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Abstract 
AI	technology	is	expected	to	bring	about	innovation	in	the	drone	industry.	This	is	

of	particular	interest	to	countries	like	India	where	the	use	of	drones	is	expected	to	play	

a	part	in	key	areas	like	infrastructure	and	land	planning.	However	there	is	 little	in	the	

literature	 that	 tells	 us	 how	 companies	 can	 harness	 these	 new	 technologies	 for	

innovation.	 Therefore,	 this	 study	 aims	 to	 understand	 how	 drone	 companies	 in	 India	

employ	 AI	 in	 innovation,	 with	 the	 research	 question:	How	 does	 AI	 play	 a	 role	 within	

innovation	in	Indian	drone	companies?	

	 In	 order	 to	 answer	 our	 research	 question,	 we	 used	 case	 study	 research	 in	

tandem	with	grounded	theory	to	investigate	how	five	Indian	drone	companies	used	AI	

in	 their	 innovation	 process.	 In	 addition,	 we	 undertook	 a	 review	 of	 the	 innovation	

literature	to	further	inform	our	understanding	of	AI	can	fit	into	prevailing	perceptions.	

Our	results	show	that	AI	in	drone	companies	is	used	to	optimize	processes,	and	develop	

new	types	of	 services,	as	well	as	make	 iterations	more	efficient.	 It	helps	 reconcile	 the	

goals	of	cost	and	reduction	while	accentuating	user-centeredness.		In	addition,	we	have	

found	AI	changes	the	dynamics	of	the	company's	relationship	with	their	clients.	Finally,	

our	study	show	that	the	use	of	AI	comes	with	significant	managerial	and	technological	

considerations.		

We	 believe	 that	 these	 findings	 show	 that	 the	 impact	 of	 AI	 on	 innovation	 is	

substantial.	 Therefore	 we	 suggest	 that	 current	 innovation	 paradigms	 should	 be	 re-

examined	in	relation	to	AI.		
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1. Introduction  
The	potential	of	artificial	 intelligence	(AI)	 to	 transform	business	and	 industries	

seems	almost	unlimited.	The	fields	of	automation,	robotics,	and	artificial	intelligence	are	

by	no	means	new,	but	the	advances	in	AI	have	shown	that	this	technology	is	bound	to	be	

used	 in	most	 industries	 (Ford,	 2016).	While	manufacturing	 is	 the	 classic	 example	 for	

automation,	AI	is	predicted	to	reshape	fields	such	as	law,	medicine,	energy,	and	even	the	

creative	arts	(Wasen,	2015).	Although	the	modern	study	of	AI	can	be	traced	back	to	the	

1950s,	recent	leaps	in	computer	processing	power,	cloud	technology	and	Big	Data	have	

propelled	AI	development	extensively	in	the	last	5	years	(Frost	and	Sullivan,	2016a).	In	

addition,	 growing	 demand	 for	 automation	 as	 well	 as	 intelligent	 and	 personalized	

applications	is	spurring	investments	in	the	field	(Frost	and	Sullivan,	2016b)	

One	 sector	 where	 AI	 will	 play	 a	 critical	 role	 is	 the	 drone	 industry.	 Drones	 or	

Unmanned	 Aerial	 Vehicles	 (UAV)	 are	 often	 touted	 as	 one	 of	 the	 game	 changers	 of	

modern	 life	 (Rao	et	al.,	2016;	Custers,	2016).	After	 the	advent	of	 the	 first	 commercial	

drone	by	ArduPilot	in	2009,	drone	applications	have	expanded	to	the	delivery	of	goods	

and	have	shown	potential	for	significant	development.	For	instance,	there	is	the	case	of	

medical	 goods	being	delivered	 to	 remote	 locations,	 or	 the	use	of	drones	 for	precision	

agriculture	and	as	improved	monitors	of	the	impact	of	climate	change	(Rao	et	al.,	2016;	

Haidari	 et	 al.,	 2016).	 There	 is	 particular	 interest	 growing	 on	 the	 use	 of	 drones	 in	

developing	countries	and	emerging	economies.	In	India,	government	agencies	are	keen	

on	taking	advantage	of	the	drone	capabilities	to	help	manage	India’s	large	territory	and	

diverse	 typography	 (Arsha	 Consulting,	 2016).	 Indeed,	 there	 is	 a	 focus	 on	 employing	

drones	 in	areas	 like	 crop	monitoring,	 safeguarding	of	major	 railway	 roads,	 and	 traffic	

surveillance	(Arsha	Consulting,	2016).		Advances	in	AI	are	expected	to	expand	the	range	

of	capabilities	of	the	drone,	in	particular	by	allowing	data	to	be	captured	and	processed	

in	 real	 time	 (Salvini,	 2017).	 Therefore,	 it	 is	 important	 to	 understand	 how	 AI	 could	

further	the	use	of	drones	in	developing	countries	and	emerging	economies.		

Despite	 the	 excitement	 over	 these	 trends,	 at	 the	 firm	 level,	 there	 is	 no	 clear	

understanding	 of	 how	 companies	 use	 AI	 to	 innovate	 and	 develop	 new	 services	 and	
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products.	 Exploring	 the	 dynamics	 of	 innovation	 has	 been	 a	 key	 area	 of	 business	

management	since	the	1940s,	after	Joseph	Schumpeter	had	introduced	his	theories	on	

the	 entrepreneur	 and	 creative	 destruction.	 Since	 then	 a	 great	 number	 of	models	 and	

theories	have	been	introduced	to	explain	the	innovation	processes.	These	models	have	

changed	 according	 to	 trends	 in	management,	 but	 they	 have	 also	 had	 to	 adapt	 to	 the	

emergence	 of	 new	 technologies	 (Rothwell,	 1994).	 However,	 as	 Dodgson	 and	 Gann	

(2014)	points	out	the	exact	dynamics	between	technology	and	innovation	still	need	to	

be	 further	 studied.	 In	 particular,	 how	 and	 to	 what	 extent	 AI	 will	 change	 established	

theories	on	innovation	remains	to	be	seen.		

In	addition,	when	it	comes	to	developing	countries,	 the	dynamics	of	 innovation	

are	rarely	studied	and	based	on	Western	theories	(Xiao	et	al.,	2013).	Nevertheless,	this	

area	undeniably	deserves	further	attention,	given	the	lack	of	literature	in	the	field	and	

far-reaching	potential	of	the	technology.		

	

1.1 Research Question 
Given	these	trends,	we	have	chosen	to	focus	our	investigation	on	how	AI	plays	a	

role	in	the	innovation	of	drone	companies.	We	posit	there	is	a	need	to	understand	the	

role	of	AI	in	innovation.	In	addition,	we	decided	to	place	the	study	in	the	Indian	drone	

industry	 as	 it	 is	 an	 emerging	 sector,	 and	we	believe	 that	 the	 study	of	AI	 in	 the	drone	

industry	 in	 a	 developing	 country	 is	 of	 particular	 interest.	 Therefore,	 we	 propose	 the	

question:	

	

How	does	AI	play	a	role	within	innovation	in	Indian	drone	companies?	

	

1.2 Purpose of the Dissertation  
The	purpose	of	this	paper	is	to	develop	an	understanding	of	how	AI	impacts	the	

innovation	 model	 of	 drone	 companies	 in	 India.	 These	 are	 the	 main	 outcomes	 of	 the	

paper:	 to	 illustrate	 and	 explain	 how	 drone	 companies	 use	 AI	 in	 innovation,	 and	 to	

understand	 how	 AI	 relates	 to	 broader	 innovation	 concepts.	We	 hope	 that	 this	 paper	
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provides	 an	 empirical	 base	 for	 further	 investigation	 into	 the	 relationship	 between	AI	

and	innovation.		

	

1.3 Delimitations 
Due	 to	 the	 topic’s	 novelty,	 we	 have	 chosen	 some	 limitations	 to	 focus	 the	

research.	 The	 first	 delimitation	 concerns	 the	 choice	 of	 literature.	 As	 we	 will	 explain	

further,	 while	we	 take	 stock	 of	 classic	 innovation	 concepts,	 we	 limited	 our	 literature	

review	 to	 the	 more	 recent	 conceptualization	 of	 innovation.	 Another	 limitation	 is	 the	

definition	of	AI.	Many	definitions	are	currently	in	use	but	we	follow	the	definitions	used	

by	our	case	companies.		

	

1.4 Outline of the Dissertation  
The	research	paper	is	organized	in	the	following	manner.	First,	in	the	Literature	

Review,	 important	 concepts	underpinning	 the	 innovation	process	 are	 fleshed	out	 and	

organized	 in	 a	 Theoretical	 Framework.	 Second,	 we	 lay	 out	 the	 specifics	 of	 our	

Methodology	approach	and	procedures.	Third,	we	present	 the	results	of	 the	grounded	

theory	analysis	of	our	5	case	studies.	These	findings	are	incorporated	into	an	Empirical	

Framework;	 the	 final	 step	of	our	analysis	 is	 to	 synthesize	our	empirical	 findings	with	

our	 initial	 theoretical	 framework.	Finally,	 in	our	Discussion	and	Conclusion,	we	reflect	

on	our	methodological	 choices,	 consider	 the	 implication	of	our	 final	 results,	 and	 issue	

recommendations	based	on	these.		
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Figure	1	-	Structure	of	the	study	
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2. Literature Review 

2.1 Introduction 
In	 the	 literature	 review,	 we	 provide	 an	 overview	 of	 important	 themes	 in	 the	

innovation	 literature.	 There	 is	 consensus	 amongst	 innovation	 scholars	 that	models	 of	

innovation	adopted	by	companies	are	dictated	by	 the	business	context	 in	which	 firms	

operate	 (Dodgson	 &	 Gann,	 2014;	 Rothwell,	 1994a).	 The	 current	 business	 context	 is	

characterized	 by	 the	 ubiquity	 of	 communication	 technologies,	 digitalization	 and	 the	

Internet.	 Indeed,	 numerous	 scholars	 agree	 that	 these	 trends	 are	 transforming	 the	 old	

industrial	 era	 logic	 of	 innovation—in	 which	 commoditization	 was	 dominant—into	 a	

more	 consumer-centric	 orientation	 (Dodgson	&	Gann,	2014;	Prahalad	&	Ramaswamy,	

2004;	Tether,	2014;	Miles,	2009).	 In	 fact,	 increased	connectivity	and	transparency	has	

given	 consumers	 access	 to	 more	 choices	 and	 has	 changed	 their	 relationship	 with	

companies.	 At	 the	 same	 time,	 two	 other	 trends	 have	 shaped	 the	 world	 economy:	

Globalization	 and	 the	 growing	 importance	 of	 services	 in	 industrialized	 economies	

(Tether,	 2014;	 Miles,	 2009;	 Chesbrough,	 2011).	 These	 developments	 have	

repercussions	on	innovation	paradigms	and	are	closely	linked	to	the	growing	influence	

of	certain	streams	of	innovation	literature,	such	as	open	innovation,	co-creation,	design	

thinking,	 business	 model	 innovation,	 service	 innovation	 and	 design	 thinking.	

Furthermore,	with	increased	globalization,	there	has	been	growing	recognition	that	the	

understanding	of	 innovation—	as	 it	has	been	devised	 in	 the	western	world—may	not	

apply	 universally	 (Hobday,	 2005).	 As	 a	 response,	 a	 growing	 stream	 of	 literature	 on	

innovation	in	developing	countries	has	taken	shape.	

Therefore,	 we	 focus	 on	 the	 aforementioned	 innovation	 paradigms	which	 have	

been	 driven	 these	 recent	 developments.	 However,	 we	 still	 acknowledge	 the	

contributions	from	classical	innovation	concepts.	Additionally,	there	are	few	studies	in	

the	innovation	literature	that	examine	the	role	of	artificial	intelligence,	and	broadly	the	

role	of	technology,	inside	the	innovation	process.	An	exception	is	the	work	of	Dodgson	

and	 Gann	 (2006,	 2009,	 2014)	 which	 we	 also	 take	 into	 consideration	 in	 our	 review.	

Finally,	 we	 attempt	 to	 flesh	 out	 the	 main	 tenets	 of	 the	 innovation	 process	 in	 our	

Theoretical	Framework.			
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2.2 Innovation Studies  
While	 innovation's	 role	 in	 competitiveness	 and	 economic	 growth	 might	 seem	

obvious	today,	it	has	not	always	been	so.	Schumpeter	(1934)	was	the	first	to	point	out	

the	role	of	innovation	in	economic	growth	and	advocate	its	value	in	academic	study.	In	

his	 conceptualization	 of	 innovation,	 Schumpeter	 rejected	 the	 idea	 that	 invention	 and	

innovation	 had	 to	 be	 directly	 linked.	 He	 argued	 that	 the	 social	 processes	 leading	 to	

innovations	were	distinctly	different	 from	 those	 leading	 to	 inventions	 (Ruttan,	 1959).	

To	 create	 an	 invention	 would	 not	 necessarily	 lead	 to	 innovations	 and	 Schumpeter	

(1912)	proposed	five	types	of	innovation:	

	

● Introduction	of	a	new	good	

● Introduction	of	a	new	method	of	production	

● Opening	of	a	new	market	

● Conquest	of	a	new	source	of	supply	of	raw	materials	or	half-manufactured	goods	

● Implementation	of	a	new	form	of	organization	

	

Schumpeter	saw	the	entrepreneur	as	the	focus	point	and	source	of	 innovations	

and	the	actual	innovation	process	remained	somewhat	of	a	"black	box".	It	was	later	with	

Usher's	work	that	an	 initial	model	of	 the	 innovation	process	was	 introduced,	with	 the	

implication	 that	 it	 would	 now	 be	 possible	 to	 manage	 and	 speed	 up	 the	 process	 of	

innovation.		This	stood	in	contrast	to	“the	great	man”	of	the	transcendentalist	approach	

or	 the	 wait	 of	 historical	 trends	 and	 forces	 of	 the	mechanistic	 approach	 proposed	 by	

Chicago	sociologists	(Ruttan,	1959).		

Schumpeter	 (1912,	 1934)	 also	 introduced	 the	 distinction	 between	 radical	

innovations	 and	 incremental	 innovations.	Where	 radical	 innovations	 are	 fundamental	

changes	 to	 the	 status	 quo	 in	 the	 form	 of	 revolutionizing	 technology,	 incremental	

innovations	 are	 adjustments	 and	 further	 development	 within	 already	 existing	

technologies.	This	distinction	is,	however,	not	always	clear	and	depending	on	the	case	it	

might	not	always	be	easy	to	separate	the	two.	Many	innovations	are	rough	ideas	when	

they	are	first	introduced	(Fagerberg,	2009),	and	subsequently	go	through	a	long	line	of	
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incremental	 improvements,	 which	 end	 up	 transforming	 the	 initial	 concept	 radically	

(Kline	&	Rosenberg,	1986).		

	

2.3 Innovation Processes  
Rothwell	 (1994)	 cemented	 the	 conceptualization	 of	 five	 generations	 of	

innovation	models,	starting	from	the	post-World	War	2	era.	All	the	models	encapsulate	

the	best	practice	 thinking	 in	 innovation	 in	every	decade	and	reflect	 the	changing,	and	

increasingly	 challenging,	 business	 environment	 that	 necessitated	 more	 efficient	 and	

flexible	models.	However,	altered	versions	of	these	models	are	still	in	use	today.	There	

is	a	marked	distinction	between	the	conceptualization	of	the	early	models—technology	

push	and	market	pull—	and	the	following	three,	the	coupling	model,	the	parallel	model,	

and	the	system	integration	and	networking	model	(SIN).	As	seen	in	Figure	2	and	3,	the	

technology	push	and	market	pull	models	depict	innovation	as	a	straightforward,	linear	

and	 sequential	 process	 driven	 by	 first,	 the	 discovery	 of	 new	 technology	 put	 into	 the	

market,	and	then	by	the	refinement	of	existing	products	to	suit	market	needs.		

	

Figure	2	-	Technology-push	model,	Rothwell	(1994)	

	
	

Figure	3	-	Market-pull	model,	Rothwell	(1994)	

	
	

However,	 the	 70s	was	 a	 period	 of	 increased	 resource	 scarcity	 and	 decrease	 in	

demand.	It	required	greater	cost	control	and	efficiency	from	companies,	which	spurred	

the	 search	 for	 the	 “successful	 innovation	 process”	 (Rothwell,	 1994).	 Subsequent	
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empirical	studies	demonstrated	that	previous	models	were	simplistic	and	exaggerated	

versions	 of	what	was	 actually	 happening	within	 firms.	 The	 coupling	model	 addresses	

these	 issues	 and	 shows	 innovation	 as	 the	 confluence	 of	 technological	 capacity	 and	

market	needs,	as	can	be	seen	in	Figure	4.	Innovation	is	seen	as	a	series	of	functionally	

distinct,	 interacting,	and	interdependent	stages.	Notably,	 it	also	demonstrates	complex	

intra-	 and	 extra-organizational	 communication	 paths	 and	 feedback	 loops,	 connecting	

the	firm	to	the	broader	scientific	community	and	the	market	place.		

	

Figure	4	-	Coupling	model,	Rothwell	(1994)	

	
	

The	fourth-generation	model	also	called	the	parallel	or	Japanese	model,	came	to	

be	 in	 a	 period	of	 increased	 globalization,	 competition,	 and	 shortening	of	 product	 life-

cycles.	Product	development	time	became	a	major	source	of	competitive	advantage	for	

firms,	and	the	West	realized	that	 the	 Japanese	model	was	especially	successful	 in	 that	

regard.	 As	 shown	 in	 Figure	 5,	 he	 parallel	 model	 retains	 the	 concept	 of	 connected	

functional	areas	of	the	coupling	model,	but	forgoes	the	sequential	nature	of	the	previous	

models.	 Instead,	 the	 different	 functional	 areas	 are	 organized	 as	 parallel,	 concurrent	

processes.	Another	important	aspect	of	this	model	is	the	integration	of	external	factors,	

such	as	R&D,	suppliers	and	lead	users.	They	are	added	to	the	process	at	an	early	stage	

and	are	connected	via	feedback	loops.	To	achieve	parallel	processes	and	integration,	the	
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fourth-generation	model	 requires	a	high	degree	of	 information	exchange	between	 the	

different	functional	areas.	

	As	 for	 the	 fifth-generation	model	 or	 SIN,	 it	 puts	 an	 even	 greater	 emphasis	 on	

integration,	 knowledge	 sharing	 and	 parallel	 development	 processes.	 	 The	 main	

differentiator	between	the	fourth	and	the	fifth-generation	models	is	the	importance	of	a	

“sophisticated	 technology	 tool-kit”	 that	 enable	 these	 features	 (Rothwell,	 1994).	

Although	 factors	 pertaining	 to	 management	 and	 organizational	 strategies	 are	

acknowledged,	the	author	believes	the	technological	toolkit	is	primary	factor	for	the	SIN	

model.	 In	addition,	Rothwell	(1994)	posits	that	the	innovation	models	—starting	from	

the	coupling	model—	represent	combinations	of	a	cost	and	development-time	trade-off.	

He	believes	that	firms	operating	with	the	SIN	model	incur	the	least	amount	of	cost	and	

development	time.		

	

Figure	5	-	Fourth	generation	model,	Rothwell	(1994)	

	
	

We	 agree	 with	 the	 author	 that	 the	 linear	 technology	 push	 and	 market	 pull	

models,	 as	 he	 presents	 them,	 are	 inadequate	 depictions	 of	 the	 innovation	 processes	

applied	in	any	industries.	We	believe	that	most	innovation	models	have	basic	features	of	

vertical	and	horizontal	linkages	and	as	well	as	networking	with	actors	beyond	the	firm.		
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Researchers	 have	 noted	 that	 firms	 can	 have	 general	 market-pull	 or	 technology	 push	

orientations	 (Lubik	 et	 al.,	 2012).	 For	 instance,	 science-based	 companies,	 like	

pharmaceutical	 companies—often	 associated	 with	 radical	 innovations—focus	 on	 the	

commercialization	 of	 a	 specific	 technology	 and	 adopt	 a	 trial	 and	 error	 approach	 to	

market	 entry.	 However,	 this	 approach	 also	 necessitates	 revisions	 to	 the	 marketing	

strategies	 and	manufacturing	 reconfigurations	 after	 the	 product	 is	 first	 introduced	 to	

the	 market.	 This	 negates	 a	 linear,	 sequential	 model.	 As	 for	 market-pull	 oriented	

companies,	 they	 tend	 to	 focus	on	 incremental	 innovation	and	develop	products	based	

on	expressed	market	needs;	 they	are	associated	with	 lead-user	driven	 innovation	and	

front-end	 innovation	 (Lubik	 et	 al.,	 2012).	 Again,	 a	 linear,	 sequential	 format	 does	 not	

accurately	represent	 this	model	given	 the	dependence	of	 the	product	development	on	

dialogue	with	customers	and	end-users	which	presupposes	feedback	loops.		

Indeed,	 there	 is	widespread	consensus	 in	 the	 literature	 that	 innovation	seldom	

occurs	 in	a	 linear	process	 from	research	 to	product	 (Hobday,	2005;	Fagerberg,	2009).	

Hobday	(2005)	 is	especially	critical	of	 the	 first	 two	models.	He	saw	them	as	 invalid	 in	

practice	due	to	the	presence	of	feedback	between	processes	and	the	interdependencies	

between	 the	 stages:	 “stages	 models	 underestimate	 the	 often	 chaotic	 nature	 of	 the	

innovation	 process.”	 Additionally,	 according	 to	 Fagerberg	 (2006),	 innovation	 scholars	

tend	to	see	 innovation	 from	a	system	perspective,	which	presents	 the	 firm	interacting	

with	 actors	 beyond	 its	 boundaries,	 including	 the	 market	 place	 and	 the	 scientific	

community.	Later	authors	in	the	field	have	also	agreed	with	the	general	inadequacy	of	

the	 first	 and	 second	 generation	 model	 for	 the	 Internet	 era	 where	 access	 to	 external	

resources	is	important	to	firm	survival	(Barbieri	&	Álvares,	2016).	Indeed,	at	the	time	of	

the	publication,	Rothwell	 (1994)	 suggests	 that	 the	 coupling	model	might	 be	 the	most	

widespread	one	with	firms	trying	to	achieve	the	parallel	model	and	the	SIN	model.		

Rothwell	(1994)	argues	that	since	competitive	advantages	were	found	in	 lower	

costs	 and	 shorter	 product	 development	 time,	 each	 subsequent	 innovation	 models	

sought	increases	in	efficiency	and	flexibility.	While	we	agree	that	cost	and	time	are	still	

key	 drivers	 of	 innovation,	 we	 believe	 that	 the	 contemporary	 business	 environment	

might	be	pushing	innovation	towards	goals	beyond	cost	and	time.	Evidence	shows	that	

in	 the	 current	 business	 environment	 competitive	 advantage	 also	 stems	 from	 to	
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unlocking	 greater	 user	 value.	 As	 Rothwell	 (1994)	 states	 in	 his	 paper,	 innovation	

research	 is	 mostly	 based	 on	 manufacturing	 industries.	 However,	 there	 is	 a	 growing	

emphasis	 on	 service-dominant	 logic	 as	 services	 take	 a	 larger	 share	 of	 the	 world’s	

economy	 than	 manufacturing	 in	 most	 industrial	 countries	 (Miles,	 2009;	 Vargo	 et	 al.,	

2008).	 In	 the	 service	 dominant	 logic,	 the	 main	 locus	 of	 innovation	 is	 not	 around	

efficiency	but	around	providing	value	to	the	user	thanks	to	greater	knowledge	(Vargo	et	

al.,	 2007).	 In	 addition,	 influential	 fields	 of	 innovation,	 such	 as	 co-creation	 and	 open	

innovation,	as	well	as	design	thinking,	focus	on	user-value	in	the	innovation	process	as	

intrinsically	 valuable	 beyond	 cost	 and	 time.	 For	 instance,	 Prahalad	 and	 Ramaswamy	

(2004)	argue	that	in	order	to	sustain	a	competitive	advantage	in	the	age	of	globalization,	

firms	 must	 focus	 on	 creating	 high	 user	 value.	 Although	 Rothwell	 (1994)	 mentions	

factors	 like	 user	 involvement	 as	 enablers	 of	 the	 SIN	 model,	 it	 is	 still	 within	 the	

framework	 of	 reducing	 development	 time	 and	 avoiding	 costly	 marketing	 errors.	

However,	 as	 Rothwell	 (1994)	 demonstrates,	 innovation	 rationale	 and	 models	 are	

shaped	by	the	context	businesses	operate	in.	Therefore,	models	should	reflect	this	shift	

in	orientation.		

Rothwell	 (1994)	 believes	 that	 the	 integration	 of	 a	 sophisticated	 technology	

toolkit	 is	 essential	 to	 the	 attainment	 of	 the	 parallel-	 and	 SIN	 innovation	models.	 For	

example,	the	use	of	computer	aided	design	(CAD)	systems	and	information	technology	

are	 essential	 to	 achieve	 factors	 such	 as	 communication,	 integration	 of	 actors,	

simulations,	and	prototyping.	Although	we	agree	with	the	theoretical	advantages	of	the	

technological	tool-kit,	we	believe	that	it	is	important	to	understand	the	precise	influence	

of	technology	on	firms’	innovation	processes.	For	instance,	this	is	investigated	to	some	

extent	by	Dodgson	et	al.	(2006)	in	the	case	of	Procter	and	Gamble.		

Furthermore,	Hobday	(2005)	was	highly	skeptical	of	the	assumed	link	between	

the	 integration	 of	 information	 technology	 and	 the	 achievement	 of	 the	 4th	 and	 5th	

generation	models.	He	posits	 that	 there	are	 important	prerequisites	 for	 the	successful	

adoption	of	IT	in	order	to	gain	in	efficiency	and	flexibility.	We	agree	with	Hobday	(2005)	

that	 the	 adoption	 of	 technology	 does	 not	 automatically	 enable	 firms	 to	 reach	 these	

innovation	models.	Research	on	specific	technologies	is	needed	to	fully	understand	their	

role	and	value	in	the	innovation	process.	Given	the	criticisms	offered	by	Hobday	(2005),	
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it	is	important	to	consider	whether	and	how	new	technology,	such	as	AI	would	affect	the	

previously	described	models.		

To	conclude,	Rothwell	(1994)	presents	a	compelling	argument	that	development	

in	innovation	is	shaped	by	the	business	context	and	we	take	the	position	that	innovation	

models	 should	 include	 some	 degree	 of	 vertical	 and	 horizontal	 linkages	 and	 external	

actors.	Further,	we	agree	that	the	cost-time	trade-off	drove	the	quest	for	more	efficient	

and	 flexible	 innovation	 models.	 However,	 current	 research	 has	 shown	 that	 certain	

elements,	like	user	value	and	collaboration	with	users,	are	intrinsically	valuable	beyond	

their	 ability	 to	 reduce	 cost	 and	 time.	 Therefore,	 it	 is	 also	 important	 to	 see	 how	 the	

components	of	 the	 innovation	models	 serve	 to	better	 capture	 these	 elements.	 Finally,	

Rothwell	 (1994)	 demonstrates	 to	 some	 extent	 why	 he	 believes	 the	 sophisticated	

electronic	tool-kit	is	the	key	to	the	attainment	of	the	SIN	model.	However,	we	argue	that	

it	 is	 critical	 to	 understand	 how	 current	 technologies	 are	 now	 being	 used	 in	 the	

innovation	processes	of	firms	and	what	value	do	they	bring	to	the	innovation	process.	In	

the	following	discussion	of	open	innovation,	we	see	how	context	changes	the	rationale	

behind	innovation.	

	

2.4 Open Innovation 
		

“Not	all	the	smart	people	work	for	us.	We	need	to	work	with	smart	people	inside	

and	outside	our	company”	(Chesbrough,	2003)	

	

	The	 paradigm	 of	 open	 innovation	 is	 essentially	 opposing	 the	 view	 of	 a	

completely	 internally	 integrated	 innovation	 process.	 As	 knowledge	 is	 becoming	more	

and	more	accessible,	mainly	through	ICT	developments,	 firms	cannot	only	focus	on	its	

own	R&D	and	disregard	the	developments	outside	of	the	firm.	In	open	innovation,	the	

locus	of	 innovation	 is	no	 longer	solely	within	the	firm,	but	can	exist	externally	as	well	

(Chesbrough,	2003;	Chesbrough	et	al.,	2006)	
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Table	1	-	Points	of	differentiation	between	Open	Innovation	and	prior	theories	of	
innovation,	source:	Chesbrough	et	al.	(2006)		

1.	Locus	of	innovation	is	both	external	and	internal.	

2.	The	business	model	 is	a	central	aspect	of	 innovation	and	 inventive	output	might	be	

put	to	use	outside	the	firm	and	current	business	model.		

3.	In	closed	innovation	R&D	efforts	might	be	halted	if	the	projects	do	not	fit	the	business	

model.	 In	 open	 innovation,	 the	 business	 model	 works	 as	 the	 device	 for	 evaluating	

innovations.	

4.	Outwards	knowledge	 flows	are	not	 ‘spill-overs’,	but	enables	 innovations	 that	 lack	a	

path	to	commercialization,	a	way	to	find	this	externally.		

5.	Knowledge	is	considered	abundant	and	even	strong	R&D	departments	must	connect	

with	external	sources.	

6.	 A	more	 proactive	 approach	 to	 IP	management,	where	 it	 is	 no	 longer	 considered	 a	

necessarily	defensive	tool.	

7.	Open	Innovation	can	also	explain	the	rise	of	intermediaries	in	innovation	markets.	

8.	Creates	new	metrics	for	evaluating	innovation	capabilities	and	performance.		
	

According	 to	 the	 author,	 an	 invention	 is	 not	 an	 innovation	until	 it	 has	 found	 a	

way	 of	 commercialization:	 “By	 innovation	 I	 mean	 something	 quite	 different	 from	

invention.	 To	 me,	 innovation	 means	 invention	 implemented	 and	 taken	 to	 market”	

(Chesbrough,	2003).	Previously,	Chesbrough	et	al.	(2006)	argue,	firms	have	been	aiming	

to	perform	all	parts	of	 the	 innovation	process	 internally	and	create	 inventions	 that	 fit	

their	particular	business	model.	The	open	innovation	paradigm	opposes	the	notion	that	

innovation	origins	in	the	knowledge	base	of	the	firm	and	the	resulting	product	is	led	to	

market	 internally.	 Instead,	 a	 key	 notion	 within	 the	 open	 innovation	 paradigm	 is	 the	

recognition	 that	when	 inventions	do	not	 fit	 the	 current	business	model,	 they	must	be	

appropriated	outside	the	firm.		

In	contrast	 to	 the	closed	 innovation	paradigm,	 firms	should	no	 longer	consider	

outflows	of	 technology	 ‘spillovers’.	The	outflow	of	 technology	should	be	regarded	as	a	

tool	to	identify	business	models	that	make	use	of	it	as	an	innovation	(Chesbrough	et	al.,	

2006).	 This	 could	 lead	 to	 the	 identification	 of	 new	 markets	 for	 the	 firm.	 Similarly,	
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external	technology	that	does	fit	the	business	model	can	be	taken	advantage	off	with	the	

open	innovation	paradigm	(Chesbrough	et	al.,	2006).	

The	 open	 innovation	 paradigm	 strongly	 contests	 the	 notion	 that	 firms	 can	 act	

solitarily	 and	 solely	 rely	 on	 the	 internal	 innovation	 capabilities	 for	 competitive	

advantage.	We	believe	that	this	is	a	fair	assessment,	but	a	brief	elaboration	is	needed.	In	

the	 closed	 innovation	 paradigm,	 firms	 would	 expect	 to	 create	 technology	 towards	

commercialization.	 In	practice,	 it	 is	questionable	whether	 the	 innovation	process	 is	so	

straightforward.	 Firms	 will	 at	 times	 create	 technology	 that	 they	 do	 not	 see	 as	

commercially	viable	within	their	current	business	models.	This	means	that	for	firms	to	

generate	value	out	of	such	inventions,	they	need	to	let	the	market	evaluate	its	potential	

for	 commercialization.	This	 is	where	 the	 importance	of	 innovation	outflows	comes	 in.	

While	traditional	management	thinking	views	outflows	with	concern,	 it	 is	now	argued	

that	once	the	idea	of	inter-organizational	innovation	collaboration	has	arrived	within	an	

industry,	 the	 firms	 that	 do	 not	 submit	 themselves	 to	 the	 paradigm	 will	 lag	 behind	

competitively	(Enkel	et	al.,	2009).		

	

“Firms	which	do	not	cooperate	and	which	do	not	exchange	knowledge	reduce	their	

knowledge	base	on	a	long-term	basis	and	lose	the	ability	to	enter	into	exchange	relations	

with	other	firms	and	organizations”	-	(Koschatzky,	2001)	

	

Similarly	 to	 Rothwell’s	 (1994)	 notion	 that	 ICT	 could	 be	 a	 tool	 to	 develop	

innovation,	 Chesbrough	 et	 al.	 (2006)	 also	 believed	 that	 technology	 could	 further	 the	

open	innovation	paradigm.	Chesbrough	et	al.	(2006)	introduces	this	aspect	in	regard	to	

external	 links,	 with	 the	 idea	 that	 various	 ICT	 developments	 are	 making	 the	 open	

innovation	 paradigm	 possible.	 However,	 in	 the	 same	 vein	 as	 our	 critique	 towards	

Rothwell	 (1994),	we	 believe	 Chesbrough	 et	 al.’s	 (2006)	 description	 of	 the	 role	 ICT	 is	

somewhat	vague	but	pertinent.	Indeed,	in	a	case	study	of	Procter	&	Gamble,	Dodgson	et	

al.	 (2006)	 found	that	when	the	company	adopted	open	 innovation,	 ICT	or	 “innovation	

technologies”,	 as	 the	 authors	 define	 them,	 were	 in	 fact	 fundamental	 in	 executing	 the	

strategy.	For	example,	 Internet-based	solutions	were	used	 to	 facilitate	communication	

between	 internal	communities	of	expertise	and	search	for	external	knowledge.	Within	
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the	system,	AI	software	helped	retrieve	and	assess	the	ideas	with	the	greatest	potential.	

These	 innovation	 technologies	 also	 helped	 Procter	 &	 Gamble	 simulate	 their	 logistic	

processes,	which	led	improved	efficiency	within	their	supply	chains.	Furthermore,	a	key	

value	 of	 the	 innovation	 technologies	 is	 their	 capability	 in	 enabling	 virtual	 and	 rapid	

prototyping.	 Procter	 &	 Gamble	 uses	 virtual	 prototyping	 to	 avoid	 early	 physical	

prototypes	and	thereby	cut	time	and	costs	in	the	assessment	of	an	initial	product.	Plus,	

it	 increases	the	ability	of	the	company	to	come	up	with	new	solutions	(Dodgson	et	at.,	

2006).		

Of	 course,	 we	 do	 not	 view	 open	 innovation	 is	 a	 panacea	 to	 innovation.	 In	

particular,	we	 subscribe	 to	 a	 critique	 proposed	 by	Dahlander	 and	Gann	 (2010).	 They	

question	 whether	 being	 involved	 in	 open	 innovation	 can	 end	 up	 creating	 tensions	

within	 the	 organization.	 They	 argue	 that	 as	 employees	 need	 to	 act	 as	 ‘brokers’,	

combining	 external	 and	 internal	 ideas,	 the	 traditional	dynamics	of	R&D	might	 change	

and	create	organizational	conflicts.	This	emphasizes	the	need	to	consider	management	

decisions	when	adopting	an	innovation	paradigm.		

Additionally,	 it	 seems	 unlikely	 that	 that	 open	 innovation	 can	 fully	 replace	

internal	R&D	capabilities.	Having	 internal	 innovation	capabilities	 can	 first	of	 all	be	an	

‘admission	ticket’	to	the	partnerships	supplying	the	external	innovations	(Dahlander	&	

Gann,	 2010).	 Perhaps	 more	 importantly,	 having	 R&D	 capabilities	 is	 a	 defining	

antecedent	 to	 having	 ‘absorptive	 capabilities’	 (Brunswicker	 &	 Vanhaverbeke,	 2014;	

West	&	Bogers,	2013;	Dahlander	&	Gann,	2010).	West	and	Bogers	(2013)	argue	that	in	

addition	 to	 technical	 capabilities,	 the	 organization	must	 have	 a	 culture	 that	 embraces	

the	use	of	external	innovations.	

Chesbrough	 et	 al.	 (2003,	 2006)	 see	 the	 business	 model	 as	 the	 extension	 of	

between	invention	and	innovation.	We	agree	that	the	business	model	can	clarify	where	

and	 how	 the	 value	 is	 created	 and	 as	 such,	 it	 is	 an	 essential	 part	 of	 the	 innovation	

process.	 In	 previous	 innovation	 models	 the	 distinction	 between	 invention	 and	

innovation	has	been	blurred,	and	 this	 is	potentially	a	 limiting	 factor	 to	understanding	

innovation.		

To	 resume,	 open	 innovation	 is	 the	 idea	 that	 internal	 inventions	 should	 be	

commercialized	externally	and	that	external	inventions	should	be	brought	into	the	firm	
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to	help	drive	innovation.	We	subscribe	to	the	idea	that	open	innovation	is	necessary	to	

keep	firms	competitive	in	a	globalized	world.	In	addition,	ICT	has	been	a	major	factor	for	

open	innovation	but	Chesbrough	et	al.’s	(2006)	work	does	not	adequately	describe	this.	

While	we	 see	 the	 value	 of	 open	 innovation,	we	 believe	 that	 internal	 capabilities,	 like	

R&D,	 are	 necessary	 to	 internalize	 knowledge.	 Whether	 a	 firm	 should	 externalize	 or	

internalize	knowledge	depends	on	the	business	model.	The	business	model	is	thus	a	key	

aspect	of	transforming	technology	into	innovations.	

	

2.5 Co-Creation 
In	the	age	of	ICT	development	and	globalization,	the	traditional	understanding	of	

“the	market”,	and	of	 the	dynamics	of	 the	relation	between	 the	 firm	and	 the	consumer	

are	 no	 longer	 valid.	 Prahalad	 and	Ramaswamy	 (2004b)	 argue	 that	 traditionally	 firms	

used	 to	perceive	 the	market	 as	 a	 value	 extraction	point	with	 the	 customers	 as	 “prey”	

and	 the	 firm	 as	 the	 main	 architect	 of	 value	 creation.	 However,	 they	 posit	 that	 the	

customer	is	no	longer	a	passive	audience	who	simply	decides	whether	or	not	to	accept	a	

firm’s	offerings	(Prahalad	&	Ramaswamy,	2000).	New	ICT	developments,	especially	the	

Internet,	 are	 empowering	 customers	 with	 information	 and	 communication	 channels	

that	change	the	interaction	between	the	firm	and	consumer.	In	addition,	companies	are	

being	forced	to	be	more	responsive	to	consumer	experiences	(Prahalad	&	Ramaswamy,	

2002).	Given	these	developments,	the	authors	believe	that	customer	interaction	should	

be	considered	the	locus	of	value	creation	(Prahalad	&	Ramaswamy	2004b;	Prahalad	&	

Ramaswamy	 2004a).	 More	 specifically,	 as	 depicted	 in	 Figure	 6,	 where	 firms	 have	

previously	 created	 the	value	 internally	 and	 seen	 the	 customer	 interaction	 as	purely	 a	

value	 extraction	 point,	 the	 customer	 should	 now	 be	 viewed	 as	 a	 co-creator	 “in	 both	

defining	and	creating	value”	(Prahalad	&	Ramaswamy,	2004a).	The	authors	believe	that	

co-creation	 of	 value	 is	 the	 only	 way	 for	 firms	 to	 sustain	 competitive	 advantage	 in	 a	

business	environment	where	commoditization	is	no	longer	viable.		
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Figure	6	-	Firm-consumer	interaction	model,	Prahalad	and	Ramaswamy	(2004b)	

	
	

Prahalad	 and	Ramaswamy	 (2004b)	 present	 the	Dialogue,	 Access,	 Risk-Benefits	

and	Transparency	(DART)	framework	as	the	building	blocks	for	firms	to	engage	in	co-

creation.		

		

Table	2	-	The	Dart	Framework,	based	on	Prahalad	&	Ramaswamy	(2004a)	

Dialogue	means	mutual	engagement	and	a	willingness	 to	 learn	 the	contexts	and	

knowledge	of	the	co-creator.	The	dialogue	needs	a	forum	with	established	rules,	

where	 the	 firm	 and	 the	 customer	 can	 focus	 on	 a	 mutual	 point	 of	 interest.	

(Prahalad	&	Ramaswamy,	2004a).	

Access	refers	to	the	idea	that	customers	are	able	to	derive	value	from	experience	

in	other	ways	than	ownership	and	this	creates	new	points	of	 interaction,	which	

firms	should	consider	business	opportunities.	(Prahalad	&	Ramaswamy,	2004a).	

Risk	Assessment	has	typically	been	in	the	hands	of	the	firm,	but	the	new	customer	

with	greater	networks	and	information	access	is	demanding	greater	autonomy	in	

assessing	risks.	This	creates	a	new	situation,	where	the	firm	cannot	simply	focus	

on	the	benefits	of	the	product	or	service	and	most	share	knowledge	of	risks	with	

the	customer.	(Prahalad	&	Ramaswamy,	2004a).	
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Transparency	means	that	the	information	asymmetry	companies	have	historically	

benefitted	from	is	disappearing	and	the	firm	needs	to	embrace	this	to	engage	the	

customers	 in	a	 trustworthy	 relationship.	These	 four	building	blocks	are	 can	be	

combined	 with	 different	 configurations,	 which	 can	 apply	 to	 different	 types	 of	

opportunities.	(Prahalad	&	Ramaswamy,	2004a)	

													

With	modern	developments	in	the	Internet	and	other	ICT	technologies,	Prahalad	

and	Ramaswamy	(2004b)	see	an	empowerment	of	the	customer.	We	support	this	notion	

not	 only	 because	 the	 customer	 has	 access	 to	 greater	 sources	 of	 information,	 but	 also	

because	subsequent	globalization	has	 increased	competition	among	suppliers.	 Indeed,	

in	 light	 of	 the	 rise	 of	 firms	 like	 Amazon,	 Rakuten,	 and	 Alibaba,	 it	 is	 clear	 that	 the	

customer	has	gotten	the	capability	to	find	suppliers	previously	out	of	reach.	This	means	

that	customers	can	now	more	easily	find	suppliers	whose	offerings	match	what	the	they	

consider	valuable.	Such	changes	have	driven	commoditization	and	are	the	reasons	why	

firms	need	to	co-create	to	attain	a	competitive	advantage.	Cost	and	time	are	no	longer	

the	 foundations	 of	 innovation,	 since	 greater	 value	 is	 achieved	 when	 firms	 develop	

products,	which	customers	themselves	have	co-created	to	best	match	their	needs.	With	

this	in	mind,	we	agree	that	customer	engagement	in	the	value	creation	is	a	necessity.		

While	 later	 literature	 supports	 the	 importance	 of	 the	 engagement	 of	 the	

customer	 (Payne	 et	 at.,	 2008;	 Aarikka-Stenroos	 &	 Jaakkola,	 2011;	 Frow	 et	 al.,	 2015)	

there	 are	many	 nuances	 to	 the	 role	 of	 the	 customer	 and	 the	 notion	 of	 value	 creation	

remains	 somewhat	 elusive.	 For	 example,	 other	 scholars	 see	 the	 customer	 as	 a	 ‘co-

producer’	(Vargo	&	Lusch,	2004)	or	as	the	determiner	of	value	through	the	concept	of	

value-in	use	(Grönroos	&	Voima,	2012).	As	 for	value	creation,	 in	the	service-dominant	

logic,	an	offering	is	proposed,	accepted	and	evaluated	in	terms	of	value	(Vargo	&	Lusch,	

2008).	While	we	agree	with	the	view	of	service-dominant	logic	on	value,	we	believe	that	

further	clarifications	are	needed	 to	 fully	understand	 the	dynamics	as	co-creation	with	

an	active	customer.	

Whether	 the	 market,	 defined	 as	 “an	 aggregation	 of	 consumers”	 (Prahalad	 &	

Ramaswamy,	2004b,	p.	6),	has	undergone	a	transformation	from	value	extraction	point	

to	value	creation	point	is	another	aspect	we	want	to	address.	We	agree	that	the	current	
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dynamics	 in	 the	market	mean	 that	 firms	must	 engage	with	 customers	 to	 understand	

their	 value	 creation	 context	 and	 value-in-use.	However,	we	 believe	 that	 customer	 co-

creation	has	existed	for	longer	than	Prahalad	and	Ramaswamy	(2004b)	seem	to	suggest.	

The	Coupling	Model	(Rothwell,	1994)	also	proposed	the	notion	of	feedback	loops	from	

the	market.	This	poses	the	question	of	how	strictly	the	co-creation	framework	should	be	

interpreted	and	whether	it	can	simply	dismiss	previous	models	of	innovation.	In	other	

words,	 while	 a	 pure	 demand	 feedback	 does	 not	 correspond	 to	 co-creation,	 there	 are	

many	grey	areas	of	activity	from	the	customer,	and	perhaps	a	clearer	definition	of	this	is	

warranted.		

												In	 the	 DART	 framework,	 Prahalad	 and	 Ramaswamy	 (2004b)	 use	 the	

notions	of	access	and	transparency	to	level	the	playing	field	between	firm	and	customer	

and	ensure	information	symmetry.	The	authors	present	these	aspects	as	necessary	for	

co-creation,	 but	 we	 question	 the	 extent	 to	 which	 information	 symmetry	 is	 possible.	

Especially	 when	 complex	 and	 novel	 technologies,	 such	 as	 AI,	 are	 part	 of	 the	 firm’s	

offering,	 transparency	 can	 facilitate	 information	 symmetry,	 but	 not	 guarantee	 it.	 The	

firm	must	therefore	take	an	active	role	in	teaching	about	its	offering	and	the	customer	

should	take	an	active	role	in	learning	(Payne	et	al.,	2007).	Even	then,	it	seems	unlikely	in	

practice	 that	 the	 firm	 and	 customer	will	 ever	 have	 a	 completely	 equal	 standpoint	 to	

engage	in	co-creation	as	prescribed	by	the	DART	framework.	However,	it	is	conceivable	

that	the	firm	and	the	customer	leverage	their	specific	resources	differently	at	different	

point	 in	 the	 system.	 Indeed,	 after	 conducting	 interviews	 with	 both	 suppliers	 and	

customers	 in	 knowledge	 intensive	 industries,	 Aarikka-Stenroos	 &	 Jaakkola	 (2011)	

found	that	co-creation	should	be	viewed	as	joint	problem-solving	where	both	customer	

and	supplier	can	engage	 in	different	 roles,	 the	supplier	as	e.g.	a	 ‘value-option	advisor’	

and	the	customer	as	e.g.	a	co-developer.	Thus,	dependent	on	their	respective	resources,	

the	customer	and	the	supplier	take	part	in	different	areas	of	the	co-creation.	Payne	et	al.	

(2007)	argue	 that	 the	 firm	and	customer	 contexts	mean	 that	value	 is	 viewed	 through	

different	 forms	of	experience.	The	customer	uses	emotions	and	behavior,	whereas	the	

supplier	 is	 considering	 the	 experiences	 through	 co-creation	 opportunities	 and	 their	

planning.	 Again,	 we	 see	 different	 approaches	 to	 co-creation,	 which	 substantiates	 our	
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view	that	information	asymmetry	will	remain	and	must	be	considered	a	factor	in	the	co-

creation	process.		

												To	sum	up,	while	 it	 is	 clear	 that	 the	 transformation	of	 the	market	and	of	

the	 customer	 mean	 that	 time	 and	 cost	 can	 no	 longer	 be	 the	 main	 impetus	 behind	

innovation,	the	specific	dynamics	of	co-creation	are	still	unclear.	Indeed,	the	creation	of	

value	 for	 a	 competitive	 advantage	must	be	 through	 the	 customer's	 engagement,	 since	

value	is	determined	in	how	the	customer	can	use	the	product	or	service.	However,	in	the	

literature,	the	notion	of	value	creation	is	still	elusive	and	there	are	various	definitions	of	

the	 exact	 role	 of	 the	 customer	 in	 the	 co-creation.	 This	 makes	 us	 question	 whether	

earlier	 models	 of	 innovation	 can	 simply	 be	 dismissed.	 Further,	 we	 address	 the	

information	asymmetry	between	firm	and	customer	and	especially	 in	relation	to	more	

advanced	 technologies,	 and	 the	 DART	 framework	 does	 not	 fully	 address	 the	 issue.	 It	

seems	clear	that	companies	must	at	times	teach	their	customers	about	the	product	and	

that	customer	must	also	engage	in	the	co-creation	with	their	experiences.		

	

2.6 Innovation in Developing Countries 
Innovation	has	traditionally	been	seen	as	the	frontier	of	technology,	but	this	view	

is	 insufficient	 in	 understanding	 innovation,	 especially	 when	 taking	 into	 account	

innovation	coming	from	DCs.	In	recent	years	there	has	been	growing	attention	towards	

innovation	 in	 DCs,	 which	 has	 created	 a	 new	 field	 of	 literature	 trying	 to	 dissect	 this	

phenomenon.	 Various	 definitions	 and	 views	 have	 been	 introduced	 and	 among	 these,	

some	of	the	most	used	are	frugal	innovation	(Zeschky	et	al.,	2011),	resource-constrained	

innovation	(Ray	&	Kanta	Ray	2011),	and	reverse	innovation	(Govindarajan	&	Ramamurti	

2011).	The	understanding	of	the	innovation	in	DCs	has	definitely	not	reached	a	common	

understanding	yet	 (Von	Zedtwitz	et	al.,	2013),	but	 it	 is	our	hope	 that	our	 research	on	

how	AI	plays	a	role	in	innovation,	will	contribute	to	this	understanding.	
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Table	3	-	Common	conceptualization	of	DC	Innovation	

Innovation		 Definition	

Frugal	Innovation	(Zeschky	et	at.,	2011)	 Innovation	 that	 focuses	 on	 costs	 and	

resource-constraints.	

Resource-constrained	 Innovation	 (Ray	 &	

Ray,	2011)	

Looks	at	the	local	context	for	innovation.	

Reverse	 innovation	 (Govindarajan	 and	

Ramamurti,	2011)	

Innovation	that	are	 initially	developed	 in	

DCs,	 and	 subsequently	 adopted	 in	

developed	countries.		

Gandhian	 innovation	 (Prahalad&	

Mashelkar	2010)	

Innovation	 that	 focuses	 on	 the	 Indian	

market	 and	 its	 demand	 for	 affordability	

and	sustainability.	

	

Another	description	of	 innovation	 in	DCs	 is	Gandhian	 innovation	 (Prahalad	and	

Mashelkar,	2010),	which	focuses	on	the	Indian	market	and	its	demand	for	affordability	

and	 sustainability.	 At	 the	 core	 of	 the	 Gandhian	 innovation	 are	 two	 parameters;	 First,	

whether	 the	 firm	 gets	 technology	 from	 the	 West	 or	 develops	 technology	 itself,	 and	

second,	whether	 the	 firm	uses	 their	 current	 capabilities	 in	new	business	models	 or	 it	

creates	new	capabilities	(Prahalad	and	Mashelkar,	2010).	Furthermore,	 innovations	 in	

DCs	 often	 face	 constraints	 of	 various	 sorts,	most	 notably	 customer	 purchasing	 power	

and	customer	access.	Therefore,	Gandhian	innovation	focuses	on	business	models	that	

can	 reach	 a	 greater	 scope	 of	 the	market	 and	 at	 a	 lower	 cost.	 Firms	 that	 use	 external	

technologies	find	new	ways	to	combine	them	with	existing	capabilities	and	create	new	

business	models.	On	the	other	hand,	firms	that	develop	their	own	technology	do	so	with	

their	 local	 conditions	 in	mind.	 Lastly,	Gandhian	 innovation	has	 the	 customer	 in	 focus.	

The	focus	is	not	necessarily	on	how	to	maximize	profits,	but	on	how	a	problem	can	be	

solved	 (Prahalad	 and	 Mashelkar,	 2010).	 This	 is	 a	 way	 for	 firms	 to	 try	 generating	

innovative	 products	 that	 can	 reach	 the	 customer	 at	 a	 level	 of	 affordability	 and	

convenience	not	recognized	before.		
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Arguably,	Gandhian	innovation	is	a	view	that	strongly	relates	to	open	innovation.	

They	 both	 embrace	 the	 notion	 of	 bringing	 technology	 in	 from	 foreign	 research	

institutions	 or	 organizations.	 While	 we	 believe	 that	 there	 is	 a	 strong	 case	 for	 open	

innovation	as	a	driver	for	innovation	in	DCs,	the	common	view	appears	to	be	developing	

firms	 using	 cheaper	 or	 more	 affordable	 version	 of	 technology	 available.	 This	 is	

supposedly	done	to	cater	to	their	local	low-cost	markets,	but	we	question	whether	this	

is	 always	 the	 case.	 Bhattacharya	 &	Michael	 (2008)	 argue	 that	 DC	 companies	 are	 not	

necessarily	 path-dependent	 so	 they	 are	 not	 constrained	 by	 their	 past	 choices	 in	

technology	 and	management.	 Therefore,	 they	 can	 source	 and	 successfully	 implement	

the	 newest	 types	 of	 technology.	 Gujarat	 Cooperative	 Milk	 Marketing	 Federation	

(GCMMF)	updated	 its	old	system,	where	samples	of	 the	milk	had	 to	be	 tested	at	main	

facilities,	to	a	new	system	where	the	milk	could	be	tested	on-site	and	the	data	could	be	

transferred	via	 satellite	 communication.	This	not	only	 reduced	 the	cost	and	 increased	

convenience	 for	 the	 farmers,	 but	 it	 also	 increased	 the	 transparency	 between	 GCMMF	

and	the	farmers	(Bhattacharya	&	Michael,	2008).	This	shows	that	companies	can	use	the	

newest	 technologies,	 as	 long	 as	 they	 consider	 both	 the	 business	 model	 and	 how	 to	

reduce	 cost	 and	 increase	 value	 for	 customers.	 This	 is	 applicable	 across	 industries,	

especially	for	technology	driven	companies	focused	on	external	input	of	technology	and	

ideas	(Krishnan	&	Jha,	2011).		

As	 seen	 in	open	 innovation,	 the	business	model	 is	 an	essential	part	 in	 creating	

innovations	 and	 the	 importance	 of	 business	 models	 in	 DCs	 of	 no	 less	 relevance.	 We	

agree	with	Prahalad	and	Mashelkar	(2010)	that	the	business	model	should	be	taken	in	

relation	to	technology	to	understand	innovation.		

In	 order	 to	 successfully	 innovate	 for	 markets	 in	 DCs,	 the	 firm	 needs	 to	

understand	the	customer	needs.	This	is	of	course	an	expression	of	market	demand	and	

begs	 the	 question	 of	 why	 innovation	 in	 DCs	 should	 be	 considered	 distinct	 from	

innovation	in	developed	countries.	However,	we	believe	that	because	the	context	of	the	

demand	 can	 be	 so	 different,	 it	 necessitates	 new	 conceptualization	 of	 innovation.	 In	

Gandhian	innovation,	the	firm	looks	at	how	it	can	potentially	serve	customers	outside	of	

the	typical	price	and	accessibility	of	the	product.	We	believe	this	way	of	approaching	a	

market	with	 various	 constraints	 links	 to	 the	 idea	of	 ‘wicked	problems’,	 a	 key	 concept	
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within	 design	 thinking	 (see	 Section	 2.9	 Design	 Thinking).	 One	 example	 of	 this	 comes	

from	 the	 Indian	 car	 industry.	 Despite	 the	 liberalization	 of	 the	 industry	 in	 the	 1990’s,	

manufacturers	 were	 reluctant	 to	 work	 towards	 affordable	 cars	 because	 profits	 were	

uncertain.	Ray	and	Kanta	Ray	(2011)	describes	the	case	of	Tata	Motors	Ltd.,	which	set	

out	to	create	a	car	model,	the	Nano,	that	could	be	sold	at	a	price	low	enough	to	fit	the	

mass	 market	 of	 India.	 Tata	 created	 collaborative	 partnerships	 to	 acquire	 the	

appropriate	technologies	to	lower	both	the	initial	production	cost,	but	also	costs	during	

the	car's	lifespan.	Tata	then	planned	on	using	the	platform	of	the	Nano	model	to	scale	up	

internationally.	 In	 this	 case	we	 see	 how	 the	 sourcing	 of	 technology	 and	 the	 business	

model	is	closely	connected	to	serving	the	demand	of	their	particular	market.		

In	 short,	 firms	 that	 innovate	 in	 DCs	 source	 and	 create	 the	 appropriate	

technology,	 implement	 business	models	 that	 suit	 the	market	 and	 its	 constraints,	 and	

take	 the	 customer	 value	 of	 especially	 affordability	 and	 accessibility	 into	 account.	We	

believe	 that	 these	 three	aspects	are	 intertwined	and	cannot	be	 taken	apart	 from	each	

other.	DC	innovation	draws	on	and	synthesize	different	innovation	perspectives,	but	it	

especially	has	a	clear	connection	to	open	innovation	and	design	thinking,	which	we	will	

elaborate	on	later	in	the	literature	review.		

	

2.7 Service Innovation 
Although	services	now	account	for	the	larger	part	the	economic	output	of	most	

industrialized	nations,	they	had	received	a	scant	level	of	attention	in	innovation	studies	

in	the	past	(Miles,	2006;	Tether,	2014).	Tether	(2014)	notes	that	services	occupy	a	large	

space	 –	 spanning	 many	 industries	 and	 displaying	 varying	 levels	 of	 innovativeness	

depending	on	the	sector—which	makes	 it	harder	to	draw	broad	generalizations	about	

processes	used.	Another	reason	for	the	lack	of	research	in	the	field	is	the	elusiveness	of	

the	 definition	 of	 services,	 services	 innovation	 and	 related	 concepts.	 Tether	 (2014)	

makes	 a	 distinction	 between	 innovation	 in	 the	 service	 industry	 versus	 service	

innovation,	 which	 he	 argues	 can	 occur	 in	 any	 industry.	 Service	 innovation	 would	

constitute	 a	 value-added	 activity	 by	 the	 company,	 for	 instance	 manufacturing	 firms	

offering	maintenance	services.	Additionally,	Tether	(2014)	posits	 that	 the	delimitation	
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between	services	and	products	is	blurring.	However,	the	following	four	characteristics	

can	 be	 used	 to	 set	 them	 apart:	 intangibility,	 inseparability,	 perishability,	 and	

heterogeneity	 (IIPH).	The	 author	 argues	 that	 approaches	 to	 service	 innovation	 center	

around	 addressing	 these	 four	 factors.	 For	 example,	 the	 introduction	 of	 robot	

technologies	in	services	like	surgery,	which	normally	require	the	close	proximity	of	the	

surgeon	and	the	patient,	reduces	the	traditional	inseparability	of	the	service	as	it	allows	

the	 surgery	 to	 be	 done	 remotely.	 Another	 defining	 characteristic	 of	 services	 are	 that	

they	 often	 require	 a	 number	 of	 organizations	 to	 departments	 to	 work	 together	 to	

deliver	a	service.	Indeed,	Inter	and	intra-organization	cooperation	is	consequently	often	

a	source	of	innovation	in	services.	

	

Table	4	-	Approaches	to	Service	Innovation,	adapted	from	Tether	(2014)	

Service	Characteristics	 Definition	 Related	Innovation	

Intangibility	 “The	 service	 cannot	 be	

touched,	 seen,	 tasted,	 or	

heard”.	E.g.	Legal	advice	

Retail	 banking,	 plastic	 cards,	

ATM	 machines	 are	 making	

banking	a	tangible	product.	

Inseparability/Simultaneity	

(or	co-production)		

“A	 true	 service…cannot	 be	

separated	from	the	unit	of	its	

provision”.	 E.g.:	 a	 rock	

concert	

In	 addition,	 services	 are	

often	 consumed	 as	 they	 are	

produced.	E.g.:	Teaching	

Online	education	 is	 reducing	

the	 inseparability	 of	

teaching.	 Students	 all	 over	

the	 world	 can	 attend	 a	

lecture	online	or	recorded.	

Perishability	 Service	 “outputs	 have	 no	

independent	 existence,	 they	

cannot	 be	 stocked	 as	

physical	 products	 to	 be	

stocked”	E.g.	Airplane	ticket	

Telephone	 call	 centers	 in	

different	 time	 zones	

constitute	 an	 innovation	

addressing	 the	 temporality	

of	a	service.		

In	 addition,	 regulating	 or	

predicting	 demand	 helps	

with	 the	 issue	 of	 preserving	

the	service.		
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Heterogeneity	 As	services	are	performed,	 it	

is	 hard	 to	 maintain	 a	 high	

degree	 of	 conformity,	

especially	 where	 people	 are	

involved	

McDonalds	 is	 the	 most	

famous	 example	 of	 the	

productizing	 of	 food	

services.	 They	 reduce	 the	

cost	and	time	of	serving	food	

through	 homogeneity.		

Modularization	 of	 services,	

seen	 in	 healthcare	 or	 a	

telephone	 plan,	 entails	 a	

different	 coordination	 of	 the	

same	basic	features.		

Inter	 and	 Intra-

organization	cooperation	

Services	 are	 produced	

through	 the	 coordination	 of	

multiple	 entities	 and	 actors	

(eg.	 Healthcare	 or	 Airport	

management)	

Heathrow	 airport	 has	

increased	 runway	 capacity	

through	 improved	

coordination	 between	 pilots,	

controllers	 and	 operators	

thanks	 to	 micro-changes	 in	

procedure.		

	

In	addition,	Tether	(2014)	argues	that	radical	service	innovations	are	rarer	than	

radical	product	 innovation	because	 they	often	entail	a	change	 in	business	model	or	 in	

the	 organization	 of	 the	 service	 provision.	 Due	 to	 this	 and	 the	 nature	 of	 services,	 the	

author	 believes	 that	 service	 innovation	 is	 a	 major	 challenge	 facing	 modern	

organizations.	

The	 defining	 characteristics	 of	 services	 are	 intangibility,	 inseparability,	

perishability,	and	heterogeneity.	However,	as	the	author	notes,	only	what	he	terms	“true	

services”	exhibit	these	qualities	fully	and	he	believes	that	most	company	offerings	exist	

on	 a	 product-service	 spectrum.	We	 agree	with	 this	 stance	 and	 take	 the	 view	 that	 the	

definition	of	a	service	should	more	flexible.	Maglio	and	Spohrer	(2008)	proposed	it	as	

“the	 application	 of	 competences	 for	 the	 benefit	 of	 another.”	 Other	 authors	 have	 also	

decided	to	not	give	the	four	factors	full	consideration.	Vandermerwe	and	Rada	(1988)	

for	 instance,	 have	 discussed	 the	 complexity	 of	 defining	 services,	 but	 have	 ultimately	
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opted	 to	 limit	 the	parameters	of	 services	 as	 ‘performed’	 and	 intangible.	 Indeed,	 given	

the	wide	spread	of	services	across	industries,	a	rigid	definition	could	deter	the	analysis	

of	service	innovation.			

Tether	 (2014)	 also	 sees	 services	 as	 the	 output	 of	 different	 organization	

coordinating	 to	 deliver	 value.	 In	 our	 view,	 services	 are	 not	 only	 the	 result	 of	

organizations	working	 together,	 but	 should	 be	 seen	 in	 a	 systemic	 view	 that	 includes	

consumers	 and	 other	 entities	 in	 a	 value	 chain.	 This	 perception	 of	 services	 is	 the	 one	

taken	 in	 service	 science	 which	 takes	 a	 system	 view	 of	 services.	 Maglio	 and	 Spohrer	

(2008)	 defines	 service	 systems	 thus:	 “value	 co-creation	 configuration	 of	 people,	

technology,	 value	 proposition	 connecting	 internal	 and	 external	 service	 systems,	 and	

shared	information”.	We	believe	that	this	view	reflects	better	the	different	mechanisms	

for	 service	 innovation,	 which	 can	 occur	 through	 organizational	 change,	 new	

technologies	or	new	value	proposition.	 In	this	way,	we	believe	that	service	 innovation	

and	co-creation	are	closely	linked	as	they	involve	the	same	mechanisms.		

Markedly,	Tether	(2014)	argues	that	addressing	services	heterogeneity	through	

the	commoditization	of	services	is	a	source	of	innovation.	In	our	view,	this	is	not	easily	

reconcilable	with	the	growing	trend	for	innovation	to	move	towards	providing	greater	

user-value.	As	 the	author	notes,	highly	personalized	services	can	get	 costly	 to	deliver,	

and	 traditional	 business	 logic	 would	 push	 towards	 standardization	 to	 reduce	 costs.	

However,	a	growing	number	of	 innovation	scholars	have	argued	that	commodification	

was	no	longer	sustainable	(Prahalad	and	Ramaswamy,	2004b;	Teece,	2010).	Instead,	the	

current	 business	 context	 is	 encouraging	 companies	 to	 compete	 on	 the	 basis	 of	

integrating	customers	in	their	innovation	processes,	in	order	to	optimize	value	creation	

and	 delivery.	 Tether	 (2014)	 does	 present	 a	 more	 nuanced	 view	 of	 this	 type	 of	

innovation	through	the	creation	of	customizable	modules	for	different	clients.	Arguably,	

an	important	source	of	service	innovation	would	be	one	that	would	allow	companies	to	

increase	the	increase	the	level	of	personalization	of	the	services	while	keeping	costs	to	a	

minimum.	

To	resume,	in	regard	to	the	definition	of	services,	we	take	a	more	nuanced	view	

of	 the	 nature	 of	 services	 in	 regard	 to	 IIPH	 and	 posit	 that	 most	 services	 exists	 on	

product-service	 continuum.	 In	 addition,	we	 believe	 that	 services	 should	 be	 seen	 as	 a	
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system	and	that	co-creation	is	the	basis	for	service	innovation.	Finally,	we	believe	that	

pure	 commoditization	 as	 form	 service	 innovation	 does	 not	 reflect	 the	 importance	 of	

user	 value	 and	 individualized	 consumer	 experience	 as	 a	 source	 of	 competitive	

advantage	in	the	current	business	environment.		

	

2.8 Business Model Innovation 
The	 current	 business	 context,	 shaped	 by	 the	 internet	 and	 increasing	

transparency	 and	 the	 multiplication	 of	 customer	 choice,	 has	 shifted	 the	 traditional	

balance	 between	 customer	 and	 companies.	 Given	 this,	 Teece	 (2010)	 argues	 that	

businesses	need	 to	become	more	 consumer	 centric,	 as	 the	 supply-side	driven	 logic	of	

the	 industrial	era	 is	no	 longer	viable.	At	 the	same	time,	companies	also	need	to	 figure	

out	 ways	 to	 capture	 and	 deliver	 value	 from	 their	 innovation	 for	 their	 ventures	 to	

succeed:	this	requires	innovators	to	build	a	coherent	business	model.	While	noting	that	

a	multitude	of	business	model	definitions	exist,	Teece	(2010)	offers	the	following	one:		

	

“a	business	model	articulates	the	logic	and	provides	data	and	other	evidence	that	

demonstrates	how	a	business	creates	and	deliver	value	 to	customers.	 It	also	outlines	 the	

architecture	 of	 revenues,	 costs,	 and	 profits	 associated	 with	 the	 business	 enterprise	

delivering	the	value.”	(Teece,	2010)		

	

In	addition,	he	stresses	that	the	business	model	should	show	how	the	company	

will	develop	a	“sustainable	competitive	advantage	and	turn	in	a	super	normal	profit”	and	

that	business	model	innovation	is	key	to	accommodate	changing	technology,	laws,	and	

business	 environments.	 With	 case	 studies	 of	 Internet-enabled	 business	 models,	 he	

demonstrates	 how	 business	 models	 can	 both	 facilitate	 and	 represent	 innovation.	

Furthermore,	 Teece	 (2010)	 contends	 that	 companies	 can	 retain	 a	 competitive	

advantage	by	creating	a	value	proposition	for	each	customer	segment,	as	well	ensuring	

key	 elements	 of	 their	 business	 model	 are	 hard	 to	 replicate.	 Finally,	 the	 author	

emphasizes	 that	 technological	 innovation	 without	 an	 adequate	 business	 model	 is	

ineffective	 and	 will	 not	 allow	 innovators	 to	 profit	 from	 their	 inventions.	 Therefore,	
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companies	should	seek	to	improve	their	business	models	by	using	insight	and	creativity,	

acquiring	a	wealth	of	customer	information	and	intelligence,	and	through	learning	and	

experimentation.	

Although	 researchers	 agree	 that	 the	 business	 model	 does	 not	 have	 a	 clear	

armature	 in	 either	 innovation	 studies	 or	 economics,	 Teece	 (2010)	 links	 the	 business	

model	 to	 the	 theory	of	 competitive	advantage	and	as	a	necessary	 capability	 for	 firms.	

We	 agree	 with	 the	 author’s	 position	 on	 the	 importance	 of	 the	 business	 model.	 This	

argument	 is	 also	 advanced	by	Chesbrough	 et	 al.,	 (2002;	 2010)	 and	Demil	 and	Lecocq	

(2010).	 In	 addition,	 most	 researchers	 agree	 on	 the	 basic	 elements	 of	 the	 business	

model:	value	creation	value	delivery	and	capture	mechanisms	(Demil	&	Lecocq,	2010).	

In	 his	 text,	 Teece	 (2010)	 explicitly	 defines	 three	 roles	 for	 new	 technologies	 in	

business	 model	 innovation.	 Technologies,	 like	 the	 Internet,	 necessitate	 and	 create	

opportunities	 for	 new	 value	 proposition	 and	 delivery.	 They	 can	 also	 have	 a	 major	

impact	on	the	cost	side	of	the	business	model,	as	cloud	computing	is	currently	doing.	Of	

course,	 technologies	 can	be	 at	 the	 source	 of	 the	business	model	 itself.	We	 agree	with	

these	basic	roles	for	technology.	For	instance,	Wu	et	al.	(2015)	show	how	cloud-based	

design	and	manufacturing	enabled	the	creation	of	software	as	a	service	industry,	which	

was	critical	for	the	development	of	the	Drone	As	A	Service	industry.		

While	we	agree	with	these	roles	for	technology	in	the	business	model,	we	believe	

that	 Teece	 (2010)	 neglects	 two	 important	 roles	 for	 technology	 in	 business	 model	

innovation.	First,	 as	an	asset	or	enabler	of	processes	 that	allow	companies	 to	 retain	a	

hard-to-duplicate	business	model;	second,	as	a	tool	to	facilitate	the	experimentation	and	

learning	necessary	for	the	construction	of	an	effective	business	model.	As	Teece	(2010)	

argues,	Wal-Mart’s	“innovative	and	lean	purchasing	logistics	and	IT	systems”	were	key	to	

ensuring	 that	 its	 business	 model	 would	 be	 hard	 to	 emulate.	 In	 this	 case,	 Walmart’s	

processes	were	enabled	by	IT	systems	to	ensure	smooth	communication	and	sharing	of	

data.	Similarly,	Google’s	key	value	offering,	 the	PageRank	algorithm,	which	created	an	

Internet	ranking	system,	is	shored	up	by	an	important	amount	software	and	hardware	

created	 in-house.	These	 in-house	 technologies	are	assets	 that	are	hard	 to	acquire	and	

replicate	 by	 any	 firms.	 In	 both	 cases,	 these	 technologies	 ensure	 that	 the	 companies’	

business	model	will	maintain	a	sustainable	competitive	advantage.	
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Technology	can	significantly	aid	in	the	experimentation,	simulation	and	learning	

that	 Teece	 (2010)	 deems	 key	 to	 business	model	 innovation.	 For	 instance,	 the	 author	

highlights	 that	 companies	 should	 acquire	 high	 levels	 of	 customer	 information	 and	

intelligence	 in	 order	 to	 offer	 the	 best	 value	 proposition	 to	 each	 customer	 segment.	

Again,	 technology	 can	be	 instrumental	 for	 this	 task.	Martínez-López	&	Casillas	 (2013)	

point	 to	 the	 use	 technologies	 like	 AI	 in	 industrial	 marketing	 to	 help	 businesses	 sift	

through	 an	 increasing	 wealth	 of	 information	 and	 generate	 useful	 insights	 to	 support	

strategic	decision-making.		

To	 conclude,	 we	 agree	 with	 Teece	 (2010)	 on	 the	 importance	 of	 the	 business	

model	for	competitive	advantage	and	to	capture	innovation,	as	well	as	its	basic	tenets.	

We	also	agree	with	 the	 role	of	 technology	 in	 creating	new	value	proposition,	delivery	

methods,	and	cost	structures,	as	well	as	creating	entirely	new	business	models.	Beyond	

these,	we	point	to	new	roles	for	technology	in	business	model	innovation:	as	an	aid	to	

maintain	a	hard-to-replicate	business	model	and	as	a	tool	for	business	model	design.	

	

2.9 Design Thinking 
A	 key	 issue	 when	 using	 design	 thinking	 as	 a	 theoretical	 tool	 is	 its	 lack	 of	

theoretical	 foundation	 in	 the	 academic	 literature.	 Tim	 Brown,	 CEO	 of	 IDEO,	 is	 a	

practitioner	and	as	others	in	his	field,	he	uses	his	own	experiences	as	the	basis	for	his	

models.	 The	 work	 of	 Tim	 Brown	 and	 IDEO	 founder	 David	 Kelley,	 while	 limited	 in	

empirical	investigation,	remains	the	most	influential	in	design	thinking.	In	this	section,	

we	will	explore	Brown’s	take	on	design	thinking	and	how	it	relates	to	innovation,	using	

his	2009	work	Change	by	Design.		

Brown	 (2008)	 points	 to	 increasing	 commoditization	 within	 industries	 as	 a	

reason	for	companies	to	engage	with	design	thinking.	Furthermore,	he	argues	that	many	

of	 the	 problems	 and	 needs	 of	 customers	 are	 rarely	 answered	 through	 traditional	

innovation	 thinking.	 He	 believes	 that	 to	 create	 better	 innovations	 that	 remain	

competitive	 for	 longer,	 firms	 must	 reject	 their	 technical	 focus	 and	 embrace	 human-

centeredness	in	design	and	innovation.	However,	that	does	not	mean	that	the	technical	
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capabilities	are	not	 relevant.	Brown	(2008)	argues	 that	design	 thinking	 is	a	discipline	

that	combines	three	views	to	create	ideal	solutions	to	problems.	

	First,	 using	 methods	 from	 the	 design	 discipline,	 the	 innovator	 acquires	 deep	

insights	 into	 the	problem	sphere,	 or	 in	other	words,	 the	 customer’s	needs.	 Second,	 in	

innovating,	 the	 firm	 must	 consider	 what	 is	 technologically	 feasible,	 or	 what	 will	 be	

within	 the	 near	 future.	 Third,	 the	 innovation	 has	 to	 make	 sense	 from	 a	 business	

perspective.	 We	 have	 already	 seen	 that	 the	 business	 model	 is	 an	 essential	 part	 of	

innovation,	which	is	a	stance	Brown	(2008)	agrees	with	as	well.		

These	 three	 criteria	 are	 bound	 by	 constraints,	 and	 creating	 harmony	 between	

these	 is	 the	 core	 of	 design	 thinking.	 Brown	 (2008)	 argues	 that	 firms	 that	 only	 create	

offerings	that	match	their	current	business	model	will	focus	on	efficiency,	and	thus	only	

generate	 incremental	adjustments.	As	 for	 technology-driven	 firms	mainly	preoccupied	

by	 technological	 breakthroughs,	 ultimately	 risk	 that	 their	 products	 neither	 fit	 the	

business	model	or	have	any	demand.	Conversely,	companies	solely	driven	by	what	they	

consider	 basic	 human	 needs	 or	 desires	 might	 not	 provide	 sufficient	 value	 without	

technological	improvement	or	a	viable	business.	Therefore,	companies	that	can	balance	

the	three	constraints	can	reach	a	higher	innovative	potential.		

Brown	 (2008)	 presents	 a	 separate	 view	 of	 the	 innovation	 process,	 which	

explains	how	the	 firm	finds	 the	best	solutions	among	these	constraints.	The	 firm	uses	

three	 overlapping	 spaces.	 First,	 Inspiration,	 which	 is	 the	 sphere	 where	 the	 firm	

understands	the	problem	and	the	motivation	behind	the	search	for	solutions.	Second	is	

Ideation,	where	the	firm	generates	ideas,	develops	them,	and	tests	their	potential.	Last,	

Implementation	 is	 where	 the	 path	 from	 idea	 to	 market	 is	 created.	 These	 phases	 are	

overlapping	in	an	iterative,	non-linear	process.		

Design	Thinking	provides	many	diverging	perspectives,	but	Brown’s	framework	

is	 both	 widely	 used	 and	 considered	 amongst	 the	 dominant	 formulations.	 Design	

thinking	 has	 been	 criticized	 on	 the	 grounds	 that	 it	 is	 not	 an	 academically	 anchored	

theory	 (Johansson-Sköldberg	 et	 al.,	 2013)	 and	 that	 empirical	 data	 is	 lacking	 (Kimbell,	

2011).	While	 we	 agree	 with	 these	 critiques	 when	 design	 thinking	 is	 considered	 as	 a	

whole,	 we	 believe	 that	 a	 stronger	 case	 can	 be	 made	 when	 its	 components	 are	

considered	separately.			
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We	 see	 the	 human-centeredness	 of	 design	 thinking	 as	 key	 to	 understanding	

innovation.	In	this	case	we	prefer	the	term	user-centeredness,	as	it	encapsulates	the	fact	

that	 the	 customer	 can	be	a	 company	as	well.	 Creating	offerings	 that	 fully	 embody	 the	

needs	 and	 contexts	 of	 the	 customer	 is	 where	 the	 value	 is	 generated.	 Certainly,	 the	

deeper	the	understanding	of	the	problem-sphere	and	the	demand	of	the	customer,	the	

better	 solutions	 can	 be	 created,	 which	 in	 turn	 leads	 to	 greater	 value.	 While	 user-

centeredness	 is	 a	 key	 concept	within	 design	 thinking,	 it	 is	 in	 use	within	 the	 broader	

innovation	 literature.	We	 see	 parallels	 to	 both	 co-creation	 (Prahalad	 &	 Ramaswamy,	

2004b)	 and	 service-innovation	 (Tether,	 2014),	 where	 the	 customer	 both	 determines	

and	 helps	 create	 value.	 The	 link	 between	 design	 thinking	 and	 co-creation	 is	 also	

proposed	 by	 Steen	 (2013)	 who	 sees	 co-design	 as	 a	 process	 of	 collaborative	 design	

thinking.	 Furthermore,	 Leavy	 (2012)	 argues	 that	 co-creation	 and	 design	 thinking	

together	 mark	 a	 shift	 towards	 “market-pull”	 innovation	 in	 contrast	 to	 models	 of	

technology	push.		

While	 desirability	 can	 be	 theoretically	 endless	 it	 is	 limited	 by	 what	 is	

technologically	 feasible.	 Therefore,	 for	 firms	 to	 create	 the	most	 ideal	 solution	 for	 the	

customer	 it	must	also	 implement	 the	most	appropriate	 technology.	 In	Brown’s	(2009)	

work	it	is	unclear	from	where	this	technology	comes	from	and	who	creates	it.	However,	

drawing	 a	 parallel	 to	 open	 innovation	we	 found	 that	 the	 firm	 cannot	 rely	 on	 its	 own	

technical	resources	and	must	consider	looking	for	technological	advancements	outside	

the	firm.		

While	the	customer's	desire	and	the	technical	feasibility	are	essential	in	creating	

a	 valuable	 offering,	we	 agree	with	Brown	 (2008)	 that	 a	 viable	business	 framework	 is	

necessary	 for	 the	 firm	to	commercialize	an	 invention	successfully.	 In	other	words,	 the	

business	 model	 is	 an	 essential	 part	 of	 design	 thinking	 itself.	 In	 our	 view,	 the	 three	

constraints	 that	 Brown	 (2008)	 presents	 are	 already	 covered	 in	 the	 innovation	

literature,	albeit	not	combined	in	this	particular	way.		

In	addition,	we	see	further	links	between	other	key	design	thinking	features	and	

general	innovation	concepts.	The	Inspiration	phase	can	be	linked	to	understanding	the	

demand	 or	 more	 specifically	 understanding	 the	 user-need.	 And	 arguably,	 the	

Implementation	phase	could	be	considered	the	formulation	of	a	viable	business	model.	
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However,	we	believe	 that	 the	 ideation	phase	 requires	 further	 scrutiny.	 Brown	 (2008)	

mentions	both	visualization	and	prototypes	as	the	typical	tools	in	the	Ideation	phase—	

although	 some	design	 thinking	practitioners	 give	prototyping	 its	 own	 space	 in	design	

thinking	(Carlgren,	2013).	For	Brown	(2008)	ideas	are	tested	with	customer	input	and	

new	insights	are	implemented	in	an	iterative	process.	We	see	Brown’s	(2009)	iterative	

process	 as	 completely	 in	 line	 with	 the	 current	 innovation	 literature.	 The	 iterative	

approach	 was	 also	 suggested	 by	 Nonaka	 and	 Takeuchi	 (1995),	 whose	 work	 was	 the	

basis	 for	 the	 understanding	 of	 innovation	 in	 Japan.	 In	 addition,	 other	 scholars	 have	

pointed	 to	 similar	 iterative	 processes	 as	 key	 to	 innovation	 (Dodgson	 2006;	 Rothwell,	

1994;	Teece	2010).	For	example,	Dodgson	and	Gann	(2006)	argue	for	the	importance	of	

early	 and	 rapid	 prototyping	 in	 the	 innovation	 process	 with	 the	 case	 of	 Procter	 &	

Gamble.	 Rothwell	 (1994)	 and	 Teece	 (2010)	 advocates	 for	 the	 use	 of	 tools	 like	

visualizations	and	simulations	in	product	development.	

With	 limited	 empirical	 data	 on	 Brown’s	 (2009)	 design	 thinking	 approach,	 we	

have	mainly	discussed	it	from	the	view	of	our	previous	theories	and	we	generally	agree	

with	 the	criteria	set	by	Brown.	The	different	parts	of	design	 thinking	can	be	 linked	 to	

various	 models	 within	 the	 innovation	 literature	 and	 to	 the	 importance	 of	 business	

models.	Brown’s	view	of	design	thinking	combines	constraints	in	a	way	we	see	similar	

to	 the	 innovation	 process	 in	 developing	 countries.	 So,	 while	 Brown’s	 (2009)	 overall	

formulation	of	design	thinking	might	needs	to	be	substantiated	with	 further	empirical	

evidence,	we	believe	that	the	individual	parts	have	strong	foundation	in	the	innovation	

literature.		

2.9.1 Thinking in Design Thinking 

Another	 view	of	 the	design	 thinking	process	 is	 that	 the	way	designers	 think	 is	

different	 from	 the	 scientific	 approaches	 of	 deduction	 and	 induction.	When	 faced	with	

‘wicked	 problems’—as	 Buchanan	 (1992)	 defines	 as	 problems	 that	 have	 apparent	

paradoxical	 solution—the	 firm	 must	 apply	 a	 different	 way	 of	 thinking,	 if	 it	 is	 to	

overcome	 the	 paradox	 or	 a	 least	 create	 balance.	 Dorst	 (2011)	 argues	 that	 abductive	

thinking	 is	 the	 core	 of	 design	 thinking,	 and	 a	method	 to	discover	 solutions	 to	wicked	

problems.	According	 to	Dorst	 (2011),	 the	designer	 takes	on	problems	where	both	 the	
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‘what’	 (object,	 system,	 service)	 and	 the	 ‘how’	 (working	principles)	 are	unknowns	and	

only	 the	 result	 or	 desired	 value	 is	 determined.	 Since	 this	 is	 an	 equation	 with	 two	

unknowns,	 the	designer	must	 initially	create	a	hypothetical	proposal.	First	a	 ‘frame’	 is	

created,	this	is	an	inductive	process	where	are	a	proposed	‘how’	is	established.	The	new	

frames	are	taken	not	from	the	problems	themselves,	but	from	the	context	around	them.	

Developing	the	frames	can	present	new	paradoxes	or	opportunities,	which	in	turn	will	

require	and	inspire	new	frames.	The	designer	will	thus	move	through	the	hypothetical	

frames	with	a	shifting	deductive	and	inductive	approach,	with	the	goal	of	moving	closer	

to	 a	 solution	 that	 incorporates	 the	 paradoxes	 and	 solves	 them.	 The	 process	 thus	

contains	both	induction	and	deduction	and	is	an	analytical	reasoning	process.	

												This	 view	 adds	 valuable	 insight	 to	 Brown’s	 (2009)	 conception	 of	 design	

thinking.	Abductive	 thinking	 is	 a	 cognitive	way	of	 engaging	with	 the	 three	 innovation	

spaces	Brown	(2008)	presents.	One	could	see	 the	desired	value	as	 the	demand	of	 the	

customer	and	that	the	‘what’	and	‘how’	are	the	technical	feasibility	and	business	model	

viability.	When	 viewed	 this	 way,	 Dorst’s	 (2011)	 abductive	 thinking	 argument	 can	 be	

considered	an	approach	to	how	the	firm	moves	back	and	forth	between	the	criteria	of	

constraints.	 Therefore,	 while	 Dorst’s	 (2011)	 view	 of	 the	 design	 thinking	 process	 is	 a	

distinctly	 different	 focus	 from	 that	 of	 Brown,	 we	 do	 not	 necessarily	 see	 them	 as	

conflicting	ideas.		

It	 could	be	argued	 that	 this	broader	way	of	 thinking	 is	 time	consuming	and	an	

inefficient	way	of	 innovating,	but	as	we	have	seen	so	 far,	 the	user-value	of	 innovation	

can	 be	 as	 important	 as	 cost	 and	 time	 factors.	 This	 is	 also	 the	 stance	 taken	 by	Brown	

(2008)	 and	 by	 Martin	 (2009)	 who	 argue	 that	 abductive	 thinking	 will	 help	 generate	

more	 and	 better	 ideas.	 We	 also	 consider	 the	 abductive	 approach	 helpful	 to	

understanding	how	companies	can	create	solutions	that	might	not	be	obvious	or	fit	the	

current	business	model.	Martin	 (2009)	states	 that	abductive	 reasoning	 is	 less	 focused	

on	 figuring	 out	 whether	 a	 specific	 solution	 holds	 true	 or	 not,	 and	 is	 rather	 used	 to	

expand	on	what	could	possibly	hold	true.	For	example,	Dong	(2015)	found	that	when	a	

committee	was	 faced	with	 the	decision	whether	 to	 invest	 in	new	product	 concepts	or	

not,	deductive	thinking	and	abductive	thinking	yielded	different	results.	When	applying	
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abductive	 reasoning	 the	 committee	 members	 were	 more	 likely	 to	 accept	 product	

concepts	as	they	created	new	frames	for	how	these	concepts	could	work.	

						In	 short,	 abductive	 thinking	 provides	 an	 understanding	 of	 how	 companies	

engage	 in	 design	 thinking	 and	 is	 a	 methodological	 understanding	 of	 the	 iterative	

approach	 to	 innovation.	 Abductive	 thinking	 is	 way	 to	 create	 solutions	 to	 wicked	

problems,	where	the	solution	initial	appears	paradoxical	and	new	conceptual	thinking,	

creating	 new	 frames,	 is	 required.	 In	 addition,	 it	 can	 help	 companies	 approach	 key	

questions	of	demand,	feasibility	and	business	model.		

	

2.10 Technology and Innovation 
Technology	and	innovation	have	been	linked	together	since	the	inception	of	the	

field	 (Fagerberg,	 2006).	 However,	 as	 we	 have	 seen	 in	 the	 previous	 sections	 of	 this	

review,	although	the	use	of	technology	within	the	innovation	process	is	often	referenced	

to,	 its	 exact	 role	 is	 often	 neglected.	 Dodgson	 and	 Gann	 (2014)	 examines	 the	 role	 of	

technology	in	the	innovation	process	and,	while	acknowledging	factors	like	culture	and	

socio-economic	 context,	 he	 argues	 that	 it	 can	 have	 a	 “transformational”	 effect	 on	 the	

innovation	process.	He	points	towards	the	 impact	of	digitalization	and	the	Internet	on	

communication,	 and	 places	 emphasis	 on	what	 he	 calls	 “innovation	 technologies”.	 	 He	

believes	they	play	a	role	in	enabling	experimentation,	prototyping,	and	visualization—

key	 activities	 in	 the	 development	 process.	 Through	 case	 studies,	 Dodgson	 and	 Gann	

(2014)	demonstrates	the	effect	of	new	technologies	on	firms’	 innovation	strategies.	 In	

the	case	of	 the	global	engineering	and	design	services	 firm	Arup,	 it	 is	used	to	support	

knowledge	 sharing	 in	 projects	 and	within	 the	 organization,	 as	well	 as	 providing	 new	

capabilities	 to	 the	 firm.	 For	 instance,	 Arup’s	 use	 of	 technology	 was	 instrumental	 in	

building	 the	 fire	 engineering	 business.	 In	 the	 case	 of	 Procter	 and	 Gamble,	 innovation	

technologies	 are	 instrumental	 in	 supporting	 the	 open	 innovation	 processes	 of	 the	

company.	 This	 includes	 assisting	 the	 “creation,	 transfer	 and	 utilization	 of	 knowledge	

across	organizational	boundaries”	by	increasing	openness	and	connectivity.	An	example	

is	 the	 use	 of	 artificial	 intelligence	 to	 support	 data-mining	 on	 their	 platform,	 where	

employees	across	the	word	communicate	and	share	research.	All	in	all,	technology	can	
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be	 instrumental	 in	 problem-solving,	 it	 can	 facilitate	 collaboration,	 and	 heighten	 the	

innovation	process.	While	Dodgson	and	Gann	(2014)	describes	the	productive	impact	of	

technology,	 he	 also	warns	 against	 the	 de-skilling	 of	 labor	 it	 can	 engender.	 Rather,	 he	

encourages	 companies	 to	use	 these	 technological	 capabilities	 to	 “supplement	 the	 skills	

and	creativity	of	 their	employees.”	 	He	also	cautions	 that	 introducing	new	technologies	

can	also	bring	about	organizational	and	management	issues	like	re-training	and	demand	

for	new	skills.	

We	agree	with	the	author’s	proposition	that	innovation	technologies	enable	the	

innovation	 strategies	 of	 firms	 and	 become	 a	 source	 of	 competitive	 advantage.	 As	we	

have	 seen	 in	 Rothwell’s	 (1994)	 work,	 the	 “electronic	 tool-kit”	 is	 instrumental	 in	

unlocking	 the	 SIN	 model.	 Equipped	 with	 the	 tool-kit,	 companies	 can	 go	 through	 the	

innovation	process	 faster,	 and	 at	 a	 lesser	 cost	 compared	 to	 previous	 generation.	 This	

innovation	 process	 is	 built	 on	 the	 closer	 integration	 of	 the	 internal	 functions	 and	 of	

external	 actors,	 and	 is	 highly	 dependent	 on	 strong	 communication	 between	 the	

different	parts.	Technologies,	ranging	from	CAD	to	cloud-computing	and	Virtual	Reality,	

allow	 companies	 to	 engage	 more	 closely	 with	 their	 consumers	 and	 different	

departments	by	sharing	the	same	interface.	CAD	for	instance,	enables	the	manufacturing	

team	to	work	directly	on	prototypes	at	 the	same	time	as	 the	design	team.	 In	addition,	

Dodgson	and	Gann	(2005;	2006;	2014)	shows	that	in	the	case	of	companies	pursuing	an	

open	innovation	strategy,	like	IBM	and	Procter	and	Gamble,	the	need	to	exploit	a	large	

amount	of	external	data	led	to	the	development	of	AI	aided	platform.	

In	addition,	we	also	agree	that	a	key	value	for	the	innovation	technologies	is	their	

ability	 to	make	 experimentation	 less	 costly	 and	 time-consuming,	 as	well	 as	 to	 unlock	

new	 opportunities.	 Indeed,	 Thomke	 (2003)	 stresses	 the	 value	 of	 experimentation	 for	

firms	as	a	way	to	accumulate	knowledge	and	evaluate	the	benefits	of	different	solutions,	

as	well	as	improve	their	performance.	Further,	both	Thomke	(2003)	and	Dodgson	and	

Gann	(2005;	2014)	demonstrate	how	digitalization	can	bridge	physical-digital	systems	

and	 thereby	 creating	new	 services.	 Examples	 of	 such	 innovations	 are	 apparent	 in	 the	

health	sector	with	 the	advent	of	 telemedicine	and	remote	surgery.	Dodgson	and	Gann	

(2014)	also	discusses	the	case	of	Arup:	their	simulation	of	fires	in	building	brought	the	
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creation	 of	 a	 new	 service	where	 they	 advise	 construction	 companies	 on	 the	 best	 fire	

safety	procedure.	

In	short,	we	agree	with	the	author’s	main	proposition	that	technologies	support	

firms’	 innovation	 strategies	 and	 become	 part	 of	 their	 competitive	 advantage.	 In	

addition,	 innovation	 technologies	 help	 reduce	 the	 costs	 and	 time	 of	 experimentation	

while	unlocking	new	business	opportunities.									

	

2.11 Key Insights 

Table	5-	Summary	of	insights	from	Literature	Review	

Themes		 Key	Insights	

Innovation	Processes	 ● Innovation	 processes	 include	 vertical	

and	 horizontal	 elements,	 as	 well	 as	

feedback	loops	and	external	actors. 

● Cost	 and	 time	 are	not	 the	 only	 factors	

in	innovation.	 

● The	 role	 of	 the	 technological	 toolkit	 is	

crucial	 in	 facilitating	 the	 learning	

process	 and	 information	 sharing	 in	

innovation	system.	 

Open	Innovation		 ● Firms	 cannot	 act	 alone	 in	 the	

innovation	process. 

● ICT	 is	 an	 important	 tool	 to	 connect	 to	

external	 actors	 and	 access	 external	

innovation.	 

● Internal	R&D	functions	remain	key	 for	

companies	 to	 fully	 integrate	

knowledge. 

● The	 business	 model	 is	 essential	 to	

understand	 whether	 to	 integrate	 or	

outsource	technology. 
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Co-creation	 ● User-centeredness	is	the	main	driver	of	

innovation,	 while	 time	 and	 cost	 are	

losing	importance. 

● Arguably,	 some	of	 the	older	models	of	

innovation	 include	 some	degree	of	 co-

creation. 

● Firms	would	need	 to	 teach	 consumers	

about	 their	 products	 in	 order	 to	 fully	

engage	in	co-creation. 

Innovation	in	Developing	Countries		 ● Innovation	in	developing	countries	has	

many	 similarities	 to	 the	 newer	

paradigms	 in	 innovation	 studies	 like	

open	 innovation,	 co-creation,	 design	

thinking	 and	 business	 model	

innovation.	 

● Key	 emphasis	 of	 innovation	 in	 DCs	 is	

on	 how	 consumer	 demands,	 despite	

constraints,	 can	 be	 met	 through	

combining	 the	 right	 choices	 of	

technology	 and	 suitable	 business	

models.	 

Service	Innovation		 ● Most	 services	 do	 not	 have	 all	 the	

characteristics	of	a	"true	service" 

● Services	should	be	seen	with	a	system	

view	with	a	focus	on	co-creation.	

● Service	 innovation	 is	 approached	 by	

challenging	 the	 key	 characteristic	 of	 a	

service	but	commoditization	would	not	

be	a	source	of	innovation	in	the	current	

business	context. 

Business	Model	Innovation	 ● Business	 model	 innovation	 is	 key	 to	

competitive	advantage.	 

● Technology	 plays	 a	 key	 role	 in	
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innovation	 in	 terms	 of	 value	 creation,	

delivery,	as	well	as	costs.		 

● Technology	can	help	firms	sustain	their	

competitive	advantage.		 

● Experimentation	in	the	business	model		

and	 technology	 ca	 plays	 a	 role	 in	

business	model	experimentation.	 

Design	Thinking		 ● Design	 thinking	 focus	 on	 user-

centeredness. 

● Design	 thinking	 aims	 to	 find	 the	 ideal	

harmony	 between	 the	 constraints	 of	

demand,	technical	feasibility	and	viable	

business	models. 

● Abductive	 thinking	 is	 a	 cognitive	

methodology	 that	 helps	 the	 firm	

balancing	these	constraints.		 

Technology	and	Innovation		 ● Technology	 enables	 the	 innovation	

strategies	of	firms.		 

● Technology	 is	 key	 to	 the	

experimentation	process	in	developing	

a	 new	 product:	 it	 reduces	 cost	 and	

time,	and	unlock	new	user	value.	 
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3. Theoretical Framework 
In	 this	 chapter,	 we	 propose	 six	 themes	 that	 integrate	 the	 insights	 from	 our	

Literature	 Review.	 As	 we	 will	 discuss	 in	 the	 Methodology	 chapter,	 the	 theoretical	

framework	 helps	 us	 create	 our	 Interview	Guide.	 Later	we	will	 consider	 both	 our	 key	

insights	and	the	six	themes	in	our	Synthesis.		

	

Table	6	-	Description	of	theoretical	themes	

Six	Theoretical	Themes	 Description	
1.	 Open	 and	 Integrated	
Innovation	

Innovation	process	rarely	occurs	in	a	

closed	environment	and	involves	interaction	

with	external	knowledge	and	actors.	

2.	User	Involvement	 User-centeredness	 in	 innovation	 and	

the	 involvement	 of	 consumers	 in	 the	

innovation	 process	 is	 important	 in	 the	

current	business	context.	

3.	Knowledge	Integration	 Firms	 must	 be	 able	 to	 integrate	

knowledge	in	their	innovation	process.		

4.	Technology	for	Innovation	 Technology	 is	 an	 important	 conduit	

for	 innovation	 and	 supports	 for	 overall	

innovation	strategy.		

5.	Iterations	 Innovation	 is	 a	 learning	process	 that	

requires	experimentation	and	iterations.	

6.	Innovation	in	Balance	 Successful	 innovation	 requires	 a	

balance	between	technology,	business	model	

and	demand.		
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3.1 Open and Integrated Innovation 

The	 innovation	 process	 rarely	 occurs	 in	 a	 closed	 environment	 and	 involves	

interaction	with	external	knowledge	and	actors.	 Innovation	scholars	depict	 innovation	

as	occurring	 in	a	system	which	 include	consumers,	 suppliers,	and	outside	researchers	

(Rothwell	 1994;	 Hobday	 2005;	 Fagerberg	 2006).	 Indeed,	 Chesbrough	 et	 al.	 (2006)	

argues	 that	 firms	 run	 the	 risk	 of	 falling	 behind	 when	 they	 attempt	 to	 insulate	 their	

product	development	process.	 In	addition,	 services,	which	account	 for	 the	majority	of	

the	output	of	industrialized	economies,	are	the	result	of	the	coordination	of	internal	and	

external	entities	and	actors.	Furthermore,	an	 important	 locus	for	service	 innovation	is	

through	greater	cooperation	between	actors.		

	

3.2 User Involvement 

User-centeredness	 in	 innovation	 and	 the	 involvement	 of	 consumers	 in	 the	

innovation	 process	 is	 important	 in	 the	 current	 business	 context.	 It	 confronts	 the	

traditional	 logic	 of	 optimizing	 cost	 and	 time	 factors	 in	 the	 innovation	 process.	 This	

theme	 recurs	 both	 in	 co-creation,	 design	 thinking,	 service	 innovation,	 and	 business	

model	 innovation.	 Authors	 in	 these	 fields	 argue	 that	 user	 engagement	 or	 a	 deep	

knowledge	 of	 the	 consumer	 is	 key	 for	 firms	 to	 compete.	 Indeed,	 Prahalad	 and	

Ramaswamy	(2004b)	posit	that	firms	should	focus	on	co-creating	with	their	consumers	

in	their	innovation	process	in	order	to	compete	in	the	modern	economy.		

	

3.3 Knowledge Integration 

Given	 the	 importance	 of	 acquiring	 knowledge	 and	 information	 in	 the	 current	

innovation	regime,	the	issue	of	how	well	firms	integrate	knowledge	in	their	innovation	

process	 also	 gains	 importance.	Without	 adequate	 processes	 for	 interaction,	 accessing	

new	knowledge	is	arguably	not	useful	for	the	firm.	For	Rothwell	(1994),	the	SIN	model	

is	the	best	performing	innovation	model	because	it	acquires	and	integrates	knowledge	

more	 efficiently	 than	 the	 previous	 generation	 models.	 Other	 authors	 also	 stress	 the	
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importance	 of	 acquiring	 knowledge	 but	 also	 developing	 the	 necessary	 capacities	 to	

exploit	it	internally.	Teece	(2010)	stresses	the	role	of	management	in	ensuring	that	new	

knowledge	 is	well	utilized	 to	 improve	 the	business	model.	This	 reasoning	 can	also	be	

seen	 in	open	 innovation:	accessing	new	technology	 is	key	but	 internal	capabilities	are	

necessary	to	internalize	the	benefits.			

	

3.4 Technology for Innovation 

Technology	is	an	important	conduit	for	innovation	in	the	business	model	and	in	

service	 innovation.	 Teece	 (2011)	 refers	 back	 to	 the	 internet	 and	 cloud	 computing	 in	

creating	 new	 value	 for	 users	 and	 transforming	 cost	 structure.	 Technology	 can	 drive	

service	 innovation	 by	 disrupting	 service	 characteristics.	 Further,	 technology	 can	 also	

support	the	overall	innovation	strategy	or	business	model	innovation,	and	thereby	help	

maintain	a	competitive	advantage	(Dodgson	2006;	Rothwell	1994).	This	 is	 the	case	of	

the	 Rothwell’s	 (1994)	 technological	 tool-kit	 that	 supports	 the	 communication	 and	

system	 integration,	 and	 Dobson	 (2006)	 innovation	 technologies	 that	 support	 open	

innovation	strategies.		

	

3.5 Iterations 

Innovation	 is	 a	 learning	 process	 that	 requires	 experimentation	 and	 iterations.	

This	is	apparent	both	in	terms	of	developing	new	products	and	in	terms	of	developing	

an	adequate	business	model.	Teece	 (2011)	 advocates	 for	 experimentation	 to	 improve	

the	business	model.	Furthermore,	the	importance	of	iterations	is	especially	prevalent	in	

design	 thinking,	 where	 taking	 an	 abductive	 approach	 can	 help	 the	 innovator	

continuously	improve	a	given	idea.		
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3.6 Innovation in Balance 

Successful	 innovation	 cannot	 solely	 come	 about	 through	 new	 inventions	 or	

increased	technological	capacity.	This	 idea	 is	reinforced	 in	business	model	 innovation,	

innovation	 in	 developing	 country,	 and	 design	 thinking.	 An	 adequate	 business	 model	

must	 accompany	 the	 invention	 to	 create	 value	 for	 the	 customer	 and	 the	 company	

(Teece,	2010).	When	new	technologies	are	considered	for	developing	country	markets,	

it	 is	 in	 the	 context	 of	 creating	 business	 models	 that	 match	 the	 local	 constraints	 and	

demand	 (Prahalad	 &	 Mashelkar,	 2010).	 This	 is	 similar	 to	 the	 approach	 of	 design	

thinking	where	 constraining	 factors,	 desirability,	 technical	 feasibility,	 and	 commercial	

viability,	must	be	balanced	(Brown,	2009).	
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4. Methodology 
In	this	chapter,	we	introduce	the	reader	to	the	methodological	approach	we	have	

adopted.	A	thorough	understanding	of	the	methodology	will	provide	the	reader	with	a	

deeper	 understanding	 of	 findings.	 It	 is	 also	 in	 the	methodology	 that	 the	 basis	 for	 the	

reliability	—	 “demonstrating	 that	 the	operations	of	 a	 study	 can	be	 repeated,	with	 the	

same	 results”	 (Yin	 2009)—	 and	 validity,	 following	 a	 suitable	 research	 design	 for	 the	

research	 question,	 of	 the	 research	 are	 established.	 A	 rigorous	methodological	 path	 is	

needed	 to	 follow	 scientific	 standards	 and	 we	 document	 our	 research	 design	 and	

procedures	 as	 closely	 as	 possible.	 	 The	 Research	 Onion	 by	 Saunders	 et	 al.	 (2012),	

supplemented	by	additional	elements,	guides	the	general	structure	of	the	methodology.	

We	also	acknowledge	the	limitations	of	our	study	at	the	end	of	this	chapter.	

	

Figure	7	-	Research	onion,	Saunders	et	al.	(2012)	

	
	

We	 consider	 this	 thesis	 an	 exploratory	 study,	 a	 result	 of	 the	 chosen	 field	 and	

research	question,	and	something	that,	we	will	show	influences	our	way	of	conducting	
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the	 research.	Academic	writing	on	 the	 role	 of	AI	 in	 innovation	processes	 is	 still	 in	 its	

infancy	 and	 for	 this	 reason	 we	 see	 an	 exploratory	 study	 as	 the	 most	 appropriate.	

Exploratory	 research	 is	 a	 flexible	 approach	 and	one	 can	which	 can	be	 adapted	 as	 the	

research	moves	ahead	and	new	data	and	insights	are	discovered	(Saunders	et	al.,	2012).	

The	purpose	of	our	study	is	to	understand	the	impact	of	AI	in	innovation	in	Indian	drone	

companies.	 This	means	 creating	 new	 theoretical	 insights,	 as	 well	 as	 refining	 existing	

theories.	 Reflecting	 this,	 we	 took	 on	 a	 pragmatic	 research	 philosophy	 with	 an	

exploratory	 aim	 and	 we	 follow	 an	 abductive	 research	 approach.	 In	 our	 research	

strategy,	case	studies	are	the	unit	of	analysis	and	grounded	theory	as	the	analytical	tool.		

Neither	case	studies	nor	GT	are	completely	fixed	methodological	entities	and	are	

both	flexible	to	be	conducted	in	ways	that	fit	a	particular	study.	We	believe	that	fits	the	

research	philosophy	of	pragmatism,	which	will	follow	this	section.	

 

4.1 Research Philosophy 
The	research	philosophy	defines	the	researcher’s	underlying	assumptions	about	

the	 development	 of	 knowledge	 and	 its	 nature.	 Therefore,	 it	 is	 an	 important	 aspect	 of	

how	the	research	is	structured	and	how	the	researcher	sees	the	findings.	The	research	

philosophy	 is	 not	 simply	 an	 abstract	 academic	 discussion,	 but	 has	 clear	 practical	

influence	on	the	way	the	research	should	be	conducted	(Saunders	et	al.,	2012).	 In	this	

paper	we	have	chosen	the	philosophy	of	pragmatism	since	it	aligns	with	both	our	use	of	

case	studies	and	GT.	

	 Pragmatism	 is	 an	 American	 research	 philosophy,	 initially	 proposed	 by	

mathematician	and	 logician	Charles	Sanders	Peirce	 in	 the	19th	 century	 (Jacobs,	2012).	

Peirce	 argued	 that	 the	 researchers	 should	 not	 be	 limited	 by	 their	 pursuit	 for	 best	

evidence	and	that	limited	evidence	can	be	used	in	conjunction	with	logic	and	reasonable	

inferences	 to	 develop	 further	 insights	 for	 inquiry	 (Jacobs,	 2012).	 In	 this	 way	

pragmatism	is	flexible	in	its	research	approach	and	dependent	on	the	research	question.		

Key	aspects	of	a	research	philosophy	are	epistemology	and	ontology.	Ontology	is	

related	to	the	nature	of	reality	and	is	expressed	in	the	assumptions	the	researcher	has	

about	 how	 the	 world	 operates,	 while	 epistemology	 considers	 what	 constitutes	
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acceptable	 knowledge	 (Saunders	 et	 al.	 2012).	 Core	 research	 philosophies	 exist	 on	 a	

spectrum	 between	 subjectivism	 and	 objectivism.	 For	 instance,	 a	 positivist	 has	 an	

objective	view	of	reality	as	a	concrete	structure,	and	therefore	mostly	seeks	to	explain		

the	 relationship	between	known	variables	 (Morgan	&	Smircich,	1980).	Conversely,	 an	

interpretivist	 sees	 reality	 as	 subjective	 and	 socially	 constructed	 and	 seeks	 to	

understand	 phenomenon.	 	 As	 for	 pragmatism,	 it	 is	 less	 concerned	 with	 those	

distinctions	and	 is	primarily	driven	by	the	practical	consequences	of	 the	research	and	

holds	 that	a	single	point	of	view	cannot	encapsulate	reality	 (Saunders	et	al.,	2012).	 In	

the	 ontology	 of	 pragmatism,	 actions	 and	 change	 are	 what	 gives	 meaning	 to	 the	

structures	within	our	world	(Goldkuhl,	2012).	While	 the	epistemology	of	positivism	is	

mostly	 concerned	 with	 explanations	 and	 interpretivism	 with	 understanding,	

pragmatism	can	be	useful	towards	a	broader	scope	of	acceptable	knowledge	(Goldkuhl,	

2012).	 With	 pragmatism,	 the	 researcher	 can	 also	 consider	 prescription,	 normative	

knowledge,	 and	 prospective	 knowledge	 essential	 types	 of	 knowledge.	 In	 the	

epistemology	 of	 pragmatism	 Goldkuhl	 (2012)	 refers	 to	 these	 as	 ‘constructive	

knowledge’.		

Given	this,	we	believe	that	pragmatism	and	our	research	are	a	suitable	fit.	While	

pragmatism	 accepts	 the	 view	 that	 reality	 is	 not	 completely	 objective,	 it	 gives	 more	

flexibility	than	interpretivism	in	the	range	of	acceptable	knowledge	and	methods.	This	

enables	 us	 to	 use	 the	 most	 appropriate	 combination	 of	 research	 techniques	 and	

procedures	to	answer	our	research	question.		

	

4.2 Research Approach 
The	 aim	 of	 the	 research	 is	 to	 gain	 an	 understanding	 of	 the	 role	 of	 AI	 in	 the	

innovation	 process.	We	 choose	 to	 adopt	 an	 abductive	 research	 approach	 as	 believe	 a	

purely	 deductive	 and	 inductive	 approach	 would	 not	 lead	 us	 to	 answer	 our	 research	

question	 adequately.	 The	 definition	 of	 the	 abductive	 method	 is	 that	 “[it]	 consists	 of	

assembling	 or	 discovering,	 on	 the	 basis	 of	 an	 interpretation	 of	 collected	 data,	 such	

combinations	of	 features	 for	which	 there	 is	 no	 appropriate	 explanation	or	 rule	 in	 the	

store	of	knowledge	that	already	exists.”	(Bryant	&	Charmaz,	2007).	In	practice,	no	single	
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research	 approach	 is	 fully	 applied	 and	 research	 often	 exhibits	 aspects	 of	 different	

approaches.	The	abductive	approach	exhibits	characteristics	of	both	as	it	dictates	a	back	

and	forth	between	empirical	evidence	and	theory	(Saunders	et	al.,	2016).		

Conversely,	the	deductive	method	takes	its	starting	point	from	theory,	which	in	

qualitative	research,	allows	the	researcher	to	start	from	a	defined	analytical	framework	

built	from	theory	or	build	assumptions	from	theory.		As	we	have	noted	in	our	literature	

review,	 there	 is	a	 limited	body	of	 research	on	our	particular	 topic.	Therefore,	 limiting	

our	study	to	these	and	taking	a	purely	deductive	approach	would	limit	the	discovery	of	

new	theories.	As	for	the	inductive	approach,	the	researcher	takes	a	starting	point	from	

the	 data,	 in	which	 she	 uncovers	 patterns.	 Through	 these	 patterns,	 the	 scholar	 builds	

possible	explanations	to	understand	a	phenomenon.	While	the	abductive	approach	has	

a	similar	aim,	it	achieves	it	through	an	iterative	process	between	empirical	evidence	and	

existing	 theories	 (Bryant	&	Charmaz,	2007;	Saunders	et	al.,	2012).	As	our	study	 looks	

specifically	 at	 AI	 and	 innovation,	 we	 cannot	 ignore	 the	 established	 evidence	 and	

theories	within	the	innovation	literature.	While	our	study	is	data-driven,	we	do	go	back	

and	compare	it	to	theory	to	finally	propose	a	synthesis	to	answer	our	research	question.	

	

4.3 Multi-Method Qualitative Study 
Within	 pragmatist	 research	 philosophy	 both	 qualitative-	 and	 quantitative	

research	methods	can	be	considered,	but	an	appropriate	mix	depends	on	the	nature	of	

the	 research	 question	 (Saunders	 et	 al.,	 2012).	We	 have	 chosen	 to	 rely	 on	 qualitative	

data,	 as	we	 believe	 our	 exploratory	 approach	would	 not	match	 quantitative	 analyses.		

We	 have	 chosen	 a	 multi-method	 qualitative	 study	 as	 we	 believe	 a	 mono-method	

qualitative	study	would	be	inadequate	in	solidifying	potential	findings	of	an	exploratory	

study.	This	means	 that	we	 are	using	different	 kinds	of	 qualitative	data	 to	 explore	 the	

research	question.	This	is	a	method	for	triangulation,	which	we	will	describe	in	a	later	

section	 of	 the	 methodology.	 Another	 methodological	 choice	 often	 considered	 for	 its	

strength	 is	 mixed	 methods	 research	 (Creswell,	 2009).	 However,	 this	 technique	 can	

create	 a	 very	 complex	 and	 time-consuming	 study	 (Johnson	 &	 Onwuegbuzie,	 2004).	
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Therefore,	given	our	time-constraints	and	the	focus	of	our	research,	we	believe	that	our	

study	is	best	answered	with	a	multi-method	qualitative	study.	

4.4 Research Strategy 
To	 conduct	 our	 research,	 we	 take	 on	 a	 strategy	 which	 include	 case	 study	

research	 and	 grounded	 theory	 analysis.	 This	 approach	 was	 advocated	 by	 Eisenhardt	

(1989)	 as	 an	 appropriate	 method	 for	 theory	 building,	 and	 Lehmann	 (2001)	 as	 a	

proposed	 approach	 for	 the	 study	 of	 technology	 in	 organizations.	 Similarly,	 to	 our	

research,	 the	 topic	 of	 Lehmann’s	 (2001)	 study	 had	 received	 little	 attention	 in	 the	

literature.	This	called	for	theory	building	on	the	subject.	Additionally,	he	argues	that	the	

nature	of	 information	systems	 in	organization	as	a	phenomenon	builds	on	both	social	

and	 technical	 aspects	 and	 increases	 the	 level	 of	 complexity	 in	 research.	 Given	 this	

premise,	 he	 asserted	 that	 the	 case	 study	approach	would	 allow	 for	 the	 exploration	of	

complex	 systems,	 while	 grounded	 theory	 would	 be	 the	 most	 adequate	 method	 for	

theory	 building.	 Therefore,	 we	 believe	 that	 this	 approach	 would	 also	 be	 the	 most	

suitable	for	our	investigation.	Our	research	topic	centers	on	the	role	of	AI	on	innovation	

with	 the	 assumption	 that	 both	 social	 and	 technological	 systems	 are	 in	 play.	 As	

previously	 noted,	 we	 aim	 to	 build	 hypotheses	 on	 our	 topic	 of	 observation	 given	 the	

paucity	 of	 empirical	 research	 on	 our	 topic.	 The	 choice	 of	 the	 case	 study	 as	 a	 unit	 of	

analysis	allows	for	an	 in-depth	exploration	of	 the	organizations.	At	 the	same	time,	 the	

use	of	grounded	theory	for	analysis	provides	us	with	tools	for	rigorous	theory	building.	

We	 explain	 the	 case	 study	 and	 grounded	 theory	 approach	 more	 in	 the	 following	

sections.	

4.4.1 Case Study	

We	used	 the	 case	 study	as	 a	unit	of	 analysis	because	 it	 enables	us	 to	 look	at	 a	

phenomenon	in	depth	and	build	theories	from	its	exploration.	Eisenhardt	(1989)	argues	

that	 case	 study	 research	 for	 theory	 building	 is	 especially	 appropriate	 when	 the	

phenomenon	 is	 relatively	 unexplored,	 current	 perspectives	 are	 inadequate	 due	 to	

limited	empirical	data,	or	that	there	is	conflicting	logic	with	the	new	phenomenon.	This	

generally	 resonates	 with	 our	 research	 question,	 since	 the	 literature	 on	 AI	 in	 an	
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innovation	perspective	is	very	limited	and	since	the	current	theories	do	not	incorporate	

AI	technology	in	neither	a	theoretical	perspective	nor	with	empirical	data.		

The	 use	 of	 case	 studies	 for	 theory	 building	 and	 generalizations	 is	 not	

unanimously	 agreed	 upon.	 However,	 Flyvbjerg	 (2006)	 argues	 that	 these	 views	 are	

based	 on	 misconceptions	 of	 case	 study	 research.	 First,	 he	 believes	 that	 practical	

knowledge,	 or	 context-dependent	 knowledge,	 should	 be	 considered	 valuable	 just	 as	

theoretical	 knowledge.	 We	 agree	 with	 this	 notion	 and	 it	 is	 clearly	 in	 line	 with	 our	

research	 philosophy	 of	 pragmatism.	 Second,	 it	 has	 also	 been	 argued	 that	 case	 study	

research	 is	mostly	useful	 for	generating	hypotheses,	but	Flyvbjerg	 (2006)	argues	 that	

this	is	a	misconception	and	that	case	studies	is	also	useful	for	theory-building.		

In	addition,	while	Flyvbjerg	(2006)	argues	that	a	single-case	study	is	acceptable	

for	 theoretical	 developments,	we	have	 chosen	 to	use	 a	holistic	multiple	 case	design	 as	

described	 by	 Yin	 (2009).	 The	 findings	 from	 a	 multiple	 case	 design	 are	 generally	

considered	 stronger	 than	 those	 from	 a	 single	 case	 study.	 This	 is	 due	 to	 the	 fact	 that	

having	 multiple	 cases	 can	 replicate	 results,	 which	 works	 similarly	 to	 doing	 multiple	

experiments	(Yin,	2009).		

4.4.2 Grounded Theory  

Grounded	 theory	gives	us	 the	 tools	 and	approach	necessary	 for	 the	analysis	of	

qualitative	data.	It	provides	a	roadmap	for	the	generation	of	theory,	built	on	systematic	

data	analysis	(Goulding,	2002).	“Essentially,	 the	methodology	 is	most	commonly	used	to	

generate	 theory	 where	 little	 is	 already	 known,	 or	 to	 provide	 a	 fresh	 slant	 on	 existing	

knowledge”	 (Goulding,	 2002).	 The	 end	 goal	 of	 grounded	 theory	 is	 to	develop	 theories	

which	 are	 defined	 as	 “a	 set	 of	 relationships	 that	 offer	 a	 plausible	 explanation	 of	 the	

phenomenon	under	study”	(Goulding,	2002;	Glaser,	1978).	This	is	achieved	through	the	

following	means;		

	

“These	include	the	constant	comparison	of	data	to	develop	concepts	and	categories;	

the	 gradual	 abstraction	 of	 data	 from	 the	 descriptive	 level	 to	 higher	 order	 theoretical	

categories,	or	one	all-encompassing	supreme	category	that	forms	the	basis	of	explanation;	

the	 use	 of	 theoretical	 sampling	 as	 opposed	 to	 purposive	 sampling;	 the	 writing	 of	
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theoretical	memos	which	help	track	the	process	and	provide	a	sense	of	reorientation;	and	

the	 saturation	 of	 data	 which	 requires	 the	 researcher	 to	 stay	 in	 the	 field	 until	 no	 new	

evidence	emerges”	(Goulding	2002;	Rennie	1998).			

	

Essentially,	the	process	entails	providing	explanations	or	categories	for	the	data	

collected	through	a	coding	method.	This	involves	an	iterative	process	between	data	and	

categories	until	all	nuances	are	captured	and	exhausted.	In	addition,	theoretical	memos	

are	written	throughout	the	process	to	guide	the	researcher	in	the	final	theory	building.		

Grounded	 theory	 was	 developed	 by	 (Heath	 &	 Cowley	 2004).	 Although	 the	

general	aim	of	the	method	has	remained	the	same,	the	authors	subsequently	diverged	in	

their	proposed	approaches.	According	to	Heath	and	Cowley	(2004),	a	key	difference	is	

the	 author's’	 treatment	 of	 the	 role	 of	 literature.	 Both	 scholars	 admit	 that	 researchers	

always	 enter	 their	 study	 with	 preconceived	 notions.	 On	 one	 hand,	 Glaser	 (1978)	

believes	 that	 reading	 should	 be	 kept	 broad	 and	 only	 after	 the	 data	 yields	 theoretical	

insights	 should	 the	 researcher	 go	 back	 to	 the	 literature	 in	 detail.	 On	 the	 other	 hand,	

Strauss	(1987)	posits	that	literature	review	should	be	done	early	in	the	process	and	that	

specific,	 in-depth	 knowledge	 encourage	 theoretical	 sensitivity	 and	 theory	 building	

(Heath	 &	 Cowley	 2004).	 However,	 ultimately,	 Heath	 and	 Cowley	 (2004)	 argue	 that	

regardless	of	 these	differences,	both	researchers	abide	 to	 the	same	basic	principles	of	

constant	 comparison,	 theoretical	 sampling	 and	 emergence.	 In	 our	 research	 paper,	we	

take	on	a	similar	attitude	to	Heath	and	Cowley	(2004).	We	consult	literature	prior	to	the	

data	collection	and	analysis	 to	build	an	understanding	of	 innovation	concepts	and	our	

interview	 guide.	 In	 a	way,	 our	 broad	 approach	 to	 the	 literature	 is	 similar	 to	 Glaser’s	

prescriptions.	 However,	 we	 believe	 the	most	 significant	 part	 of	 our	 research	 process	

reflects	the	shared	principles	of	grounded	theory	to	a	greater	extent.	The	data	leads	the	

investigation	and	the	application	of	grounded	theory	principles	of	constant	comparison	

and	emergence	bring	us	to	our	conclusions.	

4.4.2.1 Literature Review  

Scholars	argue	that	theoretical	sensitivity	is	necessary	to	alert	the	researcher	to	

emerging	 categories	 and	 concepts	 (Goulding	 2002;	 Glaser	 1978).	 We	 undertook	 a	
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literature	 review	 of	 key	 concepts	 in	 the	 innovation	 literature	 in	 order	 to	 inform	 the	

interview	 guide	 of	 our	 semi-structured	 interviews,	 as	 well	 as	 to	 build	 theoretical	

sensitivity	for	the	grounded	theory.		

	

4.5 Time Horizon 
Studies	 can	 be	 either	 longitudinal	 or	 cross-sectional,	 depending	 on	 the	 time	

horizon	 the	 study	 is	 conducted	within	 and	 towards	 (Saunders	 et	 al.,	 2012).	We	 have	

chosen	to	conduct	a	cross-sectional	study,	which	means	we	are	creating	a	‘snapshot’	of	

the	use	of	AI	in	Indian	drone	companies.	A	longitudinal	study	would	instead	follow	the	

development	of	the	unit	of	analysis	through	time.	A	longitudinal	case	study	would	have	

allowed	us	to	look	at	the	the	impact	of	AI	before	and	its	implementation.	However,	this	

approach	is	better	recommended	for	a	single	case	study,	since	it	is	easier	to	control	for	

influencing	 factors	 (Yin,	 2009).	 With	 cross-sectional	 research,	 we	 were	 able	 to	

investigate	the	use	of	AI	 through	multiple	case	studies,	which	according	to	Yin	(2009)	

strengthens	research	findings.		

	

4.6 Research Techniques and Procedures 
In	this	section,	we	describe	how	our	data	was	selected,	collected,	and	analyzed.	

All	 these	steps	were	 led	by	our	grounded	theory	approach.	First,	we	explain	how	case	

companies	 and	 interviewees	 were	 identified.	 Second,	 we	 describe	 our	 interview	

approach	and	how	we	conducted	our	data	gathering.	As	 for	 the	analysis,	we	 followed	

the	coding	process	prescribed	by	grounded	theory.	We	describe	this	analytical	approach	

in	depth	 in	 this	section	as	well.	Last,	we	 include	the	steps	we	took	to	substantiate	 the	

quality	of	the	study.	

4.6.1 Selection of Cases and Interviews 

4.6.1.1 Cases 

We	identified	nine	Indian	drone	companies	based	on	the	following	criteria:		

● Use	of	drones	in	their	operations		
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● In	some	stage	of	using	or	implementing	AI	

● A	small-	or	medium	sized	enterprise	

● Based	in	India	

These	 criteria	 could	 not	 necessarily	 be	 confirmed	 through	 public	 available	

information,	so	we	subsequently	contacted	the	companies	to	understand	whether	they	

matched	 our	 criteria	 for	 case	 selection.	 Of	 these	 nine	 companies,	 two	were	 ruled	 out	

since	they	did	not	meet	our	criteria.	Of	the	remaining	two,	one	company	was	unwilling	

to	 participate	 and	 one	 was	 abandoned	 due	 to	 time	 constraints.	 The	 remaining	 five	

companies	 agreed	 to	 participate	 in	 our	 study,	 with	 one	 company	 wishing	 to	 remain	

anonymous,	which	we	will	refer	to	as	‘Drone	Company	X’.		

	

Table	7	-	List	of	case	companies	

Company	

Name	

Established	 Field	of	work	 Interviewee	 Title	 Background	

Quidich	

Innovation	

Labs	

2013	 Terrain	 inspection,	

corridor	 mapping	

for	 e.g.	 railroads,	

and	 law	

enforcement	

Vishwanath	

Rambhatla	

	

Head	 of	

Analytics	

Bachelor	 of	

Technology	 -	 

Aerospace	

and	 Avionics	

Engineering	

	

Airpix	 2013	 Aerial	 survey	 and	

remote	 sensing,	

Inspection	 and	

monitoring,	 and	

UAV	 data	

processing	services	

Shinil	Shekhar	 Co-

Founder	

Bachelor	 of	

Technology	

–	Mechanical	

Engineering	

WeDoSky	 2014	 Mapping	 for	

agriculture,	 mining,	

utilities	 and	

infrastructure,	

Jaspreet	

Makkar	

Founder	 Bachelor	 of	

Technology	

–	 Electronics	

and	
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urban	 planning,	

and	real	estate	

Communicat

ions	

Engineering	

1	 Martian	

Way	

2014	 Software	 platforms	

e.g.	 for	 fleet	

management,	

Drones,	 and	

robotics	 games	 e.g.	

chess	

Karan	Kamdar	 CEO	 and	

Founder	

Master	 of	

Science	 -		

Electric	

Engineering	

and	Robotics	

Drone	

Company	X	

Undisclosed	

due	 to	

anonymity	

Inspection,	

mapping,	 and	

monitoring	 of	

energy	 utilities,	

mining,	 and	

infrastructure	

Anonymous	 Head	 of	

Business	

Developme

nt	

Undisclosed	

	

4.6.1.2 Selection of Interviewees  

After	 having	 identified	 the	 companies	 we	 entered	 a	 dialogue	 about	 potential	

interviewees.	 In	 order	 to	 obtain	 reliable	 data,	 our	 aim	 was	 to	 get	 access	 to	 leading	

figures	within	the	company.	As	the	companies	were	of	a	small	size,	leading	figures	were	

the	most	likely	to	have	a	thorough	grasps	of	their	firm’s	activity.	In	addition,	they	would	

be	at	 the	 forefront	of	 the	development	of	AI	 in	 their	companies.	As	 table	7	shows,	we	

were	 able	 to	 secure	 interviews	 with	 three	 company	 founders,	 one	 ‘Head	 of	 business	

development’,	 and	one	 ‘Head	of	 analytics’.	Plus,	 they	all	had	engineering	backgrounds	

and	a	technical	understanding	of	AI.		

4.6.1.3 Expert Interviews 

On	top	of	the	case	studies,	we	decided	to	include	interviews	with	experts,	 from	

the	same	or	related	industries.	Two	Danish	organizations	were	identified	and	contacted.	

Ken	Falk,	CEO	and	founder	of	Scopito	agreed	to	participate.	Scopito	is	a	Danish	SME	that	
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creates	software	systems	for	the	drone	industry.	Initial	steps	were	taken	with	another	

Danish	organization	that	could	provide	expert	insights.	However,	in	the	later	stages	the	

organization	 withdrew	 their	 offer	 since	 they	 had	 concerns	 about	 sharing	 their	

intellectual	property.		

4.6.1.4 Accessibility  

The	 feasibility	 of	 a	 study	 depends	 on	 whether	 relevant	 data	 can	 be	 collected.	

However,	 there	 is	 a	 difference	between	 the	 existence	of	 the	data	 and	 its	 accessibility.	

While	the	Internet	has	given	access	to	vast	amounts	of	information	there	are	still	limits	

to	what	information	researchers	can	get	from	organizations	(Saunders	et	al.,	2012).	We	

were	confronted	with	this	reality	in	our	study.	The	use	of	AI	in	the	drone	industry	is	its	

initial	 phase	 and	 companies	 can	be	 anxious	 to	 protect	 their	 intellectual	 property.	 For	

this	reason,	there	were	some	limits	on	what	the	companies	were	willing	to	share.	Since	

our	study	has	a	business	angle	and	did	not	go	into	the	specifics	of	the	technology,	our	

respondents	 were	 generally	 open	 about	 sharing	 their	 knowledge.	 However,	 a	 few	

questions	were	 left	unanswered	because	 interviewees	were	reluctant	 to	reveal	details	

of	their	new	product	development.		

Another	obstacle	to	accessibility	was	companies	not	willing	to	spend	time	on	an	

interview.	 This	 was	 understandable	 given	 the	 substantial	 workload	 for	 their	 small	

teams.		

4.6.2 Data Collection 

4.6.2.1 Interview Format 

The	 interview	was	 conducted	 in	 a	 semi-structured	manner.	 A	 semi-structured	

interview	means	that	the	researcher	has	a	list	of	themes	and	broad	questions	to	initiate	

and	guide	the	interview	(Saunders	et	al.,	2012).	This	gives	the	respondent	the	option	to	

move	 into	areas	beyond	 the	 initial	 themes,	but	which	 the	 researcher	can	 then	 further	

probe.	This	suits	the	exploratory	design	and	the	grounded	theory	approach	as	a	survey	

or	a	structured	interview	would	have	limited	the	potential	for	exploration.	

All	interviews	were	conducted	via	telephone	or	Skype	and	lasted	between	25-55	

minutes.	 Prior	 to	 starting	 the	 interview,	we	 asked	 the	 respondents	 for	 permission	 to	
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record	 the	 audio	 for	 later	 transcriptions	 and	 the	 companies	were	 offered	 anonymity,	

which	one	company	requested.	

4.6.2.2 Conducting Interviews 

In	our	first	round	of	data	collection,	we	had	interviews	with	each	of	the	five	case	

companies,	in	addition	to	one	expert	interview.	Prior	to	each	interview,	the	companies	

were	 closely	 reviewed	 through	 information	 from	 their	 websites	 and	 other	 publicly	

available	 sources,	 e.g.	 interviews	 and	 articles.	 According	 to	 these,	 we	 would	 gain	 an	

overall	insight	of	the	companies.	This	was	used	to	adapt	our	interview	questions	to	their	

use	of	AI.		

With	grounded	theory	as	our	analytical	approach,	 the	 interview	guide	was	also	

slightly	 altered	 as	 the	 study	 progressed	 to	 reflect	 emerging	 ideas.	 In	 addition,	 we	

avoided	leading	questions	and	introducing	concepts	in	our	interviews.	In	doing	this,	we	

limited	our	own	bias	and	ensured	the	evidence	were	not	led	by	pre-existing	theories.		

Finally,	 in	 order	 to	 validate	 our	 analysis,	 we	 returned	 for	 a	 second	 round	 of	

interviews	to	review	our	findings.	The	two	following	templates	show	the	respondents	of	

our	two	rounds	of	interviews.	Due	to	time	constraints,	not	all	of	our	initial	respondents	

were	interviewed	in	the	second	round.	

 
Table	8	-	First	round	of	interviews	

Interview	

number 

Respondent Title Company 

1 Anonymous Head	 of	 Business	

Development 

Drone	Company	X 

2 Vishwanath	

Rambhatla 

Head	of	Analytics Quidich	 Innovation	

Labs 

3 Shinil	Shekhar Co-Founder Airpix 

4 Jaspreet	Makkar Founder We	Do	Sky 

5 Karan	Kamdar CEO	and	Founder 1	Martian	Way 

6 Ken	Falk CEO	and	Founder Scopito 
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Table	9	-	Second	round	of	interviews	

Interview	

number 

Respondent Title Company 

7 Anonymous Head	 of	 Business	

Development 

Drone	 Company	

X 

8 Jaspreet	

Makkar 

Founder We	Do	Sky 

9 Karan	Kamdar CEO	and	Founder 1	Martian	Way 

	

4.6.3 Data Analysis 
The	first	step	of	the	analysis	is	to	use	grounded	theory	to	generate	propositions	

for	the	role	of	AI	in	the	case	companies.	These	findings	are	presented	in	our	Empirical	

Framework.	Second,	we	connect	our	propositions	to	the	wider	innovation	literature	in	

our	 Synthesis.	 This	 approach	 has	 been	 advocated	 by	 scholars	 to	 further	 the	

generalization	of	findings	beyond	the	focused	results	of	the	study	(Orlikowski,	1992)	

Here,	 we	 map	 out	 the	 specific	 steps	 followed	 for	 a	 grounded	 theory	 analysis.	

Central	 to	 the	 grounded	 theory	methodology	 is	 coding:	 “the	 process	 of	 breaking	down	

interviews,	 observations	 and	 other	 forms	 of	 appropriate	 data	 into	 distinct	 units	 of	

meaning	 which	 are	 labelled	 to	 generate	 concepts”	 (Goulding	 2002).	 The	 initial	 open	

codes	 are	 organized	 into	 categories	 which	 are	 then	 re-evaluated	 to	 uncover	

relationships	and	connections	between	them.	This	process	is	reiterated	at	a	higher	level	

of	abstraction	until	the	researcher	reaches	an	“emergent	theory”	(Goulding	2002)	.	

1. Open	Coding	is	a	detailed	micro-analysis	of	the	data.	In	our	study	this	was	

done	 by	 a	 line-by-line	 process,	 where	 a	 code	 was	 assigned	 to	 each	

sentence.		

	

2. Axial	 Coding	 is	 a	 continuous	 comparison	 of	 codes	 in	 order	 to	 develop	

higher	 level	 categories.	As	we	were	open	coding	 subsequent	 interviews,	
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we	identified	patterns	within	and	in-between	interviews.	These	patterns	

formed	the	basis	of	the	axial	codes.			

	

Selective	Coding	involves	renaming	the	categories,	as	well	as	further	refinement,	

to	 form	 the	 core	 of	 the	 research	 results.	We	went	 through	 a	 similar	 process	 as	 axial	

coding	to	generate	theoretical	insights	that	explained	the	patterns	we	had	uncovered.		

	

Throughout	the	research	process,	we	keep	track	of	the	emergent	 ideas	through	

memos.	 These	 are	 subsequently	 reorganized	 to	 help	 flesh	 out	 the	 discussion	 and	

analysis.	In	order	to	improve	the	reliability	of	the	analysis	the	two	researchers	involved	

in	 the	process	performed	each	step	of	 the	coding	 individually.	 	The	results	were	 then,	

again	at	each	level	of	coding,	compared	and	combined.	

4.6.4 Standards for Quality and Limitations 

Any	study	should	be	evaluated	 in	regard	to	quality.	Quality	of	research	 is	often	

defined	 by	 validity,	 reliability	 and	 generalizability.	 Creswell	 (2012)	 and	 Yin	 (2009)	

present	a	line	of	tools	to	do	so.	Creswell	(2012)argues	that	the	researcher	should	always	

engage	with	at	least	two.	

	

Table	10	-	Quality	of	research,	adapted	from	Yin	(2009)	

Quality	Factors	 Definition	

Validity	 “establishing	 correct	 operational	

measures	for	the	concept	being	studied”		

Reliability		 “demonstrating	 that	 the	 operations	 of	 a	

study—	 such	 as	 the	 data	 collection	

procedures—	 can	 be	 repeated,	 with	 the	

same	results”	

Generalizability	 “establishing	 the	 domain	 to	 which	 a	

study’s	findings	can	be	generalized”		
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4.6.4.1 Validity  

4.6.4.1.1 Triangulation 

Triangulation	 is	 to	 “make	 use	 of	 multiple	 and	 different	 sources,	 methods,	

investigators,	 and	 theories	 to	 provide	 corroborating	 evidence”	 (Creswell,	 2012).	 In	

other	words,	by	using	different	types	of	data	that	describes	the	same	phenomenon,	the	

researcher	 can	 strengthen	 the	 empirical	 data	 and	 findings	 of	 the	 study.	 Yin	 (2009)	

posits	 it	 is	 a	 tool	 to	 build	 confidence	 in	 the	 validity	 of	 the	 research.	 In	 this	 study,	we	

have	 used	 several	 types	 of	 qualitative	 data,	 semi-structured	 interviews	 and	 publicly	

available	information	on	the	case	companies,	reports,	and	finally	an	expert	interview.	

4.6.4.1.2 Reviewing Findings with Respondents 

Another	 point	 for	 data	 quality	 and	 verification	 is	 to	 review	 findings	 with	 the	

original	 interviewees.	 This	 is	 considered	 one	 of	 the	 most	 critical	 techniques	 for	

credibility	 of	 a	 study’s	 findings	 (Creswell,	 2012).	 Indeed	 Yin	 (2009)	 also	 claims	 that	

having	 key	 informants	 check	 the	 accuracy	 of	 the	 findings	 is	 an	 important	 tool	 to	

establish	the	validity	of	the	research.	In	this	approach,	the	researcher	takes	the	analysis,	

interpretations,	and	conclusions	back	to	the	initial	participants	and	lets	them	consider	

whether	they	find	these	accurate.	In	order	to	do	this,	we	conducted	a	second	round	of	

interviews	with	some	of	 the	 respondents,	 and	reviewed	our	coding	and	discussed	 the	

accuracy	of	our	conclusions.	In	addition,	this	step	also	served	to	ensure	that	our	limited	

technical	understanding	had	not	flawed	our	theoretical	insights.		

4.6.4.2 Reliability 

4.6.4.2.1 Clarifying the researcher bias 

Yin	(2009)	argues	that	limiting	biases	and	errors	helps	to	increase	the	reliability	

of	a	study.	Therefore,	as	researchers,	we	must	consider	biases	influencing	our	research.	

With	our	choice	of	pragmatism	as	our	research	philosophy	and	grounded	theory	as	our	

method	of	analysis,	we	have	a	distinct	interpretive	approach	to	the	study.	Furthermore,	

we	both	come	from	a	business	backgrounds	and	in	researching	a	technical	field	such	as	

AI,	we	 cannot	disregard	 the	potential	 biases	 of	 our	previous	 studies.	We	 are	 likely	 to	
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view	data	 from	a	business	 and	 innovation	perspective,	 and	while	 that	 certainly	 is	 the	

focus	 of	 the	 paper,	 we	 must	 acknowledge	 the	 bias	 and	 limit	 its	 influence	 on	 our	

research.		

Although	we	have	taken	steps	to	educate	ourselves	on	the	technology	of	AI	and	

drones,	 our	 limited	 technical	 background	may	 have	 influenced	 our	 comprehension	 of	

certain	technology	aspect.		

Using	 GT	 as	 an	 analytical	 approach	 requires	 the	 researchers	 to	 separate	 their	

theoretical	knowledge	 from	the	empirical	data	 in	 the	coding	process.	We	adopted	this	

mindset	 to	 the	best	of	our	ability	as	novice	 to	 the	grounded	theory	method.	However,	

we	also	take	the	view	that	completely	removing	theoretical	biases	may	not	be	possible	

in	practice.		

4.6.4.2.2 Intercoder agreement 

Creswell	 (2012)	 proposes	 that	 multiple	 researchers	 take	 part	 in	 coding	 to	

analyze	 transcript	 data	 in	 order	 to	 increase	 the	 reliability	 of	 a	 study.	When	multiple	

researchers	 agree	 on	 codes,	 it	 increases	 the	 probability	 that	 an	 external	 researcher	

following	 the	 same	 procedures	 would	 reach	 the	 same	 conclusions	 presented	 in	 the	

research.	In	our	study,	as	we	noted	in	section	4.6.3	Data	Analysis,	we	took	on	a	similar	

approach.	 	We	began	the	coding	process	separately	and	 later	discussed	and	combined	

our	two	coding	schemes	to	create	the	higher-level	codes.		

4.6.4.3 Generalizability  

Another	key	point	for	quality	is	whether	the	findings	are	applicable	beyond	the	

boundaries	of	the	study.	The	use	of	grounded	theory	with	its	principles	of	sampling	and	

saturation	 enable	 the	 generation	 of	 strong	 theoretical	 propositions	 within	 the	 study	

context.	 However,	 Flyvbjerg	 (2006)	 believes	 case	 studies	 can	 serve	 as	 basis	 to	

generalization.	To	address	 the	transferability	of	 findings,	Yin	(2009)	advocates	 for	 the	

use	of	replication	logic.	As	we	have	discussed	in	the	section	4.4.1	Case	Study,	multiple	

case	 study	 research	 enables	 us	 to	 repeat	 findings	 across	 multiple	 settings.	 This	

heightens	the	chances	of	our	findings	being	applicable	beyond	our	study.		
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5. Case Background 

5.1 Case Studies  
Before	we	present	our	combined	case	story	we	will	provide	a	brief	overview	of	

the	Indian	drone	industry	and	of	our	five	case	companies.	For	the	description	of	the	five	

case	companies	we	relied	on	our	interviews,	the	companies’	websites	as	well	as	reports	

and	newspaper	articles.	In	addition,	we	give	a	short	primer	on	our	delineation	of	the	AI	

technology.			

	

5.2 The Indian Drone Industry 

	Indian	companies	have	been	engaged	with	drones	since	the	early	2000’s	but	by	

2014,	 just	 as	 commercial	 usage	 was	 starting	 to	 be	 feasible,	 the	 industry	 got	 into	 a	

remarkably	turbulent	period.	In	May	2014,	a	local	pizzeria	thought	of	delivering	a	pizza	

as	a	marketing	stunt,	which	indeed	caught	a	great	deal	of	attention.	However,	the	local	

police	 quickly	 set	 up	 measures	 to	 avoid	 this	 kind	 of	 commercial	 drone	 flying	

(Mihindukulasuriya,	 2017).	 Five	 months	 later,	 the	 DGCA	 (Director	 General	 of	 Civil	

Aviation)	 banned	 civilian,	 commercial	 and	 other	 kinds	 of	 non-governmental	 uses	 of	

drones,	without	 prior	 permission	 from	 the	 respective	 authorities,	 e.g.	 the	Ministry	 of	

Home	 Affairs	 (Padmanabhan,	 2017).	 In	 February	 2015	 a	 draft	 to	 establish	 legal	

consensus	 on	 commercial	 drone	 flying	was	 initiated	 and	was	 later	 proposed	 in	 April	

2016.	However,	many	 entities	 are	 involved	 in	 the	 process	 and	 it	 has	 been	 kept	 in	 an	

uncertain	stage.	One	of	the	key	points	of	discussion	holding	back	approval	 is	property	

and	 privacy	 concerns	 (Padmanabhan,	 2017).	 	 Karan	 Kamdar,	 CEO	 of	 1	Martian	Way,	

argues	 that	 the	 restrictions	 are	 being	 lifted	 in	 bits	 and	 pieces	 (Mihindukulasuriya,	

2017).	Therefore,	drone	companies	are	seeking	to	adhere	to	rules	by	getting	approvals	

from	local	police	and	regulators.		

	 Despite	 this	 regulatory	 impediment,	 an	 estimate	of	 the	drone	market	 in	

India	 puts	 it	 around	 100	 million	 US	 dollars,	 but	 with	 an	 annual	 growth	 rate	 of	 21	

percent,	the	market	it	set	to	take	of	these	years	(Mihindukulasuriya,	2017).	Chinese	DJI	
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is	a	major	player	in	the	market,	but	there	are	around	35	domestic	companies	engaged	in	

the	 industry	as	well.	These	35	 Indian	drone	 startups	have	 taken	different	approaches	

and	 can	 be	 said	 to	 be	 divided	 between	 the	manufacturing	 of	 drones,	 development	 of	

software	 related	 to	 drones,	 or	 providing	 various	 sorts	 of	 drone	 service	

(Mihindukulasuriya,	 2017).	 In	 addition,	 there	 has	 been	 a	 government-led	 drive	 to	

employ	 drones	 as	 part	 of	 the	 Digital	 India	 Initiative	 (Government	 of	 India,	 2017).	 It	

focuses	on	driving	digital	transformation	and	the	adoption	of	new	technologies,	and	has	

translated	 into	 projects	 like	 using	 drones	 in	 the	management	 of	 the	 Indian	 Railways	

infrastructure	(Deloitte,	2017).		

	

5.3. The Five Case Companies 

5.3.1 WeDoSky 

Founded	by	Jaspreet	Makkar	in	New	Delhi	in	2014,	We	Do	Sky	currently	consists	

of	 five	 full-time	employees	 and	 three	part-time	employees.	The	 company	uses	drones	

for	 data	 collection	 to	 assist	 their	 clients	 in	 making	 data-driven	 decisions.	 Since	 the	

company’s	establishment,	We	Do	Sky	has	moved	into	services	for	various	industries.	In	

agriculture,	the	company	uses	UAV	sensing	and	normalized	difference	vegetation	index	

(NDVI)	sensing	to	supply	farmers	with	data	on	crop	health,	soil	condition,	plant	count,	

and	 seed	 distribution.	 This	 helps	 farmers	 reducing	 crop	 inputs,	 boosting	 yields	 and	

increasing	profits.	

We	Do	Sky	also	works	within	mining	where	they	create	3D	models	and	use	GIS	

data	to	help	their	clients	optimize	efficiency.	Furthermore,	We	Do	Sky	has	solutions	for	

utilities	and	infrastructure,	urban	and	rural	planning,	and	real	estate.		

5.3.2 Airpix 

Airpix	is	a	drone	company	established	in	Mumbai	in	2013	by	two	entrepreneurs,	

Aniket	Tatipamula	 and	 Shinil	 Shekhar.	 The	 company	 focuses	 on	providing	 aerial	 data	

collection	and	processing	services	for	broad	range	of	industries;	industrial	inspections,	

real	 estate,	mining,	 agriculture	 and	 various	 types	 of	 surveying.	 As	 an	 example,	 Airpix	
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works	with	wind	turbine	blade	inspection.	Here	the	company	uses	drones	that	are	able	

to	record	 in	High	Definition,	 to	 inspect	 the	windmills	 for	 tiny	cracks,	whether	paint	 is	

peeling	off,	and	dents.		

5.3.3 Quidich Innovation Labs 

Quidich	 Innovation	 Labs	 were	 founded	 in	 2013	 in	 Mumbai,	 by	 Rahat	

Kulshreshtha	and	Gaurav	Mehta.	The	company	 is	an	end-to-end	UAV	service	provider	

that	 works	 with	 both	 industrial	 solutions	 and	 aerial	 cinematography.	 The	 aerial	

cinematography	has	a	broad	range	of	uses	including	feature	films,	recordings	of	events,	

and	 documentaries.	 In	 terms	 of	 industrial	 solutions,	 the	 company	 again	 has	multiple	

offerings.	 Quidich	 Innovation	 Labs	 has	 expanded	 into	 monitoring	 of	 utilities,	 terrain	

inspections	of	quarries	and	power	plants,	and	some	types	of	 law	enforcement,	such	as	

intrusion	detection.		

5.3.4 1 Martian Way 

Founded	 by	 Karan	 Kamdar,	 1	Martian	Way	 began	 operating	 out	 of	Mumbai	 in	

2014	and	has	since	become	a	seven	employee	company.	1	Martian	Way	has	a	wide	focus	

and	works	with	drone	services,	but	also	software	platforms	for	drone	fleet	management.	

In	addition,	the	company	runs	a	platform	for	drone	racing	competitions,	and	works	with	

robotics	outside	of	the	drone	field,	e.g.	robotic	chess.		

5.3.5 Drone Company X 

According	to	the	wish	of	anonymity	from	Drone	Company	X,	we	will	refrain	from	

describing	the	company	in	a	way	that	would	compromise	this.	The	Indian	drone	firm	is	

similar	to	the	other	case	companies	an	SME	established	within	the	last	five	years.	Drone	

Company	X	uses	UAVs	for	mappings	of	fields	and	areas	for	infrastructure,	utilities	etc.,	

for	 inspections	 of	 e.g.	 energy	 systems	 and	 mining	 areas,	 and	 for	 various	 kinds	 of	

monitoring.		
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5.4 Artificial Intelligence  
Artificial	 Intelligence	 “empowers	 machines	 (computer	 systems,	 robots)	 with	

intelligence	and	the	capability	to	learn	from	deducing	patterns	on	raw	data	by	perceiving	

a	model	consisting	of	example	 inputs”	 (Frost	&	Sullivan,	2016).	Although	AI	algorithms	

can	 be	 traced	 back	 to	 the	 founding	 of	 AI	 as	 an	 academic	 discipline	 in	 1956,	 it	 was	

advances	 in	 computer	 processing	 power	 and	 cloud	 technology	 that	 enabled	 their	 use	

(Frost	 &	 Sullivan,	 2016).	 AI	 has	 developed	 extensively	 in	 the	 last	 5	 years.	 The	 most	

significant	 development	 is	 the	 jump	 from	 “static	 intelligence	 applications”	 to	

“incremental	intelligence”	(Frost	&	Sullivan	2016).	While	AI	applications	first	worked	to	

solve	 problems	 with	 known	 parameters,	 it	 has	 now	 become	 possible	 for	 computing	

systems	 to	 learn	 from	 their	 experiences	 and	 obtain	 incremental	 gains	 in	 efficiency	

(Shekhar	Vempati,	2016)Today	it	encompasses	several	applications	including	machine	

learning,	deep	neural	networks,	and	object	recognition.		

At	the	onset	of	our	study,	we	did	not	set	clear	boundaries	to	the	definition	of	the	

technology.	We	did	not	want	to	 limit	our	sample	as	we	understood	that	most	of	 these	

companies	were	still	developing	 their	AI	applications.	Therefore,	we	considered	all	AI	

applications	 used	 by	 the	 firms,	 these	 include	 the	 drone	 software	 as	 well	 as	 any	

applications	used	internally	by	the	firm.		After	our	first	initial	interviews,	we	created	a	

short	list	of	the	applications	used	in	the	drone	industry.		

	

Table	11	-	Common	AI	applications	

Definitions		

Machine	Learning	:	“Machine	learning	is	based	on	algorithms	that	can	learn	from	data	

without	 relying	 on	 rules-based	 programming.	 It	 came	 into	 its	 own	 as	 a	 scientific	

discipline	 in	 the	 late	 1990s	 as	 steady	 advances	 in	 digitization	 and	 cheap	 computing	

power	 enabled	 data	 scientists	 to	 stop	 building	 finished	 models	 and	 instead	 train	

computers	to	do	so.	The	unmanageable	volume	and	complexity	of	the	big	data	that	the	

world	 is	now	swimming	 in	have	 increased	 the	potential	of	machine	 learning—and	the	

need	for	it.”	(McKinsey	&	Company,	2015)		
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Object	Recognition:	“Algorithms	used	in	computer	vision	and	image	processing	

in	order	to	determine	whether	an	image	contains	a	specific	object,	feature,	

or	activity.”	(Carnegie	India,	2016)	

Neural	Networks:	“Artificial	neural	networks	are	an	architecture	of	computing	used	in	

machine	learning.	Inspired	by	the	organization	and	processing	mechanisms	of	biological	

neural	networks,	artificial	neural	networks	have	been	used	in	speech	recognition,	image	

recognition,	 and	 other	 problem	 areas	 involving	 machine	 learning.”	 (Carnegie	 India,	

2016)	

Predictive	 Analytics:	 “Technology	 that	 learns	 from	 experience	 (data)	 to	 predict	 the	

future	 behavior	 of	 individuals	 in	 order	 to	 drive	 better	 decisions”	 (Siegel,	 2013).	 It	

employs	 techniques	 from	 data	 mining,	 statistics,	 modelling,	 machine	 and	 other	 AI	

applications			

	

	

 	



 64 

6. Analysis 	
In	 this	 chapter,	 we	 describe	 the	 results	 of	 the	 grounded	 theory	 analysis.	 We	

organize	 the	 results	 around	 the	 five	 selective	 codes	we	 have	 identified	 in	 our	 coding	

process.	We	draw	on	examples	from	our	five	case	companies	to	illustrate	the	categories.	

These	are	further	supplemented	from	the	results	of	our	expert	interview.		

The	cases	of	the	five	companies	do	not	always	cover	each	aspect	of	the	analysis,	

but	they	have	instead	been	combined	into	cross-case	analysis.	This	means	that	the	case	

story	reads	as	a	combined	insight	on	the	five	companies.	The	specific	findings	from	each	

company	are	presented	in	Appendix	12.1.		

	

6.1. Optimization of Firm Processes 
The	drone	companies	we	have	studied	typically	provide	insights	to	their	clients	

by	first	surveying	areas	with	drones	and	then	analyzing	the	images	in	their	offices.	They	

explain	that	AI	can	significantly	alter	this	aspect	of	their	work.		

6.1.1 Replacing Human Labor 

The	 firms	 in	our	 study	work	on	 replacing	human	 labor	with	AI	 applications	 to	

improve	 their	 data	 collection	 and	 processing	 activities.	 Thanks	 to	 this,	 they	 are	

anticipating	an	increase	in	their	capacity	to	take	on	more	projects.			

6.1.1.1 Data Collection 

The	drone	companies	focus	on	using	AI	to	cut	down	on	the	flight	time	necessary	

to	 capture	 data	 and	 decrease	 human	 error	 in	 data	 collection.	 For	 instance,	 Shenkar	

(2017)	 explains	how	drone	operators	would	normally	need	 to	 fix	 the	drone’s	 camera	

settings.	 For	 example,	 in	 the	 case	 of	weather	 change,	 to	 ensure	 that	 the	 drone	would	

capture	the	right	kind	of	images	for	later	processing.	With	AI,	the	drone’s	camera	could	

be	 programmed	 to	 automatically	 capture	 images	 with	 the	 correct	 settings.	 Such	 an	

application	would	also	decrease	the	chance	of	human	error	and	increase	the	quality	of	

the	data	collected.		
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“In	terms	of	data,	 the	camera	could	decide	by	 itself	what	settings	 it	should	use	to	

give	me	optimal	data.	Those	kind	of	changes,	yes	I	can	see.	So	the	person	who	goes	on	the	

ground	does	not	need	 to	 intervene	on	 the	 camera	 settings.	And	we	 can	be	 sure	 that	 the	

right	kind	of	data	is	collected.”	-	Shinil	Shenkar	(Co-founder,	Airpix,	2017)		

	

Drone	 Company	 X	 also	 uses	 AI	 to	 reduce	 to	 improve	 the	 efficacy	 of	 the	 drone	

data	collection.	In	doing	so,	they	can	shorten	the	time	spent	on	data	collection.		

	

"Internally	 we	 use	 it	 for	 increasing	 the	 efficiency	 of	 our	 drone	 operations,	 in	

reducing	flight	time	and	all	of	that"	-	Anonymous,	(Head	of	Business	Development,	Drone	

Company	X,	2017)	
 

6.1.1.2 Data Processing  

The	drone	 companies	 spend	 a	 considerable	 amount	 of	 time	processing	 images	

for	their	clients	 in	order	to	classify	key	components	of	their	survey	area.	They	plan	to	

cut	 the	 amount	 of	 time	 spent	 processing	 images	 taken	 by	 drones	 by	 using	 AI.	 For	

instance,	 in	the	case	of	a	mining	client,	a	mine’s	break-line1	would	need	to	be	inferred	

from	 the	 data	 with	 Geographic	 Information	 Software	 (GIS).	 This	 process	 can	 take	

several	 hours	 to	 complete	 when	 done	 manually	 by	 analysts.	 However,	 given	 enough	

examples,	an	AI	application	with	the	GIS	software	can	be	taught	to	automatically	deduce	

the	placement	of	the	breakline	from	raw	data.	In	addition,	 limited	human	intervention	

in	the	procedure	can	increase	the	reliability	of	the	data.		

	

“Probably,	we	should	be	able	to	generate	the	breakline	automatically.	What	it	does	

is	 it	 terminates	the	human	error	and	makes	the	process	a	 lot	more	spatial.”	Vishwanath	

Rambhatla	(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	

	

                                                
1“the	line	that	roughly	follows	the	rear	edges	of	coal	pillars	that	are	being	mined	or	the	
line	along	which	the	roof	of	a	coal	mine	is	expected	break”	(Kentucky	Mining	Institute,	
2017)	
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In	the	case	of	Drone	Company	X,	they	are	also	working	on	AI	applications	to	help	

reduce	the	amount	of	man	hours	they	spend	on	classifying	assets	in	their	survey	images.	

Employees	would	normally	have	to	manually	identify	objects	ranging	from	electric	lines	

to	water	bodies	over	extensive	areas.	The	Head	of	Business	Development	estimates	that	

AI	could	cut	around	60%	of	this	work	time.			

	

“It	will	help	us	cut	down	about	60%	of	our	data	processing	time	and	therefore	we	

don’t	have	 to,	 I	mean	hopefully	 in	 the	 future	we	will	have	enough	AI…to	detect	assets	of	

interest	 for	 our	 clients,	 such	 as	 electric	 lines	 or	 buildings	 and	water	 bodies.	 So	 that	we	

don’t	 have	 to	 do	 it	 manually”	 -	 Anonymous,	 (Head	 of	 Business	 Development,	 Drone	

Company	X,	2017)	

	

As	they	operate	now,	Drone	Company	X	takes	about	three	hours	to	process	the	

data	 collected	 in	 hour	 of	 flight	 time.	With	 AI,	 this	 process	 can	 be	 cut	 down	 to	 a	 few	

minutes.	

	

“Yes,	so	I	mean	typically,	let’s	say,	one	of	hour	drone	flight	translates	into	three	man	

hours	of	processing	time,	but	AI	can	reduce	it	to	about	a	few	minutes	if	it	is	done	right.	So	

that	 definitely	 has	 some	 promising	 turnaround	 times	 for	 the	 same	 costs.”	 -	 Anonymous	

(Head	of	Business	Development,	Drone	Company	X,	2017)	

	

6.1.1.3 Increase output  

By	reducing	flight	time	and	increasing	the	reliability	of	the	images	captured	and	

processed,	the	drone	companies	project	that	they	will	be	able	to	substantially	increase	

the	 amount	 of	 data	 they	 can	 process	 for	 their	 clients.	 In	 addition,	 by	 automating	 key	

parts	 of	 the	 process,	 employees	 can	 spend	 more	 time	 on	 other	 tasks.	 For	 instance,	

Rambhatla	(2017)	points	out	that	automating	the	data	collection	process	 liberates	the	

amount	of	time	employees	have	to	then	process	the	data2.	Currently,	Quidich	Innovation	
                                                

2	 In	 our	 interview	 process,	 interview	 schedules	 would	 often	 be	 delayed	 as	

companies’	 small	 teams	would	 need	 to	 travel	 to	 remote	 locations	 in	 order	 to	 ensure	
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Labs	 employees	 need	 to	 go	 on	 location	 to	 control	 the	 drone	 survey	 and	 ensure	 the	

necessary	data	is	captured.	They	then	have	to	travel	back	to	their	offices	to	process	the	

data.	Rambhatla	(2017)	says	that	this	process	can	become	very	lengthy	e.g.	due	to	travel	

delays.	 By	 automating	 data	 collection	 with	 AI,	 the	 employees	 can	 then	 focus	 on	 the	

processing	stage	and	increase	output.		

	
"So	today	we	have	limited	ourselves	on	the	amount	of	project	we	take	on	because	

usually	 we	 have	 limited	 resources	 to	 dedicate	 to	 a	 particular	 project.	 And	 it’s	 human	

intensive,	so	you	expect	delays	and	you	expect	errors	to	happen	through	that.	We	account	

for	all	of	that	and	take	on	a	project	now.	But	if	this	process	is	automated,	all	we	have	to	do	

is	collect	data,	which	can	happen	independently	and	I	don’t	have	to	rely	on	a	person	who	is	

either	collecting	data	or	coming	back	to	do	the	processing."	Vishwanath	Rambhatla	(Head	

of	Analytics,	Quidich	Innovation	Labs,	2017)	

	

Further,	 by	 substituting	 human	 labor	 for	 AI	 backed	 software	 in	 the	 data	

processing,	 firms	 can	 increase	 the	 amount	 of	 data	 they	 can	 process.	 This	 point	 was	

emphasized	 during	 the	 expert	 interview	 with	 Falk	 (2017)	 who	 noted	 that	 a	 major	

challenge	for	the	drone	companies	is	how	to	process	the	enormous	amount	of	data	that	

drones	 can	 now	 capture.	 He	 says	 that	 this	 task	 can	 be	 extremely	 challenging	 for	 an	

analyst	 team,	 especially	 within	 a	 small	 company.	 Advances	 in	 AI	 greatly	 amplify	

processing	 capabilities	 and	 allows	 companies	 to	 increase	 the	 output	 of	 usable	 data	

considerably.	Indeed,	the	respondent	from	Drone	Company	X	(2017)	indicates	that	one	

hour	of	drone	flight	means	three-hour	processing	time.	However,	using	AI	capabilities,	

this	time	constraint	is	greatly	reduced.		

	

“So	if	we're	looking	at	powerline	inspections,	so	any	type	of	large	scale	inspections,	

you	will	have	thousands	and,	yes,	it	would	easily	go	into	the	millions	of	images	and	going	

through	millions	of	 images	 is	a	big	burden.	So	 I	 think	that's	one	of	 the	biggest	problems	

                                                                                                                                                  
drone	data	collection	would	be	undertaken	appropriately,	before	coming	back	to	their	

offices	for	data	processing.		
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with	 the	drone	 industry(...)	 the	biggest	challenges	 is	when	we	can	capture	so	much	data	

how	do	we	make	it	manageable.	And	I	think	AI	will	be	having	a	key	role	to	make	this	data	

into	something	that	you	can	actually	use.”	-	Ken	Falk,	(Founder,	Scopito,	2017)		

	

6.1.2 Increased Technical Capabilities 

The	 drone	 companies	 are	 also	 anticipating	 that	 advanced	 AI	 applications,	 like	

simultaneous	data	collection	and	processing,	can	help	them	achieve	important	efficiency	

improvements.		

6.1.2.1 New ways of handling data  

With	 AI,	 it	 is	 possible	 to	 give	 drones	 the	 capabilities	 to	 not	 only	 survey	 land	

better,	 but	 also	 to	 build	 in	 a	 system	 wherein	 the	 data	 captured	 is	 automatically	

classified.	This	essentially	integrates	the	two	processes	and	dramatically	simplifies	the	

work	of	the	drone	companies.	Quidich	Innovation	Labs	considered	this	with	the	case	of	

the	land	surveys	in	India.	As	of	now,	surveys	are	done	independently	in	order	to	capture	

different	elements	of	interest,	e.g.	electric	poles	or	drainage	system.	These	surveys	then	

need	 to	be	processed	 in	order	 to	categorize	 the	objects.	 In	 the	case	of	a	 simultaneous	

system,	a	drone	would	be	able	to	capture	all	the	necessary	data	once	and	automatically	

pinpoint	the	structures	of	interest.	As	Rambhatla	(2017)	points	out,	this	eliminates	the	

need	to	conduct	new	drone	surveys	for	each	new	client	and	significantly	cuts	down	on	

the	time	required	to	process	large	amount	of	data.		

	
“Right	now	what	happens	is	all	of	these	surveys	happen	independently,	like	there	is	

one	survey	that	happens	for	the	roads,	one	survey	for	the	electric	poles,	one	survey	for	your	

drainage	system,	one	for	your	house,	one	for	your	solar	panels.	What	I	am	looking	at	if	my	

data	collection	 is	 simplified,	 just	 to	collect	 the	data	once,	and	 if	 I	have	a	system	in	place	

that	classifies	it	automatically.	So	I	can	collect	data	once	and	that	data	is	reusable	for	any	

number	 of	 surveys	 or	 any	 number	 of	 clients	 I	 have.”	 -	 Vishwanath	 Rambhatla,	 Head	 of	

Analytics,	Quidich	Innovation	Labs,	2017	
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1	Martian	Way	works	to	help	monitor	pipelines	in	the	oil	and	gas	industry.	These	

can	extend	to	2000	kilometers	and	often	require	hundreds	of	human	laborers	to	survey	

the	pipelines.	To	remedy	this,	they	developed	a	solution	with	autonomous	drones	that	

could	survey	the	entire	pipeline.	In	addition,	they	are	working	on	a	AI	application,	based	

on	 a	 machine	 learning	 neural	 network,	 that	 will	 enable	 the	 system	 to	 differentiate	

between	pixels	 in	 the	 captured	 images	 in	 real-time.	Given	enough	 training,	 the	model	

will	be	able	to	identify	whether	a	certain	pixel	is	a	human,	an	unwanted	object,	or	other	

elements	of	interest,	in	the	terrain.		

	 	

“So	 right,	 now	we're	 in	 a	 state	where	we’re	 taking	 a	 lot	 of	 data	 and	we	will	 be	

devising	a	model	by	which	we	will	be	sending	you	know	we'll	be	training	the	model	with	all	

of	this	data	and	inferring	you	know.	Once	the	model	is	trained	we	will	be	able	to	get	to	a	

point	 where	 we	 can	 say	 OK	 in	 this	 image	 we	 can	 distinguish	 that	 this	 was	 in	 fact	 the	

human	or	this	was	in	fact	an	object.	So	instead	of	just	knowing	a	pixel	differentiation	we	

would	be	able	 to	actually	highlight	certain	known	objects	and	artifacts.”	Karan	Kamdar	

(Founder	and	CEO,	1	Martian	Way,	2017)	

	

6.1.3 Higher Value Tasks for Employees  

6.1.3.1 Problem solving and creativity  

A	 consequence	 of	 this	 increase	 in	 efficiency	 is	 that	 employees	 have	more	 free	

time	for	higher	value	tasks.	As	Makkar	(2017)	points	out,	since	employees	are	not	tied	

down	to	important	but	repetitive	tasks	in	the	data	collection	and	data	processing,	they	

can	focus	on	problem	solving.		

	

“Things	 are	 happening	 in	 a	 more	 automated	 manner,	 humans	 are	 just	 there	 to	

solve	problems	and	not	really	do	dirty,	routine	tasks.”	-	Jaspreet	Makkar,	Founder,	We	Do	

Sky,	2017)	
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In	the	same	vein,	Drone	Company	X	(2017)	believes	that	since	human	employees	

do	not	have	to	work	on	time	consuming	day	to	day	tasks,	they	can	use	their	time	on	new	

product	development	and	come	up	with	new	solutions.		

	

“But	what	we	want	 to	AI	 to	 do	 in	 this	 research	 is	 to	 cut	 out	 the	 human	 element	

completely	 and	 so	 that,	 you	 know,	 the	 human	 element	 can	 be	 used	 to	 develop	 new	

solutions	 that	 are	 just	 repeating	 the	 same	 solutions	 again	 and	 again”.	 (Anonymous,	

Company	X,	2017)		

	

6.2. Changing Product Nature 

6.2.1 Real-time data processing  

The	drone	companies	also	plan	to	expand	their	products	into	new	areas	by	using	

AI	for	real-time	data	capture	and	processing	on-board	the	drone.	The	current	chain	of	

work	 for	 a	 drone	 company	 like	 Quidich	 Innovation	 Labs	 is	 to	 acquire	 data	 with	 the	

drone	 and	 then	 subsequently	 process	 it	 manually	 on	 an	 office’s	 computer.	 The	 end	

result	is	typically	a	report	handed	in	to	the	client.	Rambhatla	(2017)	explains	how	real-

time	 data	 processing	 greatly	 expands	 the	 possibilities	 of	 the	 company.	 He	 takes	 the	

example	of	traffic	management	in	India.	It	may	take	several	hours	to	solve	a	bottleneck	

because	authorities	have	to	identify	what	may	simply	be	one	car	disrupting	the	flow	of	a	

long	 line	 of	 vehicles.	 With	 a	 drone	 equipped	 with	 real-time	 data	 processing,	 the	

offending	 car	 can	 be	 identified	 automatically	 and	 the	 information	 sent	 directly	 to	 the	

authorities.	This	 allows	 the	 authorities	 to	 act	 and	 solve	 the	problem	 in	more	efficient	

manner.			

	

“And	here	 in	India	we	have	a	 lot	of	traffic	 jams,	congestion	happening	because	of	

one	vehicle	wrongly	placed	somewhere	ahead	of	the	work.	So	for	anyone	to	go	back	in	that	

congestion	 and	 reach	 them	and	 solve	 that,	 that	 takes	 a	 couple	 of	 hours.	We	 see	 drones	

could	change	that	and	AI	is	the	only	thing	to	solve	that	you	know,	where	the	vehicles	are	

automatically	detected	and	the	number	plate	noted.	And	you	know	they	change	lanes,	or	
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they	have	to	change	lanes	to	be	where	they	are	supposed	to	be.”	Vishwanath	Rambhatla	

(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	

	

Another	example	given	by	Rambhatla	(2017)	is	the	case	of	a	football	match.	In	a	

typical	scenario,	a	drone	would	capture	images	of	a	match	and	the	images	are	analysed	

at	a	 later	 time.	A	report	 is	handed	 in	 to	 the	client	who	 takes	 the	 insights,	and	acts	on	

them	for	the	next	event.	However,	with	the	real-time	capabilities,	it	is	possible	to	send	

these	 important	 insights	 as	 they	 are	 occurring	 and	 developing.	 Rambhatla	 (2017)	

reckons	that	in	addition	to	being	able	to	count	the	number	of	people	in	attendance,	they	

will	 be	 able	 to	 count	 the	 number	 of	 people	 supporting	 one	 team	 and	 consuming	

beverages	 in	addition	 to	what	kind	of	merchandises	 they	purchase.	This	changes	how	

the	client	can	react	to	the	events	unfolding.		

	
“Yes,	so	now	today	all	we	can	do	is	get	that	to	analysis	and	get	reports	out	but	the	

match	 is	already	done.	 It	could	be	a	 learning	 for	the	next	 time,	but	the	moment	 it	 starts	

happening	real-time,	so	the	possibilities	are	really	endless.”		Vishwanath	Rambhatla	(Head	

of	Analytics,	Quidich	Innovation	Labs,	2017)	

6.2.2 Integration of platforms with AI  

The	 integration	of	different	data	sources	helps	the	drones	companies	boost	 the	

analytical	 power	 of	 AI	 applications.	 An	 important	 outcome	 of	 this	 integration	 is	 the	

development	 of	 predictive	 capabilities.	 An	 example	 of	 this	 is	 Airpix’s	 work	 with	 the	

inspection	and	maintenance	of	wind	turbines.	Currently,	the	company	collects	data	for	

wind	 blade	 inspection	 from	 two	 sources:	 their	 drone	 surveys	 and	 their	 clients’	 wind	

turbine's	SCADA	systems	(supervisory	control	and	data	acquisition).	The	information	is	

then	turned	over	to	the	client	in	a	report	form.	However,	an	AI	based	platform	is	capable	

of	integrating	both	data	sources	and	inferring	predictions	based	on	these.	For	instance,	

the	 SCADA	 system	 would	 provide	 data	 on	 the	 evolving	 weather	 conditions	 and	 the	

drone	 could	 track	 corrosion	 on	 the	 wind	 turbines.	 With	 this	 data,	 it	 is	 possible	 to	

understand	 under	 which	 conditions	 corrosion	 occurs	 and	 to	 essentially	 preempt	

damages.	 Shenkar	 (2017)	predicts	 that	 this	 capability	would	 enable	 them	 to	not	 only	
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give	more	valuable	insights	to	their	clients	but	also	to	be	“further	involved	in	the	decision	

making	of	our	clients”.	It	would	allow	the	company	to	move	from	the	inspection	stage	to	

developing	 a	 more	 integrated	 solution	 which	 would	 also	 address	 their	 clients’	

operations	and	maintenance.		

	

"But	once	we	integrate	it	with	AI,	then	once	we	start	giving	them	more	insights	into	

their	decision	making	 then	we	will	 get	 involved	 in	 further	 steps	with	our	 clients.	And	 in	

that	way,	our	process	will	change.	We	will	be	spread	across	different	steps	of	their	decision	

making,	rather	than	just	giving	them	reports.	That	way	we	will	be	further	involved	in	the	

decision	making	of	our	clients."	-	Shinil	Shenkar	(Co-founder,	Airpix,	2017)	

	

Another	form	of	integration	is	described	by	Makkar	(2017).	In	the	case	of	We	Do	

Sky,	the	team	develops	a	platform	that	collects	relevant	drone	survey	information.	Each	

client	 has	 an	 ID	 key	 and	 can	monitor	 and	 consult	 their	 data	 on	 the	 platform.	Makkar	

(2017)	claims	that	predictive	analysis	could	be	unlocked	through	the	integration	of	the	

platform	with	 the	other	 sources	of	data.	This	predictive	analysis	 can	be	used	 to	warn	

users	 of	 solar	 panels	 of	 potential	 damages	 and	 other	 upcoming	 issues	 for	 their	 solar	

farms.	Makkar	(2017)	believes	that	these	new	capabilities,	when	joined	with	the	client’s	

own	systems,	would	allow	clients	 to	better	decide	on	 their	operations.	Ultimately,	 the	

clients	would	not	need	to	actively	consult	their	data	for	decision	making,	as	appropriate	

responses	could	be	determined	automatically	on	the	platform.			

	

“The	users	will	probably	not	need	to	see	their	data.	The	system	itself	will	analyze	

the	data	and	push	the	command	for	using	the	data	to	do	things	on	the	ground.	Maybe	the	

decision	making	 too	 shall	 be	 done	 and	 not	 necessarily	 by	 the	 user.”	 -	 Jaspreet	 Makkar	

(Founder,	We	Do	Sky,	2017)	

	

Falk	 (2017)	 agrees	 that	 predictive	 analytics	will	 play	 an	 important	 role	 in	 the	

drone	 industry	 in	 the	 future.	 For	 example,	 through	 predictive	 maintenance	 drone	

companies	can	help	their	clients	allocate	resources	more	efficiently	as	they	will	be	able	

to	foresee	long-term	changes	to	infrastructure.		
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“I	 think	a	very	big	buzz	word	at	 the	moment	this	also	predictive	maintenance,	 so	

that	you	don't	just	get	the	data	of	how	is	your	infrastructure	today	but	how	will	it	look	in	

10	years	and	whether	we	need	to	put	 the	money	 in	 the	most	cost	effectively.”	 	Ken	Falk,	

(CEO	and	founder,	Scopito,	2017)	

	

6.3. Increased Efficiency of Iterations 
The	drone	firms	considered	iterations	an	important	part	of	their	innovation	and	

development	process.	Before	going	into	the	exact	role	of	AI	in	iterations	we	briefly	want	

to	show	the	fundamental	iterative	process	of	the	firms.	Data	acquisition,	data	processing	

and	reporting	are	the	main	features	of	the	companies’	businesses.	The	drone	companies	

used	iterations	in	different	aspect	of	their	business,	from	problem	solving	to	developing	

new	solutions	with	their	clients.		

	

“You	keep	understanding	each	of	these	steps,	get	feedback	from	the	client,	how	it	is	

helping	 them,	 how	we	 could	 improve	 on	 them.	 (...)	 there	 any	 implements	 from	 the	 data	

acquisition	part,	what	kind	of	predictions	they	would	expect	on	the	long	run.	So	we	keep	

that	feedback	session	from	our	client,	we	try	to	understand	from	them.	How	the	data	could	

help	 them	 make	 better	 decision.	 Then	 we	 incorporate	 those	 feedbacks	 in	 our	 data	

acquisition	team,	and	then	on	the	software.	“	–	Shinil	Shekhar	(Founder,	Airpix,	2017)	

		

“…you	reiterate	to	make	a	prototype	which	is	necessary	for	the	company	to	have.	So	

we	go	through	similar	iterations	and	the	agenda	remains	that	we	work	very	closely	with	

our	clients,	so	each	iteration	goes	in	sync	with	the	client	and	with	our	own	organization.”	-	

Jaspreet	Makkar	(Founder,	We	Do	Sky,	2017)		

6.3.1 Faster problem solving  

The	 companies	 use	 AI	 for	 structuring	 and	 understanding	 thoughts	 and	

approaches	 from	previous	projects.	The	company	Quidich	 Innovation	Labs	saw	 that	 if	

they	had	done	ten	projects	spanning	several	months,	with	a	great	number	of	iterations	
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in	each,	these	processes	could	be	documented	for	later	use.	AI	could	then	help	create	a	

mind	map	of	 how	 the	 company	had	previously	 arrived	 at	 solutions	 and	 structure	 the	

line	of	 thinking.	 It	 can	also	help	 identify	previous	non-successful	approaches	and	rule	

them	out.	In	light	of	this,	Rambhatla	(2017)	argues	that	AI	can	work	as	a	tool	to	reduce	

the	number	of	iterations	necessary	when	developing	solutions.	

“I	 think	 that	when	 tomorrow	 you	 have	 a	 problem	 that	 have	 similar	 to	what	we	

were	talking	about	earlier,	probably	the	solution	would	not	take	that	longer	to	arrive	at	

(…)	I	see	it	as	reducing	the	number	of	iteration	you	would	take	to	get	to	that	conclusion.”	-	

Vishwanath	Rambhatla	(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	

		

While	 this	use	of	AI	helps	Quidich	Innovation	Labs	cutting	down	on	time	spent	

iterating,	the	end	results	appears	to	reach	the	same	quality	and	in	relation	to	iterations	

AI	does	not	provide	“better”	iterations.	

		

“it’s	not	necessarily	giving	me	a	better	 solution	but	 it	 is	making	my	effort	a	 little	

easier	 (…)	 I	 don’t	 have	 to	 iterate	 ten	 times,	 but	 only	 have	 to	 iterate	 seven	 times	 now”	 -	

Vishwanath	Rambhatla	(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	

		

The	company	1	Martian	Way’s	AI	backed	platform	takes	 the	 feedback	and	user	

data	to	improve	its	own	performance.	At	the	same	time,	1	Martian	Way	also	takes	stock	

of	the	feedback	to	upgrade	the	algorithms.	To	that	end,	1	Martian	Way’s	focus	is	on	how	

they	can	collect	data	that	can	be	used	to	train	their	AI.	

  

“I	mean	we're	 just	going	to	be	able	to	design	much	more	efficient	algorithms	you	

know	on	top	of	the	eventual	output	that	we	get	from	our	neural	network.	You	know	so	that	

we	got	to	take	that	feedback	and	going	to	study	it	more	and	we	got	to	see	how	much	better	

we	can	do.	And	keep	training	the	network.”	–	Karan	Kamdar	(Founder	and	CEO,	1	Martian	

Way,	2017)		
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6.3.2 Faster Product Development 

The	 innovation	 process	 can	 take	 various	 steps	 and	 any	 number	 of	 iterations,	

making	development	a	 time-consuming	process.	The	drone	companies	are	using	AI	 to	

improve	the	efficiency	of	iterations.		

		

								“Well	it	is	making	us	more	efficient,	it	is	helping	us	make	our	results	faster	way,	

at	times	in	a	better	way.”	-	Jaspreet	Makkar	(Founder,	We	Do	Sky,	2017)	

	

Due	 to	 the	 novelty	 of	 the	 technology,	We	Do	 Sky	works	 extensively	with	 their	

clients	to	build	valuable	solutions.	They	describe	their	prototyping	process	as	quite	time	

extensive	and	requiring	a	lot	of	feedback	from	their	clients.		

	

“most	of	 the	 technology	companies,	 the	processes	 is	 iterative	 to	a	usable	product.	

And	then	you	reiterate	to	make	a	prototype	which	is	necessary	for	the	company	to	have.	So	

we	go	through	similar	iterations	and	the	agenda	remains	that	we	work	very	closely	with	

our	clients,	so	each	iteration	goes	in	sync	with	the	client	and	with	our	own	organization.	

So,	for	example,	if	we	build	something,	we	get	their	feedback	-	Jaspreet	Makkar,	(Founder,	

We	Do	Sky,	2017)	

	
Makkar	 (2017)	 believes	 that	 as	 they	 go	 through	 and	 record	 an	 increasing	

number	 of	 product	 development	 processes,	 they	 will	 be	 able	 to	 use	 AI	 to	 develop	

products	faster.		

	

“Once	we	have	a	lot	of	iterations	and	patterns	in	our	iterations.	Maybe	the	AI	could	

kick	in	there.”	-	Jaspreet	Makkar	(Founder,	We	Do	Sky,	2017)		

	

Falk	 (2017)	 agrees	 that	 AI	 can	 hasten	 the	 product	 development	 process.	 He	

points	 to	 an	 example	where	 an	 AI	 algorithm	was	 able	 to	 create	 an	 image	 processing	

solution	in	just	four	hours	compared	to	five	months	with	traditional	means.	In	a	similar	

vein	to	We	Do	Sky’s	experiences,	Falk	(2017)	also	sees	that	this	can	lead	to	better	final	

products.		
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“We	did	 some	 tests	 using	AI	 and	 also	with	 image	 processing	 you	 know	 standard	

image	analysis	(...)	And	since	we	had	a	lot	of	data	of	insulators	we	trained	the	AI	algorithm	

in	 just	 four	hours	to	do	a	much	better	 job	than	what	she	had	spent	five	months	full	time	

doing.”   

	

6.4. Change in Client Relationship  
Due	 to	 the	 changes	 AI	 brings	 to	 product	 development,	 the	 drone	 companies	

anticipate	 and	 already	 experience	 a	 transformation	 in	 the	 way	 they	 work	 with	 their	

clients.		

6.4.1 Solution development with client 

Some	applications	of	AI,	like	predictive	analysis,	necessitate	the	drone	companies	

and	 their	 clients	 to	 synchronize	 platforms	 and	 continuously	 share	 data	 to	 develop	

solutions.			

6.4.1.1 Continuous solution development   

Kamdar	 (2017)	 explains	 that	 the	 proper	 development	 of	 an	 AI	 based	 product	

requires	 continuous	 training	 and	 refinement	 of	 the	 algorithm.	 This	 training	 is	 highly	

dependent	on	the	platform	receiving	new	data	to	learn	from.	These	new	streams	of	data	

only	 become	 available	 as	 customers	 keep	 using	 the	 products.	 As	 more	 data	 and	

feedback	are	shared,	 the	performance	of	 the	algorithm	 improves,	 resulting	 in	a	better	

product	for	the	users.		

	

“It's	 something	 that	 any	 company	 has	 to	 do	 if	 it	 has	 to	 improve	 its	 product.	 So	

having	more	data	is	going	to	require	having	data	from	your	own	customers	or	people	who	

are	using	the	products	(...)	already	you're	going	to	sign	up	and	use	it…	you	know.	So	I	mean	

it	does	require	a	lot	of	training	and	data.	And	that's	what	we’ll	need	from	our	customers.”	

–	Karan	Kamdar	(Founder	and	CEO,	1	Martian	Way,	2017)	
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We	Do	Sky	and	Airpix	plan	to	create	a	platform	where	the	client’s	systems	and	

their	 own	 systems	 keep	 interacting.	 Similarly,	 to	 1	 Martian	 Way,	 as	 their	 systems	

receive	 more	 data	 from	 each	 side,	 they	 are	 able	 to	 produce	 better	 results.	 The	

development	of	the	application	is	dependent	on	the	integration	and	constant	feedback	

between	the	companies	and	their	customers’	platforms	and	data.		

	

In	 addition,	 Airpix’s	 founder	 believes	 that	 as	 they	 increase	 the	 capabilities	 of	

their	AI	applications,	they	will	be	able	to	further	engage	with	their	clients	in	areas	other	

than	 inspection.	 For	 example,	 they	 will	 be	 able	 to	 provide	 them	 with	 insights	 on	

maintenance	 and	operations.	 Instead	of	 limiting	 themselves	 to	handing	 a	 report,	 they	

could	become	an	integral	part	of	their	clients’	internal	activities.			

	

"But	once	we	integrate	it	with	AI,	then	once	we	start	giving	them	more	insights	into	

their	decision	making	 then	we	will	 get	 involved	 in	 further	 steps	with	our	 clients.	And	 in	

that	way,	our	process	will	change.	We	will	be	spread	across	different	steps	of	their	decision	

making,	rather	than	just	giving	them	reports.	That	way	we	will	be	further	involved	in	the	

decision	making	of	our	clients."	-	Shinil	Shenkar	(Co-founder,	Airpix,	2017)	

6.4.1.3 Client understanding  

As	we	noted	above,	 the	 firms	 in	our	study	explain	that	given	the	novelty	of	 the	

use	 of	 AI	 in	 drones,	 a	 high	 level	 of	 collaboration	with	 clients	 is	 necessary	 to	 develop	

services.	 At	We	Do	 Sky,	 the	 company	 spends	 a	 considerable	 amount	 of	 time	 teaching	

clients	about	the	technology.	In	addition,	they	spend	three	to	four	months	working	on	a	

proof	 of	 concept	 with	 their	 clients	 to	 understand	 the	 technology	 and	 what	 kind	 of	

benefits	they	can	get	out	of	the	product.		

Therefore,	 in	 this	 development	 process,	 the	 client’s	 understanding	 of	 the	

technology	affects	how	fast	a	viable	solution	can	be	created	but	also	the	quality	of	the	

finished	 product.	 For	 instance,	 the	 client’s	 knowledge	 of	 the	 technology	 may	 have	

impact	on	whether	data	is	accessible	for	the	AI	software	to	function.	The	availability	of	

data	unlocks	more	capabilities	for	AI,	like	predictive	analysis.	
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“Better	solutions	are	faster	to	come	by.	So,	that’s	the	mostly	the	case	for	our	clients.	

If	 the	 data	 is	 available,	 there	 is	 some	kind	 of	 prediction	happening.”	 -	 Jaspreet	Makkar,	

(Founder,	We	Do	Sky,	2017)	

	

6.4.2 Less necessity for communication 

Some	companies	predicted	that	some	AI	applications	would	lead	to	less	personal	

interactions	with	their	clients.		

6.4.2.1 Standardization  

Although	solution	development	currently	requires	a	close	working	relationship	

with	customers,	Makkar	(2017)	believes	that	as	the	use	of	the	technology	goes	forward,	

the	solutions	will	become	increasingly	standardized.	This	would	lead	to	a	point	where	a	

personal	 relationship	 with	 clients	 would	 not	 be	 necessary	 anymore.	 Makkar	 (2017)	

compares	such	a	situation	to	buying	an	iPhone	off	the	shelf.		

	

“At	the	moment,	we	have	a	very	very	close	relationship	with	our	client	but	then	it	

will	become	a	standard	where	it	will	become	like	buying	an	iPhone	off	the	shelf.	So	there	

might	come	a	situation	where	they	might	not	be	any	personal	relationship	with	the	client	

but	the	technology	could	be	used	off	the	shelf.”	 	-	Jaspreet	Makkar	(Founder,	We	Do	Sky,	

2017)	

6.4.2.2 Automated feedback loops 

Makkar	 (2017)	 explains	 how	 solution	 development	 in	 his	 company	 involve	 a	

high	 level	 of	 coordination	 and	 communication	 with	 multiple	 parts	 of	 the	 client’s	

company	 to	 ensure	 knowledge	 sharing.	 However,	 with	 the	 use	 of	 AI,	 these	

communication	 channels	 would	 not	 be	 necessary	 anymore.	 The	 data	 processing	 and	

insight	creation	occurs	in	the	server	with	little	need	for	human	input.		

	

“What	I	have	noticed	is	that	the	whole	technology	such	as	AI	is	not	only	making	us	

more	efficient	but	 it’s	also	making	our	communication	not	really	necessary	anymore.	My	

perspective	 towards	 this	 is	 that	 as	 we	 are	 moving	 forward,	 human	 communication,	
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conversations,	they	wouldn’t	be	really	needed	much.	It	will	be	only	be	a	part	of	the	life	of	

the	human	being,	but	 it	will	not	be	necessary.”	 -	 Jaspreet	Makkar	(Founder,	We	Do	Sky,	

2017)	

	

Kamdar	(2017)	also	talks	about	the	use	of	an	AI	backed	platform	to	reduce	the	

amount	of	direct	communication	between	employees	of	the	firm	and	the	customer.	He	

commented	 that	 1	Martian	Way’s	 previous	work	with	 the	 government	 necessitated	 a	

large	amount	of	collaboration	and	communication,	in	the	form	of	notes,	emails,	and	calls	

to	 develop	 a	 solution.	 Given	 the	 complexity	 and	 the	 wealth	 of	 information,	 it	 was	

difficult	to	concentrate	the	information	and	many	potentially	useful	 insights	were	lost.		

He	believes	an	integrated	platform	where	all	the	information	would	be	shared	could	be	

used	with	AI	 application	 to	 extricate	 and	 bring	 out	 the	 best	 insights	 from	 the	 shared	

knowledge.		

	

	 “I	mean	I	would	be	an	advocate	of	some	AI	system	in	helping	us	in	this	kind	

of	closed	 loop	system	making	 it	more	efficient...	we	would	very	much	 like	 to	either	when	

say	working	with	the	government	or	the	local	for	police	authorities.	If	we	have	some	kind	

of	automation	possible	in	between	us	you	know.	I	mean	when	it	happened	they	were	email	

and	lots	of	calls	or	you	know	notes	and	ideas	that	are	there	sometimes	go	unnoticed	or	lost	

you	 know,	 when	 you’re	 not	 properly	 integrated.”	 Karan	 Kamdar	 (Founder	 and	 CEO,	 1	

Martian	Way,	2017)		

	

Our	 respondents	 also	 talked	 about	 reduced	 communication	 with	 clients	 and	

other	external	actors	 in	terms	of	planning	missions	for	data	surveying.	1	Martian	Way	

and	Airpix	point	out	that	drones	can	be	automated	in	terms	of	 flight	and	data	capture	

which	reduces	the	amount	of	time	the	company	need	to	spend	planning	data	collection.		
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6.5. Preconditions to AI  
When	 discussing	 the	 potential	 of	 AI	 in	 their	 companies,	 the	 drone	 companies	

cautioned	 that	 certain	 conditions	 need	 to	 be	 met	 before	 implementation	 would	 be	

possible.		

6.5.1 Nature of the organization  

6.5.1.1 Company scale 

The	drone	companies	we	interviewed	were	all	SMEs	and	this	had	implications	on	

how	AI	 could	be	 implemented	within	 their	 organizations.	Kamdar	 (2017)	 argues	 that	

some	uses	require	a	certain	scale	that	probably	only	larger	companies	can	attain.	Often,	

only	larger	companies	would	have	the	necessary	infrastructure	in	place,	with	organized	

data,	that	could	be	employed	for	the	AI	applications	to	produce	the	wanted	insights.		

	

"As	you	point	to,	when	you	get	to	a	certain	size	of	the	organization...You	need	not	

only	databases,	but	you	also	need	systems	that	can	take	all	of	 that	data	and	understand	

what	 the	 company	 at	 that	 particular	 time	 is	 actually	 trying	 to	 achieve	 and	 then	make	

suggestive	solutions	for	what	the	company	needs.”	-	Karan	Kamdar	(Founder	and	CEO,	1	

Martian	Way,	2017)	

6.5.1.2 Existing systems	

The	drone	companies	in	our	sample	were	all	small	companies.	They	emphasized	

that	 it	 was	more	 efficient	 to	 work	 in	 an	 uncluttered	 fashion,	 for	 example	 by	 sharing	

ideas	orally,	but	also	by	using	typical	software	systems	such	as	e-mails	and	messaging	

services.				

	

“As	 I	 said,	 we	 are	 only	 6	 people	 in	 the	 same	 room,	 we	 certainly	 believe	

conversations	are	good	 to	happen,	 the	data	 transfer	happening	 that	way,	 is	much	more	

efficient.”	-	Vishwanath	Rambhatla	(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	
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In	 the	 case	 of	 1	 Martian	 Way,	 Kamdar	 (2017)	 sees	 AI	 as	 a	 potential	 extra	

complication	 of	 workflows	 and	 something	 that	 can	 complicate	 the	 decision-making	

process.		

	

“We	try	to	not	overwhelm	ourselves	with	the	machine	taking	a	central	role	in	our	

decision	making.	 So	we	 like	 to	 design	 systems	 that	 are…	 That	we	 are	 not	 slaves	 of	 you	

know.“	-	Karan	Kamdar	(Founder	and	CEO,	1	Martian	Way,	2017)	

	

6.5.2 Amount of Data 

The	drone	companies	explain	that	they	need	to	collect	sufficient	amounts	of	data	

to	train	and	develop	the	AI.	The	company	Airpix	is	developing	AI	software	that	relies	on	

data	 collected	by	 their	drones	and	 through	SCADA	systems	of	wind	 turbines.	 Shenkar	

(2017)	describes	these	as	necessary	steps	to	develop	the	AI	to	an	extent	where	it	gains	

predictive	capabilities.	Indeed,	Falk	(2017)	believes	that	the	amount	and	quality	of	data	

available	is	one	of	the	core	limiting	factors	of	AI	solution	development.		

	

“Well	 I	 think	one	of	 the	most	 limiting	 factors	 is	having	enough	data	 to	 train	and	

having	 data	 that’s	 annotated.	 So	 you	 need	 to	 feed	 AI	 good	 data	 for	 it	 to	 give	 you	 good	

results.	I	think	that's	probably	one	of	the	issues	at	the	moment.”	-	Ken	Falk	(Founder	and	

CEO,	Scopito,	2017)	

	

	 Kamdar	(2017)	from	1	Martian	Way	invests	a	substantial	amount	of	time	

in	 collecting	as	much	data	as	possible	 from	 the	 initial	drone	surveys.	A	wide	 range	of	

data	 is	 crucial	 for	 training	 the	 AI	 application.	 The	 more	 data	 is	 accessible	 to	 the	 AI	

application,	the	more	performing	it	will	be.		It	will	get	better	at	recognizing	the	different	

elements	of	 the	 landscape	as	well	as	adapting	 to	changes	caused	by	evolving	weather	

conditions.		

	

“We	fly	the	drone	many	times	over	and	collect	and	try	to	collect	as	much	data	as	

possible.	Right.	So	the	more	the	neural	network	is	trained	on	the	features	of	the	land	or	the	
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conditions,	 different	 conditions	 such	 as	 sunlight	 or	 something	 like	 that.	 You	 know,	

distinguishing	different	objects	and	elements	on	the	field.	The	more	it's	able	to	recognize	

those	 objects	 the	 better	 it's	 going	 to	 be.”	 Karan	Kamdar	 (Founder	 and	 CEO,	 1	Martian	

Way,	2017)	

	

	 The	 amount	 and	 quality	 of	 data	 also	 depends	 on	 the	 served	 industry.	

Makkar	 (2017)	argues	 that	 some	 industries,	depending	on	how	easily	 they	can	access	

data,	are	more	conducive	to	the	implementation	of	AI.	

	

“Some	 industries	 might	 not	 have	 easy	 accessibility	 to	 data.	 But	 then	 there	 are	

others	 where	 data	 is	 very	 easily	 available.”	 -	 Jaspreet	 Makkar	 (Founder,	 We	 Do	 Sky,	

2017)	

	

Another	factor	affecting	the	availability	of	data	is	whether	companies	in	certain	

industries	 have	 been	 recording	 their	 information	 digitally,	 and	whether	 they	 are	 in	 a	

format	compatible	with	the	drone	company’s	system.		

	

“There	 is	 few	 sectors	 that	are	used	 to	 recording	 information	digitally	or	 through	

the	 data	 sets	 that	 we	 require,	 then	 it’s	 very	 helpful”.	 Anonymous	 (Head	 of	 Business	

Development,	Drone	Company	X,	2017)		

6.5.3 Management decisions 

While	the	potential	usages	of	AI	are	vast,	the	companies	must	first	identify	where	

and	how	 it	 can	be	 implemented.	One	of	Drone	company	X’s	main	uses	of	AI	 is	 for	 the	

optimization	 of	 time-consuming	 processes.	 Our	 respondent	 from	 Drone	 Company	 X	

highlights	 that	 the	 company	 first	 identifies	 time	 consuming	 routines	 and	 where	

possible,	 the	 company	 subsequently	 find	 an	 appropriate	 AI	 solution	 to	 automate	 the	

task.		
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	“I	think	so	far	what	we	have	done	with	AI	 is	 just	to	identify,	 in	our	process	flows,	

where	do	we	waste	the	most	amount	of	time	and	what	can	be	automated.”	-	Anonymous	

(Head	of	Business	Development,	Drone	Company	X,	2017)	

	

Rambhatla	 (2017)	 pointed	 out	 another	 significant	 management	 decision.	

Processes	need	to	be	documented	in	order	for	the	firm	to	teach	the	AI	solution	how	to	

solve	 the	 given	 problem.	 For	 example,	 when	 problem	 statements	 and	 mistakes	 are	

reported	 systematically,	 they	 can	 become	 a	 data	 source	 to	 train	 an	 AI	 application.	

However,	 in	 smaller	 firms	 like	 Quidich	 Innovation	 Labs,	 such	 processes	 are	 not	

necessarily	recorded	as	they	prefer	to	share	their	knowledge	in	an	informal	manner.		

	

“I	think	the	moment	you	start	documenting	your	learning,	and	also	taking	it	a	step	

further,	managing	your	action	from	your	documentation.	So	you	document	your	problem	

statements,	 and	 you	 document	 obvious	 faults,	 and	 you	 have	 documented	 enough	

information	 so	 that	 a	 machine	 can	 learn	 how	 to	 tackle	 a	 particular	 problem”	 -	

Vishwanath	Rambhatla	(Head	of	Analytics,	Quidich	Innovation	Labs,	2017)	
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7. Empirical Framework  
Using	 grounded	 theory,	 we	 have	 generated	 five	 key	 theoretical	 insights	 (See	

table	 12).	 Each	 of	 these	 are	 built	 on	 the	 level	 1	 and	 level	 2	 coding	 (axial	 and	 open	

coding)	we	have	determined	from	our	analysis.		

	

 
Table	12	-	Overview	of	Analysis	

Theoretical	Insight	 Level	1	 Level	2 

Optimization	 of	 Firm	

Processes	 

Replacing	human	labor	 Improve	data	collection 

Improve	data	processing	 

Increase	output	 

Increased	 technological	

capabilities 

New	ways	of	handling	data	 

 

Higher	value	tasks 

Creativity	 

Problem	solving	 

Changing	 Product	

Nature	 

 

Real	time	data	processing  

Integration	 of	 platforms	

with	AI 

AI	 gives	 predictive	

capabilities 

Increased	 Efficiency	 of	

Iterations 

Faster	problem	solving	  

Faster	 product	

development 

 

Change	 in	 Client	

Relationship	 

Solution	 development	with	

client 

Continuous	 solution	

development 

Client	understanding	 
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Less	 necessity	 for	

communication 

Standardization	 

Automated	feedback	loops 

 

Preconditions	to	AI 

 

Nature	of	the	organization 

Company	scale 

	Existing	systems 

 

Amount	of	data  

Management	decisions Firm	 identify	 processes	 that	

can	be	automated 

Firms	 need	 to	 record	

information	to	use	AI 

 

7.1 Optimization of Firm Activities  
Drone	companies	use	AI	to	optimize	several	steps	of	their	internal	processes.	By	

using	AI	technology,	they	are	able	to	reduce	the	amount	of	time	spent	on	different	steps	

of	their	development	process	while	increasing	the	quality	and	quantity	of	their	outputs.	

This	 enables	 employees	 to	 dedicate	 their	 time	 to	 higher	 value	 tasks.	 Process	

optimization	is	achieved	through	two	distinct	mechanisms:	substituting	human	labor	by	

AI	 as	 well	 as	 utilizing	 the	 new	 capabilities	 of	 the	 technology	 to	 undertake	 tasks	

previously	unmanageable	by	human	employees.	Reduced	human	labor	can	significantly	

improve	 drone	 companies’	 data	 collection	 process	 by	 truncating	 the	 amount	 of	 time	

dedicated	 to	 it,	 while	 less	 human	 error	 increases	 the	 quality	 of	 the	 data	 collected.	

Replacing	human	labor	also	shortens	the	amount	of	time	spent	on	data	processing	and	

increase	the	quality	of	the	processing.	Aside	from	just	rendering	each	individual	step	in	

the	 product	 development	 process	 more	 efficient,	 AI	 applications	 can	 streamline	 and	
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integrate	 the	process	of	data	collection	and	processing.	This	results	 in	higher	capacity	

and	 reduced	 costs	 for	 the	 firm,	 as	well	 as	 freeing	up	 time	 for	 employees	 to	devote	 to	

higher	value	tasks.	
	

7.2 Changing Product Nature 
Beyond	 the	 efficiency	 gains,	 AI	 applications	 in	 drone	 companies	 have	 the	

potential	to	transform	the	nature	of	the	firm’s	products.	Indeed,	in	most	of	the	the	cases	

we	 have	 investigated,	 the	 output	 of	 the	 drone	 companies’	 work	 was	 in	 the	 form	 of	

descriptive	 reports	 for	 the	 clients.	However,	 AI	 allows	 firms	 to	 integrate	 and	 process	

disparate	 sources	 of	 information	 and	 allows	 for	 simultaneous	 data	 capture	 and	

processing.	 This	 extends	 the	 capabilities	 of	 the	 firm	 and	 let	 them	 offer	 new	 types	 of	

products	to	their	clients.	In	addition,	integration	of	data	platforms	unlocks	AI	predictive	

capabilities	and	enable	drone	firms	to	participate	in	the	decision	making	of	their	clients	

to	a	greater	extent.	In	addition,	real-time	data	processing	extends	the	use	of	drones	to	

new	 business	 areas.	 In	 short,	 these	 new	 use	 of	 drones	 uses	 transforms	 the	 potential	

offerings	of	drone	companies.					

	

7.3 Increased Efficiency of Iterations 
AI	can	help	companies	reduce	the	number	of	iterations	or	making	the	process	of	

going	 through	 them	 more	 efficient.	 Drone	 companies	 can	 use	 this	 ability	 to	 both	

facilitate	 more	 efficient	 problem	 solving	 in	 the	 company	 and	 shorten	 the	 product	

development	 phase.	 In	 terms	 of	 problem	 solving,	 AI	 can	 help	 companies	 structure	

previous	 work,	 data,	 and	 ways	 of	 thinking	 and	 help	 the	 companies	 cut	 down	 on	

necessary	 iterations	 for	 problem-solving.	When	 previous	 issues	 are	 documented	 and	

structured	with	AI	 the	company	can	reduce	 iterations	and	move	 faster	 through	 future	

problem-solving.	In	terms	of	developing	new	products,	drone	companies	can	document	

previous	iterative	processes	and	use	AI	to	more	efficiently	prototype	solutions,	which	in	

turn	speeds	up	the	development	of	new	products.		
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7.4 Change in Client Relationship 
We	posit	that	firms’	use	of	AI	changes	the	way	they	engage	with	their	clients	in	

the	product	development	process.	Some	AI	backed	applications	require	the	integration	

of	customer	data	and	entail	a	continuous	solution	development	with	the	client.	Indeed,	

the	client	understanding	of	the	technology	and	its	requirements	can	impact	the	quality	

of	 the	 resulting	 solution.	 In	 addition,	 AI	 application,	 like	 predictive	 analysis,	 allows	

drone	companies	to	further	integrate	into	their	client’s	internal	activities.	This	implies	a	

closer	working	relationship	and	symbiosis	with	the	client.	However,	as	the	AI	solution	

becomes	better	performing,	it	could	lead	to	less	personal	interactions	between	the	firm	

and	the	client.	Feedback	loops	and	problem	identification	become	embedded	in	the	AI	

application	 and	 remove	 the	 need	 direct	 communication	 between	 employees.	

Paradoxically,	although	the	company’s	and	client’s	systems	are	increasingly	integrated,	

there	is	a	decrease	in	human	interaction	between	the	drone	company	and	its	clients.			

	

7.5 Pre-conditions to AI  
While	 AI	 can	 seem	 like	 an	 obvious	 choice	 for	 companies	 that	 aim	 to	 optimize	

their	 product	 development	 and	 internal	 business	 processes,	 we	 find	 that	 there	 are	

certain	preconditions	to	adopting	AI	solutions.	These	pre-conditions	are	related	to	the	

nature	 of	 the	 organization,	 having	 the	 necessary	 data	 for	 AI	 to	 function,	 and	

management	choices.		

AI	is	a	technology	where	scale	matters	and	which	apparent	in	terms	of	the	size	of	

the	given	company.	When	AI	is	used	to	improve	internal	processes,	 it	 is	often	the	case	

that	only	 large	 companies	have	 the	volume	of	 information	and	 infrastructure	 in	place	

necessary	 for	 its	 application.	 In	addition,	 some	of	our	 respondents	have	noted	 that	 in	

smaller	 companies,	 AI	 application	 is	 not	 necessarily	 a	 benefit.	 In	 addition,	 the	

development	and	training	of	AI	is	dependent	on	the	amount	and	quality	of	external	data	

it	can	collect.	The	availability	of	data	can	vary	depending	on	the	given	industry.	Finally,	

previous	management	choices	affect	whether	AI	can	be	used	effectively.	These	include	

the	 systematic	 recording	 of	 information	 and	 processes	 in	 the	 organization	 and	 the	

identification	of	eligible	processes	
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8. Synthesis 
In	 this	 Chapter,	 we	 look	 at	 our	 findings	 in	 the	 light	 of	 the	 existing	 innovation	

literature	and	the	theoretical	framework.		

	

Table	13	-	Overview	of	Theoretical	Framework	

Six Theoretical Themes Description 
1. Open and Integrated Innovation Innovation process rarely occurs in a closed 

environment and involves interaction with 
external knowledge and actors. 

2. User Involvement User-centeredness in innovation and the 
involvement of consumers in the innovation 
process is important in the current business 
context. 

3. Knowledge Integration Firms must be able to integrate knowledge in 
their innovation process.  

4. Technology for Innovation Technology is an important conduit for 
innovation and supports for overall innovation 
strategy.  

5. Iterations Innovation is a learning process that requires 
experimentation and iterations. 

6. Innovation in Balance Successful innovation requires a balance 
between technology, business model and 
demand.  

	

	

8.1 Optimization of Firm Processes 
The	optimization	of	the	drone’s	firm	processes	through	AI	echoes	our	theoretical	

theme,	 Technology	 for	 Innovation.	 We	 argued	 that	 technology	 was	 essential	 in	

supporting	innovation.	And	as	we	have	seen,	AI	can	have	a	major	influence	in	how	the	

drone	 companies	 structure	 their	 innovation	 process.	 Indeed,	 in	 our	 view,	 the	

optimization	of	the	drone’s	firm	processes	through	AI	resembles	Rothwell’s	(1994)	SIN	

model.	 In	 that	 sense,	 AI	 can	 be	 considered	 part	 of	 the	 “technological	 tool-kit”	 which	

enables	 the	 5th	 generation	 process.	 Indeed,	 Rothwell	 (1994)	 describes	 the	 key	

characteristics	 of	 the	 5th	 generation	model	 as	 a	 parallel	 process	 where	 the	 different	
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steps	 in	 the	 product	 development	 process	 are	 undertaken	 simultaneously.	 This	 is	

achieved	 through	 constant	 feedback	 loops	 and	 a	 technological	 toolkit	which	 acts	 as	 a	

conduit	 for	collaboration	between	different	entities	 in	 the	organisation,	and	optimizes	

firm	processes.		

	

Figure	8	-	Drone	companies'	work	process,	(authors'	own	model)	

	
As	 can	 be	 seen	 in	 Figure	 8,	 the	 drone	 companies	we	 have	 investigated	 have	 a	

product	development	process	which	is	essentially	sequential:	subsequent	steps	cannot	

be	undertaken	unless	the	previous	steps	are	completed.	So,	data	processing	cannot	be	

done	 without	 adequate	 data	 collection	 from	 the	 drone	 survey.	 AI	 changes	 this	 work	

sequence	to	one	where	the	time	to	complete	each	step	is	dramatically	reduced	or	 	the	

steps	are	done	in	a	quasi-simultaneous	manner.	For	example,	Airpix	describes	how	their	

small	team	would	need	to	go	on	location	to	collect	the	data	and	then	come	back	to	their	

offices	 for	 data	 processing.	 With	 AI	 capabilities,	 the	 drone	 can	 automate	 the	 data	

collection	 process	 as	 well	 as	 undertake	 the	 processing	 itself,	 effectively	 realizing	 the	

parallel	sequence	of	the	5th	generation	model,	as	demonstrated	in	Figure	9.		
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Figure	9	-	Drone	companies	work	process	with	AI,	(authors'	own	work	inspired	by	
Rothwell	(1994))	

	
Further,	Rothwell	(1994)	posits	the	SIN	model	as	a	way	for	firms	to	go	further	down	in	

the	cost-time	curve.	The	cost-time	curve	represents	the	relation	between	cost	and	time	

in	 the	 product	 development	 process.	 According	 to	 Rothwell	 (1994)	 all	 firms	want	 to	

shorten	 their	 product	 development	process	while	 reducing	 costs.	However,	 the	 faster	

they	 undertake	 their	 activities	 the	more	 expensive	 it	 is	 to	maintain	 the	 same	 level	 of	

quality;	the	SIN	model	is	presented	as	the	best	way	to	compromise	between	these	two	

factors.	From	our	research,	 it	can	be	seen	that	AI	not	only	reduces	the	time	necessary	

for	 drone	 companies	 to	 develop	 their	 solutions,	 it	 does	 so	 while	 increasing	 the	 final	

quality	and	reliability	of	the	product.	Arguably,	it	unlocks	the	5th	generation	process	for	

the	drone	companies.				

	

8.2 Changing Product Nature 

8.2.1 AI enables service innovation for drone firms 

We	posit	that	AI	changing	the	nature	of	the	firm's	product	can	be	seen	through	

the	lens	of	service	innovation.	Indeed,	AI	can	have	a	significant	impact	on	the	nature	of	

the	output	the	drone	firms	produce.	We	see	a	move	towards	real-time	processing	and	

the	 integration	 of	 platforms	 as	 precursors	 to	 important	 changes	 in	 the	 way	 drone	

companies	do	business.	We	argue	that	these	constitute	a	form	of	service	innovation	for	

the	 drone	 companies.	 Tether	 (2014)	 describes	 service	 innovation	 as	 an	 added	 value	

activity	 performed	 by	 the	 firm	 for	 their	 clients.	 He	 illustrates	 this	 through	 the	
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servitization	of	the	manufacturing	industry.	For	example,	airplane	manufacturers	have	

moved	away	from	just	manufacturing	to	providing	maintenance	services	to	their	clients.	

While	 companies	 like	 Airpix	 and	 Drone	 Company	 X	 now	 only	 produce	 reports,	 the	

added	predictive	 capabilities	of	 the	AI	help	 them	deliver	 a	 service	beyond	 the	 report.	

Shenkar	 (2017)	 explains	 how	 having	 predictive	 capabilities	 would	 help	 them	 engage	

more	deeply	in	the	decision	making	of	the	clients,	for	example	within	maintenance	and	

operations.	Therefore,	the	companies	are	able	to	provide	their	clients	with	new	value-

added	activities.	Thus,	AI	can	lead	to	service	innovation.	for	drone	companies.	

	

8.2.2 Harmonization between cost-time and user-value logic  

Tether	(2014)	argues	that	challenging	the	heterogeneous	nature	of	a	service	is	a	

form	of	service	innovation	for	companies.	In	his	view,	because	services	are	so	tied	to	an	

individual	 client	 or	 user,	 they	 are	 extremely	 heterogeneous.	 However,	 creating	

heterogeneous	services	does	not	allow	companies	to	scale	and	reduce	costs.	Therefore,	

the	service	innovation	can	occur	when	firms	can	commodify	the	service	or	modularize	

their	services.	Such	service	innovation	can	be	seen	in	mobile	operators,	health	services,	

and	 the	 fast-food	 industry.	 Through	 AI,	 firms	 have	 the	 capacity	 to	 deliver	 a	 fully	

personalized	 service:	 AI	 learns	 from	 the	 user’s	 data	 and	 the	 solution	 ends	 up	 tailor-

made	 for	 their	 situation.	However,	 as	Makkar	 (2017)	points	out,	 such	 solutions	 could	

end	up	being	distributed	off-the-shelf.	 Consequently,	while	 the	development	of	 the	AI	

solution	now	requires	a	high	level	of	engagement	with	each	client,	as	the	algorithm	gets	

perfected	it	could	be	sold	as	an	unit	to	be	installed	by	each	individual	user.	Therefore,	

the	firm	ends	up	commodifying	the	product	while	retaining	the	heterogeneous	value	of	

the	solution	for	each	client.	

Further,	we	believe	 this	 capability	of	AI	helps	 firms	encapsulate	both	 the	 cost-

time	 logic	 and	 the	 user-centeredness	 paradigm	 in	 their	 innovation	 process.	 In	 our	

second	 theoretical	 theme,	 User	 Centeredness,	 we	 argued	 that	 the	 logic	 of	 user-

centeredness	was	growing	more	influential	than	the	cost-time	logic.	However,	our	study	

suggests	that	these	are	not	necessarily	conflicting	forces.	As	we	have	argued	above,	AI	

helps	 firms	 attain	 the	 5th	 generation	 innovation	model	 by	 optimizing	 processes	 and	
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reducing	 cost	 and	 time	 in	 the	 product	 development	 process.	 At	 the	 same	 time,	 AI	

solutions	are	by	nature	highly	personalized	and	unique	 to	each	user.	These	outcomes	

can	be	achieved	without	undermining	the	other.		

	

8.3 Increased Efficiency of Iterations 
As	we	established	 in	our	 fifth	 theoretical	 theme,	 iterations	are	a	 core	aspect	of	

modern	 innovation	 thinking.	 While	 the	 early	 linear	 models	 of	 innovations	 did	 not	

include	this	concept,	it	is	clearly	implemented	in	e.g.	Rothwell’s	(1994)	later	generations	

of	 innovation,	Prahalad	and	Ramaswamy’s	 (2004)	 co-creation,	 and	 in	design	 thinking.	

Teece	(2011)	also	argues	 that	 iterations	are	 important	 in	order	 to	create	an	adequate	

business	model.	 In	 our	 study,	 we	 see	 that	 not	 only	 are	 iterations	 clearly	 used	 in	 the	

innovation	process	of	drone	companies,	but	AI	has	the	potential	to	play	a	distinct	role	as	

well.	For	the	drone	companies,	AI	can	be	a	catalyst	for	faster	product	development	and	

problem-solving.	Our	study	highlights	the	importance	of	technology	in	iterations.	This	is	

something	we	have	pointed	to	in	our	fourth	theoretical	theme.	Certainly,	Dodgson	and	

Gann	(2014)	considers	technology	a	tool	to	speed	of	the	innovation	process	and	AI	seem	

to	follow	this	pattern.	In	addition,	iterations	play	an	important	role	in	co-creation,	open	

innovation,	 design	 thinking,	 and	 innovation	 in	 developing	 countries.	 Therefore,	 AI’s	

capabilities	should	be	considered	in	relation	to	these	paradigms.	

	

8.4 Change in client relationship  
As	 the	 drone	 company	 get	 further	 integrated	 in	 its	 client’s	 activities,	 the	

relationship	 between	 the	 firm	 and	 the	 company	 evolves.	 In	 our	 view,	 this	 evolution	

mirrors	 Prahalad	 and	 Ramaswamy’s	 (2004)	 conceptualization	 of	 co-creation.	 They	

argue	 that	 co-creation	 entails	 a	 transformation	 of	 the	 conventional	 model	 of	 the	

separation	 between	 the	 firm’s	 product	 development	 process	 and	 the	market.	 Instead,	

the	 firm	and	 its	users	 engage	 in	 continuous	 co-development	mechanism	 to	produce	a	

more	valuable	end	product.		
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As	seen	in	the	difference	between	Figure	10	and	Figure	11,	AI	enables	the	drone	

company	to	get	beyond	submitting	a	simple	product	or	report	to	their	client	to	creating	

more	 holistic	 solutions	 by	 integrating	 their	 data	 platforms.	 This	 creates	 a	 dynamic	

where	 the	 solution	 is	 created	 through	 feedback	 mechanisms	 between	 the	 drone	

company	 and	 the	 users.	 In	 Prahalad	 and	 Ramaswamy	 (2004)	 terms,	 the	 boundary	

between	 the	 firm	 and	 the	 client/market	 blurs	 in	 the	 creation	 of	 an	 AI	 solution.	 In	

addition,	 because	 the	 AI	 is	 being	 continuously	 improved	 as	 it	 is	 being	 used,	 the	 co-

production	process	is	also	extended	temporally.		

	

	

	

	

	

In	 our	 theoretical	 theme,	 User	 Involvement,	 we	 stressed	 the	 importance	 of	

integrating	 users	 in	 the	 product	 development	 process.	 We	 believe	 the	 result	 of	 our	

study	has	 altered	 the	way	 this	 process	 should	be	understood.	 Indeed,	Makkar	 (2017)	

believes	that	as	AI	 functionality	 improves,	 less	client	contact	will	be	necessary	in	each	

Figure	10	-	Drone	companies’	client	dynamics	(authors	‘own	

work	inspired	by	Prahalad	and	Ramaswamy	(2004))	

Figure	11	-	Drone	companies’	client	dynamics	with	AI	(authors'	own	

work	inspired	by	Prahalad	and	Ramaswamy	(2004))	
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step	 of	 the	 process.	 From	 the	 conceptualization	 of	 the	 product	 to	 the	 necessary	

improvements	 at	 later	 stages,	 as	 the	 AI	 learns	 and	 recognizes	 problems	 and	

continuously	improves	by	itself,	no	direct	contact	between	the	firm	and	the	user	would	

be	 necessary.	 This	 goes	 against	 our	 assumption	 that	 the	 co-creation	 paradigm	would	

require	a	closer	working	relationship	between	employees	and	the	client.		

8.5 Preconditions to AI Use 
We	showed	 in	our	analysis	 that	 there	are	certain	organizational,	 technical,	 and	

strategic	 pre-conditions	 to	 using	 AI.	 We	 believe	 these	 parallels	 our	 sixth	 theoretical	

insight,	 Innovation	 in	 Balance,	which	 combines	 different	 ideas	 from	 the	 innovation	 in	

developing	country	literature	and	the	field	of	design	thinking.	In	Brown’s	(2009)	design	

thinking	 view,	 the	 company	 must,	 beyond	 consumer	 demand,	 consider	 technological	

constraints	 and	 the	 business	 model;	 and	 this	 we	 believe	 this	 holds	 true	 with	 the	

inclusion	 of	 AI.	 Indeed,	 the	 drone	 companies	 must	 consider	 the	 restraints	 of	 the	

technology	in	terms	of	the	requirements	of	data,	their	own	organization’s	structure,	and	

whereas	 issues	 truly	demand	the	use	of	AI.	Further,	within	our	study,	we	believe	 that	

the	 connection	 between	 the	 viability	 of	 the	 solution	 and	 the	 technical	 feasibility	 is	

reinforced	in	the	use	of	AI.	The	drone	companies	must	collect	data	from	their	users	to	

train	 the	 algorithms	 and	 offer	 AI	 powered	 services.	 Therefore,	 the	 viability	 of	 their	

business	offering	is	tied	to	the	technical	constraints	of	data.			

Increased	technological	capability	is	often	seen	as	a	boon	for	innovation.	In	our	

analysis,	we	did	however	 find	 that	 there	are	 certain	prerequisites	 for	 this	 and	 that	 in	

some	contexts,	it	might	not	present	an	advantage.	The	benefits	of	AI	tend	to	depend	on	

the	scale	on	which	it	is	used.	As	we	saw	in	the	cases	of	Drone	Company	X	and	1	Martian	

Way,	 it	 can	 risk	 overcomplicating	business	processes	 and	 it	 is	 not	 always	 an	 efficient	

solution	due	to	lack	of	scale.	This	view	is	not	absent	in	the	innovation	literature.	Hobday	

(2005)	criticizes	Rothwell’s	(1994)	focus	on	the	technological	toolkit	and	its	assumption	

that	technologies	necessarily	improve	innovation.	
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9. Research Answer   
This	 research	 paper	 set	 out	 to	 build	 an	 understanding	 of	 how	 AI	 impacts	 the	

innovation	of	drone	companies	in	India.	The	outcomes	of	the	research	paper	were	two-

fold.	 First,	 we	 were	 able	 to	 build	 a	 theoretical	 understanding	 of	 how	 AI	 affects	 the	

innovation	dynamics	of	drone	companies.	Second,	we	were	able	to	connect	this	to	our	

theoretical	framework	and	to	broader	innovation	concepts.	Below,	we	recapitulate	our	

findings	and	answer	our	research	question.		

	

1)	 By	 adopting	 AI,	 drone	 companies	 can	 optimize	 their	 internal	 processes	 and	

develop	their	products	with	reduced	time	while	ensuring	quality.	This	enables	them	

to	optimize	their	innovation	process	in	a	way	similar	to	5th	generation	model.			

	

2)	AI	enables	service	innovation	for	drone	companies	by	fueling	the	development	of	

different	types	of	services,	and	new	value	propositions	to	their	customers.			

	

3)	AI	allows	companies	 to	adopt	an	 innovation	model	which	encapsulate	both	 the	

cost-time	 and	 user-centeredness	 paradigms.	 With	 AI,	 companies	 can	 offer	

personalized	and	unique	solutions	to	their	clients	without	sacrificing	cost	and	time	

factors.		

	

4)	AI	can	increase	the	efficiency	of	the	firm’s	iteration	process	by	speeding	product	

development	and	problem	solving.		

	

5)	AI	changes	the	relationship	between	the	firm	and	the	customer.	AI	enables	data-

driven	 co-creation	 of	 solutions.	 However,	 this	 solution	 co-development	 does	 not	

necessitate	the	same	level	of	personal	interaction	with	their	clients.		

	

6)	 AI	 adoption	 is	 dependent	 on	 pre-conditions.	 These	 mirror	 a	 design	 thinking	

mindset	 where	 technological	 constraint	 and	 business	 fit	 are	 essential	 to	 the	

development	of	an	operational	solution.		
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10. Discussion and Conclusion  
In	 this	 chapter,	we	 first	 recapitulate	our	 study.	 	 Second,	we	reflect	on	how	our	

chosen	methodology	affected	our	 final	 results	and	 the	generalizability	of	our	 findings.	

Second,	we	discuss	the	implications	of	our	findings	in	a	broader	societal	context.	Finally,	

we	end	with	implications	for	companies	and	recommendations	for	academia.	

10.1 Conclusion 

We	 initially	 sought	 to	 understand	 the	 role	 of	 AI	 in	 the	 innovation	 of	 drone	

companies	 in	 India.	 At	 the	 onset	 of	 the	 research,	 given	 the	 lack	 of	 previous	 peer-

reviewed	 literature	 on	 our	 topic,	 we	 decided	 to	 take	 an	 abductive	 approach	 to	 the	

investigation	and	let	the	data	lead	our	analysis.	To	that	end,	we	decided	to	use	grounded	

theory	 and	 case	 study	 analysis	 to	 build	 our	 empirical	 evidence.	 In	 addition,	 we	

undertook	 a	 broad	 overview	 of	 the	 innovation	 literature	 and	 identified	 key	 concepts	

which	 helped	 us	 construct	 a	 theoretical	 framework.	 This	 initial	 framework	 helped	 us	

enrich	our	empirical	insights	and	answer	our	research	question.		

We	found	that	drone	companies	can	use	AI	to	optimize	their	internal	processes	

and	develop	new	services.	Through	AI,	firms	can	reconcile	both	user-centeredness	and	

the	cost-time	in	their	product	development.	In	addition,	the	firms	can	use	AI	to	increase	

the	efficiency	of	their	iterations.	Notably,	we	found	that	AI	transforms	the	way	the	firms	

work	with	 their	 clients.	Finally,	 although	AI	brings	many	benefits	 to	 innovation,	 there	

are	certain	pre-conditions	to	its	use.		

10.2 Reflections on Methodology 	
We	considered	whether	our	results	would	have	been	different	had	we	taken	an	

initial	 narrower	 focus	 in	 the	 innovation	 literature.	 We	 believe	 that	 had	 we	 followed	

another	 course,	 we	 would	 not	 have	 uncovered	 the	 unexpected	 and	 interesting	

connections	 between	 the	 data	 and	 the	 literature.	 For	 instance,	 our	 conclusion	 that	AI	

allowed	 for	 the	 reconciliation	 of	 both	 the	 user-centeredness	 logic	 and	 the	 cost-time	

logic	 in	 innovation	models,	would	not	have	been	 so	 apparent	had	we	 chosen	 a	 single	

focus	on	co-creation	or	traditional	 innovation	conceptualization.	In	the	same	vein,	had	
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we	focused	on	one	stream	of	literature,	we	would	have	looked	over	the	implications	of	

the	use	of	AI	on	the	relationship	between	the	companies	and	the	users.	Nevertheless,	we	

believe	further	research	should	be	done	to	explore	the	role	of	AI	in	greater	depth	within	

the	innovation	topics	we	have	identified.	In	addition,	there	are	other	conceptualizations	

of	innovation	that	we	have	not	considered	in	our	study	that	should	also	be	examined	in	

later	research.		

	 We	undertook	a	cross-sectional	analysis	of	our	cases	to	identify	similarities	and	

differences	between	the	drone	companies’	use	of	AI.	This	approach	allowed	us	to	gather	

and	 compare	 evidence	 from	 different	 settings.	 We	 believe	 this	 strengthened	 the	

generalizability	 of	 our	 findings	 and	 we	 are	 confident	 that	 our	 final	 conclusions	 are	

applicable	to	companies	across	the	drone	industry	in	India.		

Further	research	could	take	the	shape	of	a	longitudinal	study	to	observe	the	long-term	

changes	incurred	by	a	company	before	and	after	they	implemented	AI	systems	in	their	

company.	As	we	noted	before,	the	companies	in	our	study	are	still	developing	their	AI	

systems.	 There	 is	 a	 high	 likelihood	 that	 the	 full	 effects	 of	 the	 technology	 on	 the	

organization	 are	 not	 fully	 felt	 at	 this	 point.	 Therefore,	 collecting	 data	 after	 the	 AI	

systems	were	 fully	 implemented	would	have	helped	us	gain	greater	understanding	of	

how	they	changed	the	innovation	regime	of	the	firms.		

	 For	the	data	collection,	we	relied	primarily	upon	the	answers	of	our	respondents	

via	 Skype	 or	 the	 telephone.	 Given	 the	 geographical	 distance	 between	 the	 companies,	

this	was	the	most	viable	option	for	conducting	research.	However,	a	similar	study	would	

benefit	from	observational	data	or	field	data	for	further	data	triangulation.	We	believe	

that	 research	 could	 gain	 from	observing	 the	dynamics	 of	 product	development	 in	 the	

work	 environment.	 Of	 course,	 as	we	 explained	 in	 the	Methodology	 chapter,	 access	 to	

these	 companies	 can	 be	 complicated	 by	 issues	 of	 intellectual	 property	 protection.	

Nevertheless,	 we	 still	 contend	 that	 the	 oral	 interviews,	 (compared	 to	 surveys	 for	

example)	had	the	level	of	detail	and	nuance	necessary	to	deliver	meaningful	results.	In	

addition,	the	publicly	available	information	on	the	company’s	website	helped	us	ensure	

the	reliability	of	the	data	we	collected.		

In	 terms	 of	 selection	 of	 cases,	 our	 research	 question	 was	 focused	 on	 small	

companies	 in	 the	 drone	 industry	 in	 India.	 	 However,	 our	 findings	 also	 pointed	 to	
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potential	 differences	 in	 the	 outcome	 of	 AI	 application	 depending	 on	 company	 size.	 A	

very	small	company	might	have	little	to	gain	from	automating	certain	internal	processes	

when	 simpler	 alternatives	 are	 available.	 To	 some	 extent,	 our	 findings	 could	 be	

generalized	 to	 larger	 companies	 in	 the	 industry	 but	 further	 research	 could	 focus	 on	

these	companies	to	test	our	propositions.		

When	considering	the	validity	of	our	findings,	we	found	it	particularly	useful	to	

undertake	 a	 verification	 round	with	 our	 respondents.	 They	 helped	 correct	 and	 refine	

our	 original	 findings	 and	 increase	 our	 confidence	 in	 the	 accuracy	 of	 our	 results.	

However,	we	still	believe	that	our	results	on	the	role	of	AI	should	be	further	tested	 in	

similar	and	different	settings.		

	 As	 for	 the	generalizability	of	our	 findings,	our	research	question	was	set	 in	 the	

context	of	the	drone	company	in	India.	We	contend	that	our	final	insights	are	relevant	

and	applicable	within	 the	drone	 industry.	 	As	 for	 the	 transferability	of	our	 findings	 to	

other	 industries,	Hobday	 (2005)	cautions	about	applying	 innovation	models	 from	one	

industry	 to	another.	Further,	 grounded	 theory	produces	explanations	valid	within	 the	

study	of	the	research.	However,	we	believe	that	we	reached	propositions	that	could	be	

applied	to	industries	with	similar	innovation	processes.	Our	propositions	could	be	used	

as	benchmark	or	starting	point	for	further	studies	of	other	industries.		

	

10.3 Recommendations for Academia  

Based	 on	 our	 reflections	 on	 our	 methodology,	 we	 can	 make	 the	 following	

recommendations	for	further	research.	First,	we	believe	a	longitudinal	study	could	help	

further	pinpoint	the	impact	of	AI	on	innovation	before	and	after	its	application.	In	this	

way,	 concrete	 evidence	 of	 the	 impact	 of	AI	 use	 could	be	 collected.	However,	 it	would	

require	the	researcher	to	investigate	companies	where	AI	is	yet	to	be	adopted.			

	 Another	 study	 could	 consider	 looking	 at	 companies	 of	 different	 sizes	 and	

investigating	whether	the	effects	of	AI	differ	depending	on	the	scale	of	the	organization.	

In	addition,	we	believe	our	final	propositions	should	be	tested	under	new	conditions	to	

evaluate	the	validity	and	generalizability	of	the	findings.	Finally,	we	believe	that	a	focus	
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on	 different	 innovation	 paradigms	 is	 paramount	 for	 the	 full	 exploration	 of	 the	

phenomena.	 	 Indeed,	our	results	raise	significant	questions	worth	exploring	in	greater	

detail,	for	example:	

• What	the	exact	dynamics	of	co-creation	look	like	with	AI.	

• How	 companies	 can	 take	 into	 consideration	 design	 thinking	 principles	

when	implementing	AI,	and	indeed	any	new	technology.	

• In	 terms	 of	 iterations,	 how	 does	 AI	 contribute	 to	 different	 innovation	

strategies	like	open	innovation	or	business	model	innovation.	

• How	 AI	 can	 combine	 cost-time	 logic	 with	 user-centeredness	 in	 other	

areas	

• How	AI	can	help	companies	innovate	their	service	offerings.	

• How	AI	impacts	knowledge	integration	in	companies.		
 

10.4 Recommendations for Management  
Our	 findings	 indicate	 that	 AI	 will	 change	 the	 innovation	 process	 of	 drone	

companies	to	a	large	extent.	These	are	our	recommendations	for	management.	We	posit	

that	 firms	 will	 need	 to	 seek	 AI	 capabilities	 in	 order	 to	 compete	 in	 the	 near	 future.	

Indeed,	our	 results	 show	 that	 firms	with	AI	will	be	able	 to	 to	develop	products	 faster	

and	take	on	more	projects	as	their	capacity	increases.		

In	addition,	firms	will	need	to	go	beyond	just	seeking	efficiency	gains	from	AI.	As	

we	have	seen,	AI	can	open	up	new	value	added	 for	clients	and	potentially	create	new	

markets	 with	 radical	 products.	 Firms	 need	 to	 take	 advantage	 of	 this	 growing	

opportunity.	 In	 addition,	 AI	 enables	 firms	 to	 both	 improve	 efficiency	 while	 gaining	

advantages	 via	 co-creation.	 Companies	 need	 to	 be	 able	 to	 exploit	 this	 duality	 to	 offer	

even	better	services.		

While	 the	 benefits	 of	 AI	 are	 clear,	 our	 findings	 also	 indicate	 that	 significant	

managerial	decisions	are	necessary	 to	 fully	profit	 from	the	new	technology.	Managers	

will	 need	 to	 identify	 where	 their	 processes	 can	 clearly	 benefit	 from	 AI	 and	where	 it	

would	 add	 an	 unnecessary	 layer	 of	 complexity.	 Important	 considerations	 about	 data	

availability	and	existing	systems	within	the	company	are	key	as	well.		
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Further,	we	found	that	AI	applications	would	change	the	relationship	dynamics	between	

clients	 and	 companies.	 Companies	 need	 to	 consider	 these	 changes	 and	 evaluate	what	

new	skillsets	workers	would	need	to	cope	with	these	changes.		

 

10.5 Societal Implications  
We	would	 like	 to	 briefly	 consider	 the	 insights	 brought	 forward	 by	 this	 paper	

from	 an	 ethical	 point	 of	 view.	 Replacing	 the	 human	 labor	 aspect	 of	 many	 business	

processes	means	that	the	number	of	jobs	potentially	could	be	reduced.	This	was	a	future	

consequence	considered	by	an	interviewee	and	a	trend	seen	in	other	current	literature	

(see	 e.g.	 Ford,	 2015).	 India,	 and	 elsewhere,	will	 have	 to	 contemplate	 the	 direction	 of	

society,	 once	 other	 industries,	 just	 like	 the	 drone	 industry,	 start	 implementing	 and	

innovating	with	AI.	

It	remains	to	be	seen	to	which	extent	AI	will	affect	employment	and	whether	the	

current	fears	and	ethical	considerations	are	simply	of	the	Luddite	fallacy.	An	interesting	

point	raised	in	the	study,	is	the	idea	that	humans	could	potentially	spend	their	time	on	

more	creative	and	problem-solving	tasks,	which	might	then	later	be	automated	through	

AI.	 That	 humans	move	 into	 new	 roles	 and	 fields	 is	 the	 logic	 solution	 to	 AI	 replacing	

human	labor.	However,	whether	this	will	be	an	automatic	development	and	something	

market	 forces	 will	 solve	 is	 not	 certain.	 An	 ethical	 consideration	 for	 business	 and	

governments	 would	 then	 be	 how	 and	 to	 what	 it	 extent	 it	 they	 can	 guide	 this	

development.		

In	addition,	our	findings	also	indicated	that	apart	from	replacing	human	labor,	AI	

applications	 actually	 accomplished	 tasks	 that	 are	 outside	 the	 capabilities	 of	 human	

workers.	For	instance,	companies	used	to	limit	the	number	of	projects	they	could	take	

on	because	they	did	not	have	the	capabilities	necessary	to	process	the	gigantic	amount	

of	 data	 drones	 could	 capture.	 Other	 pertinent	 examples	 are	 the	 simultaneous	 data	

collecting	 and	 processing	 and	 predictive	 capabilities.	 All	 these	 new	 capacities	 do	 not	

necessarily	 take	 work	 away	 from	 human	 employees	 but	 augment	 their	 capacity	 to	

develop	new	products	and	services.		
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From	 another	 angle,	 our	 findings	 also	 have	 implications	 for	 the	 industries	 in	

which	 these	 drone	 companies	 operate.	 In	 India,	most	 of	 the	 demand	 is	 driven	 by	 the	

private	and	public	sector’s	massive	land	planning	and	management	efforts.	Some	of	our	

case	 companies	 are	 part	 of	 the	 Indian’s	 government	 “Digital	 India”	 initiative.	 The	

innovation	 capabilities	 of	 AI	 can	 help	 answer	 the	 growing	 need	 for	 improved	 and	

efficient	 land	 planning.	 However,	 one	 of	 our	 findings	 was	 that	 AI	 could	 be	 severely	

limited	by	the	availability	of	data.	In	order	to	take	full	advantage	of	the	capacities	of	AI,	

countries	and	developing	countries	in	general	should	push	towards	greater	digitization.				
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12. Appendix  

12.1 Coding Overview  
 

Drone	Company	X 

Theoretical	Insight Level	1 Level	2 

Optimization	of	Firm	
Processes	 

Replacing	human	labour	 Improve	data	collection 

Improve	data	processing	 

Increased	technological	
capabilities	 

 

 

Higher	value	tasks Creativity	 

Changing	Product	
Nature	 
 

Real	time	data	processing  

Integration	of	platforms	
with	AI	 

 

Increased	Efficiency	of	
Iterations 

Faster	problem	solving	  

Faster	product	
development 

 

Change	in	Client	
Relationship	 

Solution	development	
with	client 

 

 

Less	necessity	for	
communication	 
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Preconditions	to	AI 

 
Nature	of	the	organisation 

 

Amount	of	data  

Management	decisions Firm	identify	processes	that	can	be	
automated 

 
 

Airpix 

Theoretical	Insight Level	1 Level	2 

Optimization	of	Firm	
Processes	 

Replacing	human	labour	 Improve	data	collection 

Improve	data	processing	 

Increase	output	 

Increased	technological	
capabilities 

New	ways	of	handling	data	 

 
Higher	value	tasks	 

 

 

Changing	Product	Nature	 
 

Real	time	data	processing	  

Integration	of	platforms	with	
AI 

AI	gives	predictive	capabilities 

Increased	Efficiency	of	
Iterations 

Faster	problem	solving	  

Faster	product	development  

Change	in	Client	 Solution	development	with	 Continuous	integrated	data	
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Relationship	 client management	 

	

 

Less	necessity	for	
communication 

 

 

 
Preconditions	to	AI 

 
Nature	of	the	organisation	 

 

 

Amount	of	data  

Management	decisions	  

 

 
 

Quidich	Innovation	Labs 
 

Theoretical	Insight	 Level	1	 Level	2 

Optimization	of	Firm	
Processes	 

Replacing	human	labour	 Improve	data	collection 

Improve	data	processing	 

Increase	output	 

Increased	technological	
capabilities 

New	ways	of	handling	data	 

Higher	value	tasks  
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Changing	Product	Nature	 
 

Real	time	data	processing  

Integration	of	platforms	with	
AI	 

 

Increased	Efficiency	of	
Iterations 

Faster	problem	solving	  

Faster	product	development	  

Change	in	Client	
Relationship	 

Solution	development	with	
client	 

 

Less	necessity	for	
communication 

 

Preconditions	to	AI  
Nature	of	the	organisation	 

 

Amount	of	data  

Management	decisions	 Firms	need	to	record	
information	to	use	AI 
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We	Do	Sky 

Theoretical	Insight Level	1 Level	2 

Optimization	of	Firm	
Processes	 

Replacing	human	labour	 Improve	data	collection 

Improve	data	processing	 

Increased	technological	
capabilities 

 

Higher	value	tasks Problem	solving	 

Changing	Product	Nature	 
 

Real	time	data	processing  

Integration	of	platforms	with	
AI 

AI	gives	predictive	capabilities 

Increased	Efficiency	of	
Iterations 

Faster	problem	solving	  

Faster	product	development  

Change	in	Client	
Relationship	 

Solution	development	with	
client 

Continuous	integrated	data	
management	 

Client	understanding	 

Less	necessity	for	 Standardisation	 
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communication Automated	feedback	loops 

 
Preconditions	to	AI 

 
Nature	of	the	organisation 

 

 

Amount	of	data	  

Management	decisions	  

 

 
 

1Martianway 

Theoretical	Insight	 Level	1	 Level	2 

Optimization	of	Firm	
Processes	 

Replacing	human	labour	 Improve	data	collection 

Improve	data	processing	 

 

Increased	technological	
capabilities 

New	ways	of	handling	data	 

Higher	value	tasks	  

 

Changing	Product	Nature	 
 

Real	time	data	processing	  

Integration	of	platforms	
with	AI 

AI	gives	predictive	capabilities 

Increased	Efficiency	of	
Iterations 

Faster	problem	solving	  

Faster	product	
development 
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Change	in	Client	
Relationship	 

Solution	development	
with	client 

Continuous	integrated	data	
management	 

 

Less	necessity	for	
communication 

 

Automated	feedback	loops 

 
Preconditions	to	AI 

Nature	of	the	organisation Company	scale 

Existing	systems 

Amount	of	data  

Management	decisions  

 
 
	
 


