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Background and Introduction

A New product development process

A General paths of NPD:
I Technology push

A A new scientific foundation or a new innovation

I Market pull

A Market analysis is required
A What do customers waft

A ldeation stage and its significance

A ldeation processidentifying a problem or creating a
need

A Social media as an external ideation source



Looking In from the outside
The Macro View of NPD

Macro environment

Competition, finance, economic conditions, legal framework

New ideas,
Suggestions@

concepts The organisation

% New products
& services

N9

How does this process work
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STRATEGY PRECEDES PROJEC

Opportunity identification & selection
Generate new products opportunities, evaluate and rank them

e

i
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@ oncept generation

Select high potential/urgent opportunities, begin customer involvement

\ 4

oncept/project evaluation

Evaluate concepts on technical, marketing & financial criteria

\ 4

Development

Design, test & validate prototypes. Scale-up production. Prepare
marketing strategy, tactics and launch plan. Approve business plan.

\ 4
Commercialise from plans/prototypes and begin distribution and sale

Crawford & DiBeneditto (2008)



So Is this the only NPD process

Many models!

Wolf (1997) Booz, Allen, & Cooper (1998) | Giriffin (1997) Wheelwright & | Dimangesci& Crawford &
Hamilton (19&5e 1: Opportunity identification & S@l&étid?) Dwenger(1996) | pigeneditto
Cererate ngw.groductS engortanities, evaljiate-aiarank them (2608)
Idea conception ' identify new ' ldea generation | ldea/concept Build up __| Idea Opportunity
product strategy J[Igeneration 1 knowledge ard identification &
| capability selection
Awarenes$ Explorafion —Preliminary [dea screening | | 1dea generafior | Design Concept
BSSESRISED: ¢ ncept generation generation
Matching Sekectiggh poteriizicegent oppprBusitiess begin fudtarmer involvemdan Concept/projec
analysis definition and t evaluation
Sefection
Appraisal Development Development Development Design and build Engineer Development
v prototypes
Persuasion Testing Testing Test a_nd Pilot production | Produde Launch
Phiasie 3: Conceptipfaject evalfiation
Adoption CorYR Bl ONE&IER0T IECTNE g HAFKEIHID 0 AR AR Mg e Bistribite
decision on on ramp up T
Implementation Dispose
v
Confirmatipn
Phase 4:|Development
Bosign—test dvalidate protoypes Scale-prdduchion—Propare
Routinisation o . i B G
marketing strajegy, tactics and launch plan. Approve businegs plan
Infusion

Commercialise from plans/prototypes and begin distribution and sale

Phase

5: Launch




What is an idea?

A | have got no idea what is an ideh!

A & lthought or suggestion as to a possible cou
of actiond£Oxford Dictionary.

A Who decides on an opinion if it is an idea or 1

A Idea for the innovation processit should be
related to the needs or expectations of the
customers or the relevant community in a wid
context.

Ad ¢ KS RAFTTAOdzZ Gé fASa

escapingrom the old2 y' S & ¢ MawréiKéynes

AWe accept idea as a suggestion, a solution or

opinion which is proposed gnoneeredby the
social media user.




|dea Generation

AdeationA RS GA2Y | YR ARSIFUOAZ2YX
Mifferentsources of ideas
Andividual/inventor level effort Microsoft case
A\pple case Xerox Sues Apple Computer Over Macintosh
AdP case Audio oscillator from two Stanford University students
Aeedbacks customers as a source of information
AR&D departments
Annovation networks/clusters and open innovation
ACrowdsourcing Lego case
ASuppliers; Toyota case TPS
ACompetitorsc Their products/services and their IPEG case
Ancremental innovations that are based on previous products/services
Aattp:// www.kickspy.com/top :
AYR y2¢ a20Alf
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Literature Review

w Many studies are found to be examining social media data
wNLP and semantic studies focusing on methodological issues
wCustomer analysis (mostly segmentation and examination of customer profiles)
wCompetitive analysis and benchmarking

wMany studies related to marketing such as branding, marketing communication
plans etc.

wal y& &a0GdzZRASa IINB NBfFGSR (2 SEIYAYA
wAbnormality detectiorg focusing on identification of threats, suicide
prevention, traffic incidents etc.
wMany classification related studies such as emoctiased sentiment analysis

w Very few studies focusing on idea classification and identifying ideas for

NPD process:

oPakand Paroubel(2010)¢ Opinion mining (positive, negatiand neutral)
wBifetand Frank (2013)Knowledge @covery (positive or negative feelings)
wKruse et al. (2013) Idea mining (clustering usingrkeans)
oMilosovicet al. (2018) Classification of social innovation (nahegyesand

BoW)



Gaps Iin the literature and challenges of the date

w Gaps in the literature:
wThere is no any study focuses on classification of iqeas
FNRY az2zOAlt YSRAI az2dzNDSa |
wNo adapted methodology found for an idea classifier
wNo practical study that illustrates idea of consumers.

wNo practical study found to be offering solutions for
sustainability focusing on the opinions of the social
community

w Data related problems:

wSocial media data is very noisy unlike patent or publication
databases

wShort text problem
wdmbalanced data

wDifficulties to justify what is an idea and what is not! 10



Justification for The Research Context: Sustainab

w First of allc too much focus on economical
development/performance but not on sustaining what we
have!

w Sustainability oriented ideas are thought to be shared more
voluntarily

w Sustainability oriented strong social community

w Sustainability specific issues:
wEndless pollution,
wClimate change risks,
wScarcity of resources,
wReaching to limits ibiocapacity
wPath dependency to decision making

11



Sustainability oriented focus and concerns

w Sustainable material management,
w Sustainable transportation and housing
w Climate change and environmental infrastructure

w Sustainable use of

resources
w Biodiversity and 0

Staff Environmental Guest Water

ecosystem protection involvement _management _ information
w Circular economy
w Low carb energy security @ @ @ @
w Green and inclusive o - Wste  Admicistraion
Innovation

wab S uzammgé@@

Corporate
Social
Responsibility

Green
Activities

Indoor

- r r
Environment Green Areas



Research Aim and Objectives

A This paper aims to mine Twitter data to explore the trends and
retrieve ideas fosustainabilityoriented considerations.

A Themain approach of this study is to classify the tweets to be a
GARSIF & 2NJayz2d Iy ARSIFé¢o®

A Obijectives of this study are:
I Toestablish a classifier model to mine ideas from social media,

I Toexamine the ideas and opinions of the sustainability community,
I Tocluster and illustrate potential sustainable innovations.
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Method

The collection of 22891 relevant tweets using the Twitter -AFdarch query: (Idea OR #idea) ANis(ainabit OR
#sustainabt)

Textpre-processing operations such as the removal of webpage linkgikaddresses and other unnecessary symbols
(such as punctuation). Exclamation marks and question marks were not removed

Tokenization, stop word removal and stemming operations using the Porter Algorithm

Representing tweets using a classical text representation technique, the term fregurerecge document frequency (TF
IDF) statistic, and BERT (a stat¢he-art word embedding methoy

Manual labelling of 1199 tweets as positive or negative class

Oversampling using the synthetic minority oversampling technique (SMOTE) on the labelled dataset to balance the
number of positive and negative class samples

Training supervised and sestipervised algorithms on the resampled dataset and obtaining classification models
Applying the classification models to the remaining unlabelled tweets and creating a new set that includes the tweets
are labelled as positive

Creating heatmap visualisations using all the tweets that are labelled as positive.

Removal of

Hashtags Tokenization Text
Stage 1 1 Mentions. Links Stop Word Representation
Data - ea Dat I |__and e-mails | Removal and with TF-IOF
sustainability )ata VY Stemmng
Collection m Sidea *—*1 Coliection \
and #sustainability { Removal of Text
Processing Punctuation Representation
with BERT
Supervised fa————d
Classification with Oversampling
Stage 2 SVM and Logistic using SMOTE Labelled
Supervised Regression Twoels
and Semi- Manual Labelling
Supervised of the Retreved
Tweeols
Ciassification b
Semi-Supervisad
C|<Ib‘:’"\.’_d‘:luﬂ with Unlabeled

TSVM Tweets
Stage 3
Model Model Evaluation and »
Evaluation Classification of ——» Heatpmap
and Data Uniabelied Tweets anaeatior
Visualization




ResultsPerformance of the classifiers with SMOTE witl
respect to the number of training samples.
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ResultsPerformance of the classifiers using 900
training samples and BERT for teydresentation

Accuracy Precision Recall F1 Score
Logistic Average 0.761 0.486 0.655 0.557
Regression  grandard Dev. 0.025 0.042 0.020 0.026
Support Vectol Average 0.773 0.505 0.641 0.564
Machine Standard Dev. 0.025 0.042 0.048  0.038
Transductive Average 0.784 0.526 0.596 0.558

SVM Standard Dev. 0.027 0.053 0.053 0.049




Results: Sustainability Ideas

aLRSI aé¢ ab2ZRSI a¢

Recycled tires as shoe soles? Great idea and
Timberland (a leader in sustainability) will be doi
it.

Metrics for foodsystem "sustainability"? An
interesting idea. Ripe for eoptation?

Enabling Innovations is an idea to connect peop
with local resourcesfor sustainability thrivability,
even).

Great idea: Time to start a campaign for a Nobel
Prize for Sustainabilitygreen #limatebill

great ideaOnline message board for sustainable
farmers: http://ow.ly/wXcN #farm #organic
#sustainability

A good idea: Simplify #Sustainability Program
Management with Business ERP Software
http://bit.ly/2IMrXJ

under 25? got a great idea for carbon reduction
and sustainability? want to win up to $10,000?
Visit http://www.youth4sustainability.com/

Is "sustainability," the idea of designing systems
that can continue indefinitely, even remotely
possible? Do we need a new target?

@akm1l Good point; sustainability matters. May |
suggest you submit the idea to
http://www.asuchallenges.com/?

ideating: sustainability/green that's all we hear
these dayselephant in room: asset inertid have
an idea...interested? Please reply...

Learned so much about the #Ford sustainability
today from @scottMontyl had no idea how green
Ford is! #usiondriveNYC

why has higher education failed to grasp the BIC
Idea of sustainability?



Comparison of Labelled and Unlabelled Result

Unlabelled




Clustering Sustainabillity ldeas




lllustration of sustainabilityleas

Categories of ideas
Cluster 1- Sustainable production

Cluster 2- Sustainability education

Cluster 3- Sustainable packaging

Cluster 4 Sustainable energy

Examples

w'y 2ytAYyS YSaal3S o02FNR FT2N) adaldlAylo
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wWCIl N T a@swlargoweded far@ using a modified shipping container
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w/ertical ocean farming and fishing
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w9t SOGNROIT OSKAOES SRdzOF GA2Y

w! &dzYYSNJ OF YL GKI G SyO2dzN)y 3Sa adadl Ay
wWIRMzZOF GA2Y 2F OKAf RNBY O2yOSNYyAy3a SySN
WYl NXYIF Odzld aeadsSY FTNRY { G NbdzOi a
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WIESNDAAS o6A1S5a GKFEG ONBIGS SySNBEe T2
wl St LIAY3 RSGSt2LIAYy3I O2dzy GNASa (G2 0dzAf
w! &4Ay3 oFyR2YySR aL)l O0Sa G2 LINRY24GS a&ad
wDft 2 g ALHER treésiti@replace streetlamps
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Conclusions

A The results presented in this study on social media mining for sustainability ideas ca
aid in resolving the misconception that data obtained from social media are of low
guality and are limited to providing directions for organisations and relevant
communities.

A ThIS study has both practical and methodological contributions:

Thepractical contributions: our study highlights many examples for sustainabiiated

ideas, and these ideas can be used for product, service or business solutions to achieve ¢
sustainable goals.

Theexamples presented in clusters 1 and 3 (Fig. 5) can be used for sustainable productio
and packaging solutions. The examples presented in cluster 2 (Fig. 5) can be used for
sustainability adaptations. The examples shown in cluster 4 (Fig. 5) can be used to develc
innovative methods for the production and use of sustainable energy
Themethodologicalcontributions: we successfully created a classification model to identify
0KS 6SSGa GKIFIG O2yidlAySR WLy ARSIFQ YR
pre-processing step so that the query results returned by the Twitter API were cleared fror
the tweets that contained the search terms used in the query but did not contain an idea.
Thisis the first social media mining model developed to retrieve ideas, and this is one of v
few studies in which a classification model was used as part ofprpeessing step.



