Practic§®ResumeEnd)

9 | Agrowing, | LS wasinitially designed to create fagtowing tech ventures and adg
adaptive productsasthe company grows. The engine of growtaerghefirm to
approach | achievea sustainable asnced position in the market. It does not og
atonespecifictime; it is a progressive treh

10 | Pivot or If an idea is not working out, the company needs to chasgtrategy.
Persevere | Otherwise leaving the market would be a wise option to avioidher
loses A Pivotis done basgonthe product development tedhépors
aboutrecent achievemen#dgoals.The poduct manager will evaluat
the possible solution or change in stratespekingall opinionsaboutthe
problem and will ty to make the product closer to custonff

expectations.

In LS, most practices atesigned tdelpproduct leaders make the right decision. Those practices
evaluatedifferent aspects of the NPD process. MVP is the main poiitteottifying customerd]
needs and values ahavingthem participatedirectly or indirectly in the development process.
TheBML feedback loop makes a bridge between the company and the s@athetcompany can
discoverwhatthe marketvants.Valuable featuresf functional measure reports such as customer
growth andretenton ratesallow the companyo take actiorto correct the product deavethe

market.

2.4 The intersection ofAgile and LS

Applying the LS method camallow a company to examinmarket hypotheses anglickly
acclimateto findings on the other handgpplying Agile methodscan promote iterative release
cyclesand ull risk-reduction earlief in the NPD process,increasing companiggbility to

deliver value to their customeiaster(G. Benefield & Greening, 20).3

Many authors believe those metlsammplementeach otherfor example the Kanban system

establishedn LS to operateproductionprocedureqlkonen, Kettunen, Oza, & Abrahamsson,
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2010 has been used Agile methodsas well(Campanelli & Parreiras, 201.9n another example

thePull techniqus in LS hae been usediithe Scrum mode(Barton, 2009.

DespiteAgile and LS$§ similarities and differencgglallgren & Olhager, 2009researcheragree

that Agility that contains L. eanness can improve the chance @f successfulNPD process
(Conboy & Fitzgerald, 2004

According to (Ghezzi & Caallo, 201§, [digital] companiesin the initial phasesof their

developmeninvokeBusiness Model InnovatiaiBMI) , with different levels ofincertairy in their
environmert firms may decide tochangg roles,as a proper respeato this dynamic situatian
They claim thathe 1S approach can biéentified as a form ofAgile to work at the level of
strategy antbr business modél In other words, LS is part ofthe Agile group ofmethods

Indeed, in the fagbacedenvironmentconsistingof LS effort in the strategic agility apart from
the start-up  kble and their product was recommended. But in the unknown role aparthfieom
velocity of environment LS embedded Agile development in the operational agility was
recommended. The innovation culture and motivati@preconditions for the entire process
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Figure2.5. Connection betweefgile and LS?!

11 SourceGhezzi and Cavallo (2018)
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It is hard to distinguwsh Agile and LS from each other but there is a differeinciier purposs:
Agile targetshowto do while LS targetsvhatto do. LS is more functional and operatigrtak

distance between LS principles and practicenmsller than imgile. (Veretennikova & Vaskiv,

2018 put it as follows 1S solving the problem with minimal cost, step by step with the statement
and confirmation of the hypotheséggile as the division of the big task into simpglebtasks and
Customer Development, a deep understanding of a client of their problems and needs, allows the
companies to test the business model with the possibility of its scaling, spending the least amount

of time and resourcés

At the intersection ofAgile and LS, wedid not find any extensivestudiesthat cover our research
goal althoughsomestudies investigateithe useof those methods in different industries.

(Inayat et al., 201¢¥notedthat,in Agile, communicatiorfailure is the cause of pragtt failure.
Because ofkudden changes in requiremerds,absenceof appropriate client representatives,
project complexity, and the lack of documentation, multiple problems crop up.nbbeg that
Agile thrives on extensive collaboratiompased on dire@ommunicationandupgradedraditional

procedurs based orthe current trendto deal withthe technical and marketsues

Agile is more efficienin the NPD proces&berlein & Leite, 200pin terms ofreducing the waste

and risk offailure by short iterationgXiaohu, Bin, Zhijun, & Maddineni, 20Q04andhigherfault

correcton rates(Hossain, Babar, Paik, & Verner, 2008ut the esult of those studies aimat

the Agile implementation outcome and the designing phase wghectesl.

(Da Silva, Martin, Maurer& Silveira, 201) examinedtheintegration ofAgile and useicentred

design’. They foundthat Agile did not support the degi phaseandsuggested some correcton
to solve this problem including dlocating ausercentreddesign specialist ithe Agile team
prototypng, pilot testng, and buildingusercooperation depending orthe companyf Bize and

ability to handle the change in process, product,tpgpenarket varieg (Barlow et al., 2011

Coordinating each phase of Agile neadisghly organized relation among the teams and company
structure and expectations. In hen@gndsjgrn, Sjgberg, Dingsgyr, Bergersen, & Dyba