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I Industry 4.0 in historical perspective

A Fourth Industrial Revolution?

Source: Deutsches Forschungszentrum für Künstliche Intelligenz, (DFKI), 2011.



I Industry 4.0 in historical perspective

Why a “Fourth Industrial Revolution”?

The origins of the Fourth Industrial Revolution can be traced to the beginning of this century and builds on and

amplifies the impact of the digital revolution. So why not call it a more intense phase, a phase of maturation, of the

computer or digital revolution? There are mainly three reasons why not:

 Velocity and scale: In contrast to the previous industrial revolutions, the Fourth Industrial Revolution has the

potential to evolve at an exponential rather than linear pace;

 Breadth and depth: the Fourth Industrial Revolution builds on the digital revolution and combines multiple

technologies from across various fields that have the potential to lead to unprecedented paradigm shifts in

established practices in the domains of business, the economy, and society;

 Systemic Impact: the Fourth Industrial Revolution presents the real possibility of transforming entire

systems, across and within countries, companies, industries and civil society as a whole and the structures of

the state.
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Velocity: Shortening Time Lapse before Mass Adoption of New Technologies

Source: World Economic Forum, Mitigating Risks in the Innovation Economy, 2017.
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Breadth and depth: systemic impact



I Industry 4.0 in the pre-Covid-19 world: three future trajectories   

VUCA – Volatility, Uncertainty, Complexity, Ambiguity

There is “something big on the horizon”: Three perspectives

 Perspective 1: Inflection Point of exponential growth unlike anything experienced before. Dominant manifestations

of the Fourth Industrial Revolution are clusters of technologies that generate profound shifts across all industries,

business models, disruption of incumbents, and the reconfiguration of production, consumption, transportation,

logistics and delivery systems. Result? A positive transformation more comprehensive than anything seen before.

 Perspective 2: Entropy Entropy, in the context of economy and society, refers to the lack of order or predictability;

gradual decline into disorder. Its dominant characteristics are secular stagnation, coupled to socially and politically

debilitating high levels of unemployment, the end of middle class work, unsustainable levels of inequality within and

across countries, social fragmentation, polarization, corruption and shrinking bases of political legitimacy. Result? A

prolonged period of social and political instability within and across countries and growing tensions and conflicts in

uncharted international political waters.

 Perspective 3: Interregnum A mid-point between “installation” and “deployment” of technologies in economic and

social processes. During deployment new possibilities are diverse and often unconnected; they represent

potentialities because they can be shaped in various ways to create alternative cost and profitability structures, new

forms of demand, skills, and synergies along supply chains, distribution networks and consumption modes. Result?

A techno-economic and socio-technical paradigm shift that leads to a profound transformation in the modes of work

and consumption, as well as ways of living across society.
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 A note on method and anchor concepts:
 Technology
 Globalization
 The state
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A note on method and anchor concepts

The4IRand the possiblefutures it holdsis not a historicalinevitability. Theclustersof technologiesassociatedwith the current
transformationsin economyandsocietydo not in themselvespoint to a “direction”. Instead,they representa “potential”whose
realizationandactualimplementationwill be determinedby the exerciseof socialandpoliticaloptions.

Theseoptionswill beshapedby the dynamicinteractionsof three forces:

 Technologicaladvancesandthe specificwaysthey will be deployedacrosseconomyandsociety;

 The future of globalization, specificallythe degreeof its compatibility with sociallyand environmentallysustainable
development;

 Therole of the state, specificallyin mediatingand takingan activerole in the creationof “enablingframeworks”for the
diffusion and adoption of the technologies,the managementof globalization,and their collective disruptive and
destabilizingconsequencesfor economicandsocialsystems.
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Reconsidering anchor concepts

Technologyas biology: beyondfunctionalism–technologyas a “tool”–and toward more synthetic evolutionaryconceptions.
Noveltechnologiesariseby combinationsof existingtechnologies,through a processof combinatorialevolution. Aswe adopt and
use new technologies,we are movingfrom usingnature to interveningdirectly within nature. We are entering a period where,
conceptuallyat least,biologyitself isbecomingtechnology,andphysically,technologyisbecomingbiology,anopen“livingsystem”.
But asthe economybecomesmore combinatorialand technologymore open,new operatingprinciplesare beingintroducedinto
the foundationsof economies. Order, closedness,and equilibrium as ways of organizingexplanationsare giving way to open-
endedness,indeterminacy,andthe emergenceof perpetualnovelty.

Globalizationas a phaseof time-spacecompressionor global άŎƻƳǇǳǘŀǘƛƻƴέ: the “endof geography”?Thoughit is important to
remainfocusedon the quantitativeaspectsof globalization(levelsof economicintegration,velocityof financialtransactions,etc.), it
is equally important to focuson its qualitative aspects. Thismeansadoptinga perspectivethat graspsglobalizationas a phaseof
‘time-spacecompression’which hasgivenrise to the contestedand unevendevelopmentof a systemof planetary(geographical)
anddigital “spatial”reachthat hasthe technological,organizational,institutional anddecision-makingability to act asa coordinated
systemin real or chosentime. Or globalizationas global “computation”: it does not just denote machinery; it is planetary-scale
infrastructurethat is changingnot only how economiesoperateand governmentsgovern,but alsowhat governanceevenis in the
first place.

TheStateand innovation: time to dispensewith the popularmythologythat innovationis a phenomenonset in motion exclusively
by entrepreneursand garagetinkerers under the encouragingeye of the state. SinceWW II the state has been a –if not the –
decisiveforce behindall the major innovationsof our time, not only in organizingthe “enablingframeworks’”that foster innovation
but also undertakingthe necessaryhigh-risk greenfield investmentsthat private businessand certainly venture capital typically
would forgo. Thestate,especiallyin the US,wheremost of the post-war leadingtechnologiestrace their origins,hastakennot only
an activerole in the developmentof critical technologyfields,it hasalsotakenan activerole in buildingthe physicalenvironments,
what havebeencalled“citiesof knowledge”within which innovationshavebeendeveloped. Thestate is alsocentralon the design
andapplicationof the ‘legalcode’of capital.



I Industry 4.0 in a Covid-19 world   

 Industry 4.0 in a Covid-19 world: Phases: 1) Survival, 2) Recovery, 3) a new paradigm

 Part I: Micro-level – The 4IR at the level of the firm, functions and phases of production

I. 1. The decomposition / re-composition of production and the changing value composition of GVCs 



I I. 1. The decomposition / re-composition of production and the changing value composition of GVCs 

The iPhone: “Made in the World”

Manufacturing Network

Accelerometer: Bosch Sensortech
(Germany)

Audio chipsets: CirrusLogic(US)

Baseband processor: Qualcomm(US)

Battery: Samsung(Korea)

Battery: HuizhouDesayBattery(China)

Camera: Qualcomm(US)

Camera: Sony(Japan)

Chips for 3G/4G/LTE networking:
Qualcomm(US)

Compass: AKMSemiconductor(Japan)

Glass screen: Corning(US)

Gyroscope: STMicroelectronics(France,
Switzerland)

eCompass: AlpsElectric(Japan)

Flash memory: Toshiba (Japan),
Samsung(Korea)

DRAM: TSMC(Taiwan)

LCD screen: Sharp (Japan), LG.(Korea)

A-series Processor: Samsung (Korea), 
TSMC (Taiwan)

Touch ID: TSMC (Taiwan), Xintec
(Taiwan)

Touchscreen controller: Broadcom (US )

Wi-Fi chip: Murata (US)

Fingerprint authentication: Authentec
(China, Taiwan)

Assembly Network

Hon Hai Precision Industry Co. Ltd. or
Foxconn (its tradingname)(Taiwan,with
locations in China, Thailand, Malaysia,
the Czech Republic, South Korea,
Singapore,andthe Philippines)

Pegatron (Taiwan)



The Boeing 787 Dreamliner: “Made in the World” 

Source: Boeing, 2015.
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Global Value Chains: qualifying the “global”

Source: OECD, Interconnected Economies: Benefiting from Global Value Chains, Paris 2013.

I I. 1. The decomposition / re-composition of production and the changing value composition of GVCs 
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 I. 2. AI, the cloud, big data, algorithms, and the Internet of Everything



Source: OECD, The Future of Global Value Chains: Business as Usual or “A New Normal”?, 2017.

The confluence of key technologies enabling the digital industrial transformation

I I. 2. AI, the could, big data, algorithms, and the Internet of Everything
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I I. 2. AI, the could, big data, algorithms, and the Internet of Everything

AI: the cloud, big data, algorithms and the Internet of Everything

 If GVCsare reconfiguringthe where of production/services,big data, algorithms,the cloud, and the Internet of Everythingare
redefiningthe how. Their integration into the productionprocessis transformingthe structureof the economyand the nature of
work by facilitatingthe growthof the “platformeconomy”.

 Computingpower is increasinglyconverted into economictools using algorithms that operate on vast reservoirsof the raw
materialof bigdata.

 TheInternet of Everythingsignifiesa transition from a periodwherethe typesof productsthat were producedwere mechanical–
mademanuallythroughvariousvalue-chainactivities–to onewhereproductsandproductionitself arebecoming“smart”.

 Smart,connectedproducts enablenew categoriesof capabilitiesand new types of functionalities. Theseinclude: monitoring,
control,optimization,andautonomy.

 Unlikethe previouswavesof ICTtransformationthat boostedfirm productivity,this onewill affect companies’strategiesandhow
companiesdifferentiate themselves,createvalue,andcompete,andwill changethe structureof industries.

 Takentogether,big data,algorithmicmodelsandthe Internet of Everythingembodyconsiderabletransformativepotential asthey
are changingthe basis of competition, redrawing industry boundariesand creating openings for new waves of disruptive
companiesjust asthe current internet hasgivenriseto the likesof Amazon,Google,Uber,Airbnb,andNetflix.
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 I. 3. The “platform economy” and associated business models: the changing form of the corporation



The two functional elements of platforms

Source: WorldEconomicForum,DigitalTransformationInitiative: UnlockingB2BPlatformValue, 2017.
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I I. 3. The ‘platform economy’ and associated business models: the changing nature of the corporation

Platform types

Transaction platforms: A transactionplatform is a technology,productor servicethat actsasa
conduit (or intermediary)facilitatingexchangeor transactionsbetweendifferent users,buyers,
or suppliers.

Innovation platforms: Aninnovationplatform isa technology,productor servicethat servesas
a foundation on top of which other firms (looselyorganizedinto an innovative ecosystem)
developcomplementarytechnologies,productsor services.

Integrated platforms: An integratedplatform is a technology,product or servicethat is both a
transactionplatform and an innovation platform. Thiscategoryincludescompaniessuch as
Apple,whichhasboth matchingplatformslike the AppStoreanda largethird-party developer
ecosystemthat supportscontentcreationon the platform.

Investment platforms: Investment platforms consist of companiesthat have developed a
platform portfolio strategyandactasa holdingcompany,activeplatform investoror both.

Source: TheCentrefor GlobalEnterprise,TheRiseof the PlatformEnterprise: AGlobalSurvey,2016.
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Platform companies by type

Source: TheCentrefor GlobalEnterprise,TheRiseof the PlatformEnterprise: AGlobalSurvey,2016.



I I. 3. The ‘platform economy’ and associated business models: the changing nature of the corporation

Top 10 Cities by platform Headquarters

Source: TheCentrefor GlobalEnterprise,TheRiseof the PlatformEnterprise: AGlobalSurvey,2016.



Top 25 Publicly Traded Platforms

I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation
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Top 25 Privately Owned Platforms

I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation
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I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation

Selected B2B platform companies



Macroeconomic Transformation – The Platform Economy 

Industrial Era

Changed every aspect of life

Digital Economy Era

Transforming every dimension of life

Products

Value chains (linear)

Power of controlling supply chain

Supply-side economies of scale

Physical assets and capital depreciation

Diminishing returns

Market valuations driven by return on assets

Growth organic or via mergers & 

acquisitions

GDP as economic measurement

Platforms

Ecosystems (non-linear)

Coordination of supply chain

Demand-side economies of scale

Digital assets and innovation capital

Distribution power law and network effects

Market valuations driven by ecosystems

Growth driven by asymmetric network 

effects

New measures, digital density & ‘free goods’

I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation



Macroeconomic Transformation – The Platform Economy 

The Business Model of the Industrial Era The ‘platform economy’ business model

 Centered on the corporate imperative

for growth

 Scale and asset-heavy

 Vertical integration

 Asset-heavy

 Hierarchy attached to “job ladders”

 Performance measured by industrial

“territory” and market “footprint”

 Centered on big data and algorithms

 Finance-heavy in the sense that “size”

relates predominantly to market

capitalization value

 Asset-light (but variations apply)

 Labor-light (minimal employment

commitments disappearance of ‘job

ladders’)

 Oriented toward market capture

through:

 Monopoly (Google, Facebook) or

 Monopsony (Amazon)

I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation



Silicon Valley (February 2018)

Market capitalization; $905,15 bn

Revenue: $ 229,2 bn

Employees: 123,000 (global)

Market capitalization; $776,61  bn

Revenues: $109,65  bn

Employees: 73,992

Market capitalization; $527,14 bn

Revenue: 40,65 bn

Employees: 25,105

Totals:           Market cap: $2,20 trillion

Revenues: $379,40 bn

Employees: 222,209 

Detroit (February 2018)

Market capitalization; $57,06 bn

Revenue: $166,3 bn

Employees: 209,000

Market capitalization; $42,16 bn

Revenues: $151,8 bn

Employees: 201,000

Market capitalization; $32,65 bn

Revenue: 111 bn (2016)

Employees: 225,587

Totals:            Market cap: $131,87 bn

Revenues: $429,10 bn

Employees: 635,587 

I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation



I I. 1. The ‘platform economy’ and associated business models: the changing nature of the corporation

In 1975, 83% of all assets were made up of tangible things. Over the next four decades the allocation of capital shifted dramatically. By 2013, only 15% of the 
world economy was in tangible items. 

2X

3X

6X

15X

MANUFACTUTING COMPANIES
Boeing,Walmart,Ford

SERVICE COMPANIES
H&RBlock,Bankof America

TECHNOLOGY COMPANIES
Microsoft,Salesforce

NETWORK COMPANIES
Uber,Airbnb,Facebook

Sources: MITPlatformStrategySummit,2017; HaskelandWestlake,Capitalismwithout Capital, 2018.

The ROI value genome



New strategies and operational capabilities are critical for success in the platform economy
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 Part II: Meso-level – Industry 4.0 at the level of regional economic and innovation ecosystems

 II. 1. Centralizationvs. decentralizationin Industry4.0



I II. 1. Centralization vs. decentralization in Industry 4.0 

 Theplatform economypresentsa seriesof challengesand opportunitiesfor regionaleconomiesand innovationecosystems. These
hingeon whether“domainexpertise”,that isdeepknowledgeabouta singleindustry,whichtendsto concentratein specificcitiesor
regions,will continueto holdcompetitiveadvantagein the foreseeablefuture.

 Oneissueof fundamentalimportance,in this context, concernsthe dynamicsof centralizationvs. decentralizationof the platform
economyandtheir locationalimplicationsfor existingaswell asemergingindustries. Twoquestionsareof importance:

1. Are existingconcentrationsof advancedcomputingpower, cloud scale,accessto BigDataand algorithmicexpertiselikely to
leadto further concentrationof economicpowerorganizedaroundplaceslike SiliconValley?

2. Will the growth of big data becomesufficientlyusableand scalableso insteadof absorbingand supplantingother industries,
serveasa broadtool that everyexistingindustrycanuseto spurgrowth andrevitalizationfor old industrialcenterswherelocal
domainexpertiseexists?
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I II. 1. Centralization vs. decentralization in Industry 4.0 

EU: emerging industries and clusters



I II. 1. Centralization vs. decentralization in Industry 4.0 

Leading regions in Biopharmaceuticals
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Leading regions in Digital Industries



I II. 1. Centralization vs. decentralization in Industry 4.0 

Leading regions in Environmental Industries
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 II. 2. The changing economic geography of Industry 4.0



The changing economic geography: reshuffling 

 Recent research indicates that the technologies and economic
activities the Fourth Industrial Revolution brings in its path are
reshuffling the ranks of cities and regions across the globe. The
dominant trend is concentration. Indeed, the extent to which
economicactivity hasbecomeconcentratedin the world’scities and
metropolitan areasis astonishing. Thefifty largestmetropolitan areas
acrossthe globe house just 7% of the world’stotal population but
generate40%of globaleconomicactivity.

 Justforty mega-regions–constellationsof cities and metros like the
Boston-New York-Washington corridor –account for roughly two-
thirds of the world’seconomic output and more than 85% of its
innovation,while housingjust 18%of its population.

 Eventhough it is probably too early to confidently predict specific
patters of change,researchshowsthat ascapitalism’sspatialdivision
of labor –the distribution of economicactivitiesacrossgeographical
locations–becomesmore finely honed, fewer and fewer cities are
able to hold on to the most economicallyvaluable activities and
niches.

I II. 1. Centralization vs. decentralization in Industry 4.0 



I II. 1. Centralization vs. decentralization in Industry 4.0 

The changing economic geography: reshuffling



US and Europe will steadily lose ground to the Asian giants

Source: PWC, The World in 2050, 2015; OECD, Perspectives on Global Development, 2019.

I II. 1. Centralization vs. decentralization in Industry 4.0 



I II. 1. Centralization vs. decentralization in Industry 4.0 

Emerging economies will dominate the list of the world’s largest economies by 2050 

Source: PWC,TheWorld in 2050, 2015; OECD, Perspectiveson GlobalDevelopment,2019.



The changing economic geography: reshuffling

Production activities go where the markets are… While global consumer demand had previously been concentrated in (rich) OECD economies, a new middle

class is emerging in China and India. While the middle class worldwide could rise from 1.8 billion to 3.2 billion people by 2020 and to 4.9 billion by 2030,

almost 85% of this growth is expected to come from Asia. In 2000, Asia (excluding Japan) only accounted for 10% of the global middle-class spending; this

could reach 40% by 2040 and almost 60% in the long term.

The Global Middle Class, by country, 2000-50

I II. 1. Centralization vs. decentralization in Industry 4.0 
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 II. 3. The challenges of commoditization and “smart specialization”



I Part II.3: Meso-level – Industry 4.0 at the level of regional economic and innovation ecosystems

Commoditization and “smart specialization”

 If the highest portions of the GVCs lead to concentration and centralization of high value-added activities anything below is

becoming subject to varying degrees of commoditization. The decomposition of manufacturing and services, outsourcing,

and the spatial distribution of production activities around the globe, coupled now to Big Data, algorithms and the Internet of

Everything have unleashed a process of commoditization across the countries of advanced capitalism.

 The functional and geographical decomposition/re-composition of production and services has been accompanied by the

dispersion of skills and knowhow to competing geographical locations undermining in the process regional clusters of

capacities in the advanced countries as similar clusters have been built elsewhere.

 The result? Increasing difficulty of value-added differentiation in the GVCs, price-based competition throughout markets for

standard goods and services, and pressure on wages and profit margins alike, not only for companies but for entire regional

economies and innovation ecosystems across advanced countries.



I II. 2. The challenges of commoditization and “smart specialization”

The commoditization process
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China: Reviving the Silk Road
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I II. 2. The challenges of commoditization and “smart specialization”



Change in share of manufacturing as a percentage of gross added value at basic process 2000-2016 (%)

Source: European Parliament – Directorate General for Internal Policies, Industry 4.0, 2016.

I II. 2. The challenges of commoditization and “smart specialization”
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Source: European Parliament – Directorate General for Internal Policies, Industry 4.0, 2016.

WHAT IS SMART? WHAT IS SPECIALIZATION?

1. Placeevidence based

2. Not top-down decision,but bottom-up
partnership approach

3. A Global perspective on potential
advantageandpotentialcooperation

4. Source in knowledge, technologies,
services, talent and investors

1. Priority setting in times of scarce
resources

2. Excellence in a specificeconomicactivity

3. Accumulationof critical mass

4. Not necessarilyfocus on a singlesector
but cross-sectoral approach

a. Bestwayto leverageterritorial potential throughinnovation
b. Fosterinternationalcomparativeadvantage
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Smart Specialization
Regional Competitiveness Turbine
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Critical questions on “smart specialization”

Three questionsregardingthe adequacyof smartspecializationasa frameworksupportingsustainableinnovationin the contextof the
FourthIndustrialRevolution. Themain point is to differentiate amongdifferent modesof financinginnovationanddistinguishbetween
‘symbiotic’and‘parasitic’ecosystems.

 Is smart specializationlikely to provide a sustainablecounterweightto the ‘expertisedomain’agnosticismof the platform
economyexhibitedby the likesof Uberor Amazon?

 Smartspecializationstresses,correctly,that innovationis an ecosystemphenomenon. However,it doesnot specifythe exact
role eachactorplaysin the risk landscapeof innovation. Manyerrorsof current innovationpolicyaredueto placingactorsin
the wrongpart of this landscape–both in time and space. For instance,is venture (private)capital the appropriateform of
financefor all typesof innovationin the emergingtechnologies?Or is it the casethat “patient”(public)investmentis more
appropriatein somecriticaltechnologyareaswith longermaturationcycles?

 How cansmart specializationensurethat increasedinvestmentsby the state in the innovationecosystemwill not result in
the private sector investingless,and usingits retainedearningsto extract short-term profits insteadof in riskier areaslike
humancapitalformation andR&D,to promote long-term growth?Thisraisesthe questionof whether the “openinnovation”
modelofficiallyadoptedby the EuropeanCommissionasa wayto foster innovationisbecomingdysfunctional.

Why? Because,as large companiesare increasinglyrelying on alliancesand collaborationswith SMEsand the public sector
within regional innovation ecosystems,the indication is that largeplayersinvest more in short-run profit gainsthan long-run
investments,i.e., parasiticecosystems.
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III. 1. Methodsandapproachesfor assessingcomparativereadinessfor Industry4.0
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Germany: The Industrie 4.0 Platform

Source: Plattform Industrie 4.0, 2017.
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United States: The US-led Industrial Internet Consortium

Source: https://www .iiconsortium.org .

https://www.iiconsortium.org/
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Made in China 2025: Strategic sectors, priorities and support mechanisms
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Industry 4.0 across the globe

EU

Industrie4.0 Östereich

Factory of the Future 4.0

Prùmysl4.0

MADE

e-estonia

FIMECC PPP Programs

L’Industriedu Futur

Industrie4.0

IPAR 4.0

Industria4.0

Industry 4.0

Smart Industry

INNOMOTO / INNOLOT

Industria4.0 / Produtech

IndustriaConectada4.0

Smart Industry / Production 2030

Industry 4.0 / IR4

Industry 4.0 Coordination Plans

Industrial Internet Consortium

Smart Manufacturing

Smart Planet

Internet of Everything

Made in China 2025

Robot Revolution Initiative

Smart Nation

Society 5.0

US Asia
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Framework requirements of Industry 4.0 within and across national industrial structures

 Standardisationof systems,platforms,protocols,connections,interfacesseemis crucialanda referencearchitectureto provide
a technical description of these standardsand facilitate their implementation to help businessimplement Industry 4.0
processes.

 Security/ protection of know-how in a global competitive situation is critical. Will companies/governmentsbe preparedto
investif their innovationscanbe readilyduplicatedby othersthat havenot had to bear the investmentin R&D(includingthose
basedin Thirdcountries?Will the costsof investingin safetyof equipmentto protect workersbe proportionateto the potential
gains?

 New businessmodelshaveto be developedand implemented–what are the costsinvolved,and who will bear the risksand
costsfor initiativesthat fail?

 Workorganizationwill haveto changereflectingchangesin businessmodels. Complexsystemswill haveto bemanagedwith the
help of planningandexplanatorymodels. Real-time orientedcontrol will transformwork contentandprocesses& environment,
resulting in increasedresponsibilityand continued developmentrequired for individuals. Thiswill require a concertedeffort
amongststakeholdersin order to besuccessful

 Theavailability of skilledworkersthat can designand operate Industry4.0 establishments. Who will invest in their skillsand
training?Whatarethe implicationsin termsof employmentfor thosewithout suchskills?

 Whowill carryout the researchrequiredto further developIndustry4.0 (public/ private)?

 How can a commonEU legal framework to enable the digitalisationof industry be developedand implemented?This is a
precondition for companiesto implement Industry 4.0 in the SingleMarket as it would allow them to pool resourcesto
undertakethe investmentsneededto integratetheir productionsystems.
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 Industry 4.0: Differentiated impact across industries

 Industrieswith a high level of product variantssuchas the automotive and food-and-beverageindustrieswill benefit from a
higherdegreeof flexibility whereasindustrieswith a focuson high quality suchassemiconductorsand pharmaceuticalsmay
benefit from reducederror rates. Somecompaniesarewell positionedto servenewmarkets.

 Thekeybusinessesthat will increasein importanceincludetechnologysuppliers,infrastructureproviders(cloudcomputing,big
datastorageandprocessing,telecoms,SAP)and industrialusers(e.g. Siemens,VWor BASF)In eachcategory,new playersmay
emergeor establishedEuropeaneconomiesmaygaina lead.

 Impact may also differ by companysize: start-ups and small businessesmay developand provide downstreamservicesand
further integrate themselvesinto value chainsor on the contrary may face prohibitive entry barriers to participating in the
digital transformationof manufacturing.

 Currently, the highest adoption, maturity levels and potential for future implementation are observedin industries like
machinery,electrical,electronicsandautomotive,eachof whichareclassifiedaseither medium-hightechor high-tech intensity
industry. Thiscanbe attributed to the high-levelsof virtualizationalreadyemployedin theseindustriesresultingin disruptionin
their business.

 Thenext bestpromisefor adoption is demonstratedby auto-components,aviationandaerospace,construction,logistics,food
processing,chemicals,rubbers,plastics,industrials,metals,engineering,etc. In suchindustries,there appearfewer prospectsof
disruptionsthat might result in significantchangesin businessmodelsandprocesses. However,theseindustriesareexpectedto
undergo improvement in resourceefficiencywith implementation of industry 4.0. In industriessuch as textiles, pharmacy,
beverageandagriculture–predominantlythe low-tech industries(not withstandingpharma),there hasbeenlimited adoption
at this stage.
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Industry 4.0: Differentiated impact and potential across countries

Industry 4.0: Readiness  Diagnostic Model Framework

Source:. World Economic Forum, Readiness for the Future of Production Report 2018.
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Source:. World Economic Forum, Readiness for the Future of Production Report 2018.

Structure of Production: Concepts measured

Complexity: Assesses the mix and uniqueness of products a country can make as a result of the amount of

useful knowledge embedded in the economy and the ways in which this knowledge is combined.

Scale: Assesses both the total volume of manufacturing output within a country (Manufacturing Value Added)

as well as the significance of manufacturing to the economy (Manufacturing Value Added, % of GDP).

.
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Source:. World Economic Forum, Readiness for the Future of Production Report 2018.

Drivers of Production: Concepts Measured
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Historically, large-scale sector employment declines have been countered by growth of new sectors
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Recognizing known patterns and natural language generation are the two most-used capabilities in work activities
Time spent by US workers on activities that require median or higher levels of human performance for each capability (% of time)
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Current technologies have achieved different levels of human performance across 18 capabilities
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Technical potential for automation across sectors varies depending on mix of activity types
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Employment and skills . 

 The global labor share of national income has been in decline since the early 1980s, and this is occurring within the large majority

of countries and industries. It has to do with the decline in the relative price of investment goods. Efficiency gains in capital

producing sectors, often related to advances in ICT induced firms to shift away from labor and toward capital to such a large extent

that the labor share of income declined. The dominant trend has been stagnant rates of unemployment and growing

underemployment.

 Decline in medium-skilled routine jobs in recent years reflected in the polarization of skills in demand and labor market dynamics,

the parallel but uneven growth of mcjobs (>) and macjobs (<) across the OECD countries, effectively leading to the hollowing out

of middle-class jobs. At the same time the emergence of the platform economy and corporate disintegration through Nikefication

undermine occupational mobility because by contracting out “non-core” jobs, these jobs become separated from the ladders that

once offered a means to move up within an organization. Outsourcing traditional entry-level positions, as a result, tends to leave

the holders of these positions stranded without an obvious path for promotion.

 This is one aspect of a deeper fragmentation of the labor process itself. It involves a shift from the death of the career and its

replacement by jobs with employees often moving from firm to firm, or working as independent – a pattern that originated in the

1990s – to a shift from jobs to tasks to be performed under task-oriented contracts – a key feature of the platform economy and a

pattern observable in several industries today.

 The most important thing is what Uber and other platforms mean for labor markets and how employment is organized. Platforms

like Uber make it easy to create a spot market for all kinds of labor. Someone needing a work crew for the day could post a virtual

sign-up sheet, and potential contractors with the relevant skills could bid against each other to be in the first, say, five slots. Those

who “won” would find their own way to the worksite. This is what is meant by the Uberization of labor and the broader transition to a

“labor-light” economy.



Data Science in the New Economy

A new race for talent in the Fourth Industrial Revolution

Key insights

 While data science roles and skills form a relatively small part of the workforce, recent trends indicate that these are currently

among the highest in-demand roles in the labour market.

 The demand for data science skills is not limited to the Information Technology sector as data’s importance grows across multiple

sectors, including Media and Entertainment, Financial Services and Professional Services.

 Data science skills are particularly critical to a distinctive set of growing roles. For example, in the United States those roles are

Machine Learning Engineers and Data Science Specialists. These skills are only nominally in demand across more traditional

roles such as Relationship Consultants, but those roles are also facing major churn in skills.

 The data science skillset is not fixed and is rapidly evolving as new opportunities in data analysis and further technological

advances redefine the specific skills composition of data scientist roles.

 The disparities in achievement of data science learners point to varying levels of data science talent across industries and

economies:.

 The Information Communication and Technology (ICT), Media and Entertainment, Financial Services and Professional

Services industries are currently taking the lead both in hiring data science talent and in the achievements of online learners

who are actively updating their skillsets across industries.

 Across most industries, online learners based in Europe demonstrate higher proficiency in data science skills than in North

America, followed by emerging regions. Exceptions to such trends exist in sectors such as Telecommunications and

Technology, where learners in the Asia Pacific region and the Middle East and Africa outperform regional averages across

industries.

 Jobs such as Artificial Intelligence and Machine Learning Specialists or Data Scientists, in which data science skills are perhaps

most profoundly applicable, are forecasted to be among the most in-demand roles across most industries by 2022.

I III. 2. Employment and skillset challenges in Industry 4.0
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Highlights:

 The group of billionaires and millionaires who
comprise1%of the globalpopulationcontrol 45%of
total globalwealth, while 3.4 billion individuals–or
71% of adults worldwide –have wealth below USD
10,000.

 By 2014, in the USthe six Walmart heirs together
hadmore wealth than the bottom 42%of Americans
combined(up from 30.5 percentin 2007).

 2017EU-28: In Romania(40.2 %) and Bulgaria(40.1
%), close to two fifths of the population were
considered to be at-risk-of poverty or social
exclusion,while in Greecethe proportion was 36.0
%.

 Over25%wasconsideredto be at-risk of-poverty or
social exclusion in Latvia, Hungary,Croatia, Spain,
Italy,Portugal,Ireland,Cyprus,LithuaniaandEstonia.
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Governance, regulation and sustainability

 A Marshall Plan for Europe? How likely is it? Can be implemented without EU institutional reform?

 Algorithmocracy, “black boxes” and biases: Secret and proprietary algorithmic models govern behavior in

increasingly larger areas of economic, social and, indeed, political life. Algorithmic models, despite their reputation for

impartiality, reflect goals and ideology. The fundamental question for each domain of their operation is not only who

designs these models but what the designer’s – be that an individual, a company or a state agency – objectives are.

 Challenges of traditional forms of regulation: “code is law”: it embodies binding restrictions on behavior. Algorithms

and platforms structure and shape behavior according to the objectives built into them. Traditional forms of regulation

and the law in the books are often difficult to apply or enforce in the digital world where action is possible only if it

conforms to frameworks expressed in the code that shapes and directs behavior. But code and algorithmic models are

proprietary.

 Cross-industry boundary regulations: Disruptive forms of technological change often cross traditional industry

boundaries. As products and services evolve, they can shift from one regulatory category to another. If a ride-hailing

company begins delivering food, it can fall under the jurisdiction of health regulators. If it expands into helicopter

service, it will fall under the purview of aviation regulators. If it uses autonomous vehicles for passengers, it may come
under the jurisdiction of telecommunications regulators.
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 Monopoly / Monopsony: Regarding anti-trust policy will the break-up of the likes of Google and Amazon by extending

and adapting anti-trust regulation? Traditional anti-trust policy will most likely need a more comprehensive reach. For

breakup of the dominant platform players would not stop network effects from reasserting themselves: in time, one of

the new smaller ones would become dominant again. Nevertheless, regulatory authorities at a minimum will have to

sharpen their tools for the digital age.

 Technological concentration of power: There is accumulating evidence that “super-platforms” wield too much

power and their superior technological capabilities, access to data and advanced algorithms facilitate price

manipulation and discrimination through tacit collusion. The reality is that we have entered an era where the invisible

hand is being replaced by a highly programmable and longer “digital hand”.

 Concentration of data reservoirs and refineries and the growing possibility of conflict: Currently, most big data

refineries are based in the United States or are controlled by American firms. As the data economy progresses, this

does not seem sustainable. Past skirmishes between the US and the EU over privacy give a taste of things to come.

 Weaponizing the internet? Toward “digital Westphalianism”? Conflicts over control of oil, the fuel of the industrial

era, have scarred the world for decades. Even though it is difficult to delineate the battlefield, the data economy has

the same potential for international and cross-regional confrontation.
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