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Abstract

The circumstances for shifting to new kinds of emoies and to new
ways of doing business are compelling, with thecepn of the sharing
and circular economies opening up novel ways torreite the quest for
growth and business value with the environmentadlence perspective:
“doing more with less”. The evolution of Sensing t&prises is
expected to capture new business value acrossysapains and drive
digital business innovation to undiscovered pattsanayproduct design,
development of product-to-service approaches, metoengagement
and internal structure and performance. In thisepag glimpse of the
business models innovations that are relevant émsiBg Enterprises is
provided, leading to the elaboration of the redeacballenges to
accelerate new forms of enterprises, mainly alohg following
dimensions: (a) Collaborative, Real-time, ProacBussiness Analytics-
as-a-Service, and (b) Innovative, Web-based BusiMasdels for New
Kinds of Economies.

1. Introduction

Currently the Internet is influenced by multipledes whose actual impact in everyday business babeen yet
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apprehended. In this constantly changing and aiigilhg environment, successful companies of theréutwill be
characterized by open and blurry boundaries antl aginpete by outreaching to harness external kroyee
resources and capabilities, and becoming hubsf@viation and magnets for uniquely qualified miffapscott &
Williams, 2014). Stimulating break-through innowati for added value products and services is in feel
acknowledged at policy level and embedded in thedrsets of leading enterprises, successful entneprs, and
forward-looking researchers, yet recognized phiptes of doing business 'better' are still notgraéed in the
strategies and approaches of many companies, alipeni Europe which has traditionally struggleddonvert its
scientific excellence into successful market prasiUEC, 2012). As a consequence, the European tiydus
general, lags behind its global rivals with respectligital business innovation, factors that widcome more and
more crucial as the global economy recovers.

To fully exploit the potentiality inherent to thetéire 10T (Internet of Things) and smart objedtere is a need to
decentralise intelligence, moving to a scenario rettbe enterprise is seen as a smart complex erdjigpble of
sensing and reacting to (business) stimuli (EC,320The 'Sensing Enterprise' is characterized asraerprise
making use of the sensing possibilities providedrtgrconnected ‘environments', anticipating futdeeisions by
using multi-dimensional information captured thrbughysical and virtual objects, and providing addedue
information to enhance its global context awarer{8ssitucci et al, 2013). Among the implicationstltd Sensing
Enterprise are (EC, 2013): context awareness, dgnaonfigurability, information requirement and pessing,
multi-identity enterprises and enterprise entitees] relationships between humans and objects.

In the context of our work in the EC-funded Futunetprise project, the term “new forms of entemsishas
been adopted to reflect the next evolutionary stiep Digital / Sensing Enterprise, along the follogvdefinition:
New forms of enterprises are “Enterprises of théufey driven by constant business model transfaomaand
innovation, acting as multi-sided platforms buift eas well as emerging from- digital innovationsta global, as
well as local level, to produce shared value inicigdhat beyond monetisation”.

Along these lines, the present paper aims at disagi® number of instrumental research challengaisneed to
be tackled by researchers and practitioners inrdodenew forms of enterprises to evolve and flslriln section 2,
the methodological approach is presented, leadingections 3 and 4 that summarize the business Isode
innovations and the identified research challemgkged to the sensing enterprise. Section 5 cdeslthis work and
presents next steps along this approach.

2. Methodology

In order to pave the research path towards futweeeldpments that accelerate new forms of enterpriae
brainstorming methodology featuring 5 steps waeWd:

1. Multiple sustainable business model innovatitwsed on bibliography (Amit & Zott, 2012), (Keeletyal, 2013),
(Model Behavior, 2014), (Osterwalder & Pigneur, @Dand experts input, were collected.

2. Common or directly related business model intioma were circulated internally, discussed andgeser In total
30 business-model-innovations were identified aedorted, but upon merging, 21 business-model-inima
remained.

3. Various business models were studied in dataérntable brainstorming under different perspectatesut what
research directions should be put forward. In detae analysis of the business model innovatios dane for the
following aspects:

- Existing technologies that enable specific bussnmodel innovations nowadays.

- Dependency with innovation diffusion (Rogers, 2p0acceptance factors (Chesbrough, 2010), ardhiysder both
the current situation in Europe and the future rde$e scenario: Possible changes in the way bissiisedone, as
described in Porter's Value Chain; Ethical issuealt tmay arise; Technological obstacles or diffieslt Societal
characteristics that might favour or prevent themidn; Political situations that might arise; listhy opportunities
and threats (i.e. as identified in Porter’s fivecis); Economic issues that might affect a busimessel innovation.

- Changes in existing business models that suciméassinnovations could bring, accordingly to thsibess model
canvas elements (Osterwalder & Pigneur, 2010)vakie proposition, channels, customer relatiorsshijpistomer
segments, key resources, key activities, partn@sshbst structure and revenue structure.



- Key research directions needed to enable or a3ty business model innovation as describedacterised with
the expected impact on enterprises, SMEs and pta(ie. web entrepreneurs).

4. The results were iteratively circulated to a bemof experts to validate, refine and update ttedysis.

5. The key research directions from various busin@edel innovations, were classified under four Gfand
Challenges that provide the necessary focus feareb activities for the upcoming years in ordecdme as close as
possible to a Desirable Scenario of the future phamnotes prosperity, social caring and equal cpipdies.
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Figure 1: Roadmapping Methodology

It needs to be noted that in the following sectjdhe parts of our work that are relevant for Segdtnterprises
will be presented.

3. Business Models Innovationsrelated to the Sensing Enterprise

According to Chesbrough (2010), while companies maye extensive investments and processes for ixploew
ideas and technologies, they often have littlenif ability to innovate the business models throwbich these inputs
will pass. This matters - the same idea or techgytaken to market through two different businesslets will yield

two different economic outcomes.



In our work, a number of business models innovatialong their research directions have been idettibr
sensing enterprises that want develop the capatilinnovate their business models.

Table 1: List of BMIs and Research Directions

ID | Research Direction Tit

BMI#1 - Closed-L oop Production

CLP.O1 Rea-time, big data analytics in sensing enterp

CLP.02 Social, behavioural changing platforms

BM #2 - Physical to Virtual

PtV.01 Mobile enabled shopping

PtV.0Z Digital Ecosystems of Virtual Produ

BM I#3 - Produce on Demand

PoD.01 Interactive, Personalised and Responsive Markegpdéatforms

PoD.0: Demand diven production through Gamification Systt

PoD.03 Interoperable and collaborative enterprise-widéf@ims

BM15 - Sell One, Give One

S1G1.01 Smart Prescriptive Business Analytics

S1G1.0: Configurable Products through 3D printing syst

S1G1.03 Crowdsourcing platforms for service/product creaémd access

BM I#7 - Supply Chain Integration

SCI.01 Supply Chain Business Intelliger

SCI.02 Sensor-based, open, supply chain environments

SCI.0¢ Workforce support and safety through I¢

SCI.04 Knowledge based platforms

SCI.0¢t Smart Supply Chain Support Age

BMI#12 - Bait & Hook (Subscription model)

BaH.01 Flexible IPR management platfor

BaH.02 Crowd-sensing and smart feedback ICT infuagires

BaH.03 Real-Time Prescriptive and Predictive Markealytics:

BM#13 - Differential Pricing & Customisation

DIP.01 Market Insights and Business Analytics through Baga powered
Social Platforms

DIP.02 Smart, Differential Charging Platforms

BMI#15 - Micro-Franchise

MFR.01 Big Data for Micro Franchising

MFR.0Zz Compact busine-intelligence solutior

BMI#16 - Behaviour Change

BHC.01 Gamebased Customer and Employee Behavioural Changerse

BHC.02 Open-standard, social-impact measuring platforms

BMI#19 - Transparency

TRA.01 Open Enterpris-wide APIs

TRA.02 Intuitive and Responsive Visual Analytics

BM1#20 - Unbundling

UBL.01 Collaborative, lean-startup oriented project managyg platforms

UBL.02 Rea-time, prescriptive analytics platforms for shopofi@rocesse

BM1#21 - M ultisided platform

MSP.0! Product and Service Coupling Collaborative Hubfptats




MSP.0: Big Data Analytics for Multisided Marketplac

MSP.03 Decentralised community platforms

MSP.0: Virtual Currency Enable

4. Resear ch Challengesfor the Sensing Enterprise

With a perspective towards 2030, a radically ddfercontext for business analytics and their piomi®f them to
enterprise personnel, whether these are highlessgutives or shop floor workers, is anticipatedaiiks to smart
devices, and to the unparalleled deployment ofaegsds and the progress in 0T technology, emteep will be in
a position to collect enormous amounts of datageding the current classification of Big Data arilll possess raw
business knowledge that could be turned into igtatice. Enterprise data will be delivered in réalktand in huge
amounts, and new novel approaches for extractimg nieaningful part of it would be necessary, whilsoa
transportation of this data would require next gatien network infrastructures.

Radically different business realities in which gperity and wellbeing of humans prevail againstithekdrop of
pure shareholder’'s value at any cost will also gmeDisruptive and creative technologies, like thiernet of
Things, Big Data, Social Media, Mobile and Cloudn@uting, have been put in place to be used as asrieaan
end: how to generate value from more efficient uese use and conduct business in a sustainable emamat
benefits all stakeholders and the overall soci€he design of products and services, as well asvtkeall business
operation, shall abide by the principles of flekilj durability, restoration and prosumption.

In total, the draft release of the roadmap includes (4) Grand Challenges that collectively contab research
challenges:

- Grand Challenge 1: Collaborative, Real-time, EBtiwva Business Analytics-as-a-Service, dealing withadically
different context for business analytics for thdeeprise personnel, either high-level executivessbop floor
workers.

- Grand Challenge 2: Innovative, web-based busimessels for new kinds of economies, exploring tlkérdtion,
experimentation and constant evolution of noveirmss models that challenge traditional operatioglets, follow
the paradigms of the Sharing Economy and the Girddtonomy, and capitalize on novel technologiest Future
Internet assets in business environments in omlénttoduce unique innovation propositions at npldtilevels,
ranging from the innermost configuration and thescofferings of an enterprise, to the customerrigchetworking
elements of its business system (user experience).

- Grand Challenge 3: Distributed, Innovation-driiemterprise Platforms, embodying a radically difgrcontext for
business innovation and collaboration among orgdiniss, where platforms promote collaboration among
enterprises and web entrepreneurs, boost prodyctimd enable business innovation in consisteatyitles; from
invention to production, from supply chain managetmo ERP systems, and from customers’ adoption to
collaboration with internal business functions xteenal partners.

- Grand Challenge 4: Dynamic discovery and negotiatf the intellectual property rights’ flow, adsing effective
management, monitoring, identification and creatbtPRs and knowledge generation and handlingutin the use
of innovative ICT tools and platforms that will d&f the collaborative features of existing platfee and the power
of analytics. As depicted in Figure 2, the propo&rdnd Challenges follow the logical pattern inueakreation,
where one starts with creating or maximising itsreuot intelligence operations and then, based ennthaterial
collected, he starts experimenting and simulatiifferént alternatives, until he decides to implemanchosen
pathway to innovation. In accordance, GC#1 aimstle research issues that will maximise the iefficy and the
effectiveness of enterprises based on assets tivegndy possess, or that they can easily generathey already
possess the raw material (e.g. data, processegempie), while GC#2 works on the intelligence gatent from the
GC#1 outcomes to experiment and simulate altemdtissiness models which can be used to drive tieepise and
an entrepreneur forward, allowing its transformatio a more sustainable, collaborative and valueeigging entity.
GC#3 and GC#4 pick-up from that exact point, ay te formulated around research questions thatheip an
enterprise deploy the desirable business modelatians, offering the baseline tools and platfoforsthe actual
establishment and management of collaborationsntheduction of new ways of working and the defiom of rules
for securing and managing each party’s work, swctha intellectual properties to be created (dreased).



GCH2: Innovative, web-
based business models
for new kinds of

GCHA: Dynamic discovery
and negotiation of the
intellectual property rights’
flow

Figure 2: Interrelation of Grand Challenges andfline of Business Model Transformation

In the case of Sensing Enterprises, GC#1 and G@#thare relevant. In particular, the following deabjes need
to be met in the next 3-5 years
- RC1.1: Multi-source Data Analytics Services fadRTime Business Critical Decisions
- RC1.2: Predictive and Prescriptive Crowd-basedlyits powering Business Innovations
- RC1.5: Generation and Exposure of SMEs Analydies federated cloud-based platforms
- RC2.4: Instant, crowd market validation of Busiménnovations
- RC2.6: Innovation Diffusion & Adaptation Patterasd Techniques
In the next 5-10 Years:
- RC1.4: Enterprise-wide smart, personalised iigtetice and delivery systems
- RC1.8: Proactive safety and security safeguardampmmendation and notification systems using-tized data
analysis
- RC1.6: Smart and Collaborative APIs for cognidauginess processes
- RC1.7: Responsive and Dynamic Visualisation angmented Reality Services for Business Functions
- RC2.1: Circular Supply Chain Management
- RC2.3: Collective Ideas Flow on ever-evolving émeractive Business Plan Lifecycles
In the next 10-15 years:
RCL1.3: Business Transformation Platforms combimingnan Knowledge with Information Flows



5. Conclusions

In the aftermath of the recent financial crisis amdight of the emergence of disruptive technotadiiparadigms,
how to conduct business in an ever-changing enwiestt appears more challenging than ever. The surap
economy, manifested within a platform-oriented, if@Hdriven and collaboration-rooted era, has alyeaaved new
paths for digital business innovation.

In the present paper, a number of research chakettgbe tackled in the years to come in ordeefderprises to
evolve towards new forms of enterprises have bésoeated. Next, iterative steps along our appraaclude: (a)
further elaboration of the research challengestasecase studies along the Digital Business Intimvaspects and
(b) recommendations on how to maintain a “live"doep, with contributions by any interested stakeééol
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