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through the producer to the customer. Traditionally, a company designs a 
product, a good or service; then it is manufactured or produced, and, fi nally, 
it is off ered for sale to individual and business customers. The ideal process of 
production was lean –  a concept based on the principles and tools of the Toyota 
Production System (TPS). The TPS streamlined the use of the resources and 
the time devoted to developing new products by developing timely delivery 
systems, standardisation, and improvements in how staff  worked.  76   

 Currently, the growing abundance of data on each stage of value cre-
ation allows for building new connections between suppliers, producers, 
and customers. A simple pipeline transforms into a complex network of 
dynamic relations between all the participants in the production process. It is 
supplemented by a transition from centralised to decentralised production. The 
former entails carrying out complete production tasks within a single plant or 
in a multi- facility organisation with a central plant and a network of organ-
isationally related entities. Decentralisation, on the other hand, is the creation 
of networks of autonomous, intelligent units that exchange information and 
confi gure themselves in order to optimise the production process and achieve 
an effi  cient result. Lean manufacturing is being replaced by agile manufac-
turing, based on a fl exible, data- driven organisational approach and reconfi g-
urable manufacturing systems. Focusing on smaller batch sizes or even single 
products, reducing time to market, and maintaining direct contact with the 
consumer allows companies to respond speedily to changes. It is then pos-
sible to meet individual customer needs while controlling costs and quality, and 
while keeping prices down. 

 This is the idea behind  production platforms . Platforms can be built 
around one or several of the nodes in the value chain; platforms may grow out 
of a product via servitisation. The integration of processes and data in the not 
too distant future will allow entities to operate in a distributed system, i.e., in a 
network. This will aff ect all actors in the production process, starting with those 
managing and controlling the production process, to those creating systems and 
managing suppliers and subcontractors with the aid of those systems, to those 
supplying materials and semi- fi nished products, to engaging subcontractors and 
employees, to customer outreach and maintenance/ servicing. In this system, 
production platforms will end up as a kind of intermediary, an integrator of all 
the above- mentioned actors. As Michael Mandel writes:

  industrial companies now have the capability to create manufacturing 
platforms, both open and proprietary. These platforms would be analogous 
to today’s multi- sided internet platforms, like app stores, social media, or 
advertising networks. Platforms are built upon a ceaseless fl ow of small 
packets of data that are rapidly routed to the desired destination. By con-
trast, these new manufacturing platforms would be mixed cyber- physical 
systems consisting of functions such as design, production, and distribution 
running as separate services on top of an advanced distribution network of 
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goods. By analogy with the digital world, it is useful to think of this new 
physical network of goods as being ‘packet- switched’, indicating greater 
fl exibility and lower costs than the previous generation of distribution.  77     

 While production platformisation is taking place, the organisation of the value- 
added chain is also changing. The development of technology in the 20th cen-
tury allowed it to fragment and paved the way for linear collaboration. On 
the other hand, digital technologies make it possible to rip the chain apart 
and distribute work across many levels. The very production process itself may 
soon be treated as a special service that will be available to companies and 
even retail customers (Manufacturing- as- a- service). For example, Dassault 
Systemes’ 3DExperience Marketplace connects potential customers digit-
ally with producers. Customers send their projects to producers who quickly 
deliver a precise quotation, reducing bureaucracy and costs. The platform then 
passes the order to an available manufacturer that best meets the technical and 
location requirements.  78   Another platform called Xometry, operating since 
2014, provides access to 3D printing technology and metalworking. Xometry 
supplies clients with a geometric analyser (called 3D Hubs) that allows the 
order’s parameters to be tweaked, and it also comes up with almost instant order 
quotes based on AI analysis.  79   

 Platforms such as Xometry give companies a fast and eff ective way to use 
another fi rm’s production capacity to obtain the parts or devices they need. 
As a result, they can reduce inventory, but above all they gain access to a wide 
number of potential suppliers. A report released in 2017 on  Digitizing European 
Industry , prepared for the European Commission by a working group that deals 
with industrial platforms, emphasised that the creation of platforms is crucial 
to the way that smart factories operate. The report argued that the platforms 
would acquire data from machines –  not only to allow them to monitor and 
control applications but also to provide it to external entities that could use 
it to create new applications. The next step would be the creation of an eco-
system connecting multi- sided markets, enabling the production of new and 
innovative products and services. New global standards will also emerge as a 
consequence. The report’s authors argue that platforms present a solution to 
many challenges facing the manufacturing industry: they enable agile and more 
fl exible approaches to production, based, among other things, on the use of 
automation and robots, mass personalisation, and servitisation of the product 
(building the product up with additional services), and fi nally, they increase 
energy and resource effi  ciency.  80   Industrial platforms open up completely new 
opportunities for companies (including small and medium- sized ones) to reach 
global markets. By participating in network- related value creation and by lever-
aging the results of this network, they can strengthen their competencies and 
compete more eff ectively with larger players. Their role is no longer restricted 
to that defi ned in the linear model of the value creation chain; instead, it may 
change depending on the project and the partnership that has been created 
within the network. The development of Industry 4.0 –  i.e., the combination of 
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human contextual decision- making skills and the precision and regular input of 
automated cyber- physical systems driven by intelligent algorithms –  may give 
rise to  rapid growth in productivity and speed up economic develop-
ment . However, this will only happen if enterprises manage to change tack and 
follow a path of intensive digital transformation.  

  Datafi ed distribution 

 One of the key manifestations of the internet revolution has been the emer-
gence of a brand new sales channel: e- commerce. Initially, most distance- 
based purchasing of goods and services took place over the telephone, via 
fax and even via television, but the increasing availability of computers for 
individual users, a decrease in hardware prices, the popularity of the internet, 
and user- friendly graphic browsers, all created a new paradigm. The internet 
became fashionable, and the number of users grew rapidly. From the mid- 
1990s to 2001, everything to do with the net seemed to have a golden 
future: a huge variety of online stores, auction platforms, and various forms of 
e- enterprises, often devoid of realistic plans, sprang up like mushrooms after 
a downpour. The bursting of the dot- com bubble in 2001, however, swept 
away a large number of new companies. Those that survived –  especially 
Amazon and eBay –  have achieved impressive fi nancial results as the growth 
of the e- commerce market has resumed.  81   For businesses wading through the 
digital transformation, this sales channel has created unprecedented oppor-
tunities. By analysing increasingly large data sets from various online sources, 
the seller or advertiser can learn more and more about the consumer. Website 
visits, social media activity, individual clicks, comments, likes: all of these allow 
companies to create profi les of customers and contact them with personalised 
off ers. The data are useful for dividing up the market and creating a variety of 
pricing policies, as well as for tailoring personalised, interactive and content- 
rich advertising copy and content.  82   The data also allow for multi- pronged 
analysis of the competition.  83   

    The further growth of e- commerce will depend on developments in logis-
tics –  fast shipping goods from the seller to the customer. Companies that 
can quickly provide customers with tailor- made products will gain a competi-
tive edge. This is what Jeff  Bezos understood better than anybody: ‘They want 
fast delivery; they want vast selection.’  84   The key challenge will be the ‘ last 
mile’ problem , i.e., the fi nal, most unpredictable stage of delivering goods 
to the consumer. Smaller companies make use of external delivery companies, 
which increasingly develop and adjust the existing infrastructure. For example, 
in Poland the growing e- commerce sector uses not only face- to- face delivery 
by the couriers and thickening network of parcel lockers, but also includes the 
local shops and groceries as last- mile delivery points. 

 Refl ecting the trend characteristic to other areas of the digital economy, dis-
tribution will be increasingly dominated by online platforms. E- commerce giants 
develop their own delivery platforms based on large logistics centres with myriad 
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delivery points closer to the consumer: this is the model adopted by Amazon. In 
2019 the company operated 500 logistics facilities in the United States and 1100 
around the world.  85   In 2012 it paid $775 million for Kiva Systems, a producer 
of logistics robots, thus kick starting a new branch of development –  Amazon 
Robotics. The corporation then introduced robots to warehouses and service 
centers around the world, cutting the time needed to prepare an online order 
for shipment (click- to- ship) to a mere quarter of an hour. It took, on average, 
four to fi ve times longer for a person to do the same task. Currently, Amazon 
has an army of over 100,000 robots and plans to add many more.  86   Some of 
Amazon’s warehouses also use an internal automatic transport system, made up 
of roller conveyors and forklifts equipped with sensors which let them man-
oeuvre in warehouses with narrow aisles, and which also display information 
about the load status, the tilting angle of the drive wheel, hours worked and 
lifting height. The changes that have been introduced have tripled the number of 
orders handled annually –  to over one and a half million currently. Additionally, 
since 2014 the company has invested $39 billion to build an extensive delivery 
network. In 2019 Amazon delivered nearly half of its 2.5 billion international 
packages using its network instead of external delivery companies, and according 
to the Bank of America Global Research it is ‘approaching a truly vertically 
integrated logistics network on par with the largest delivery companies in the 
world’.  87   Amazon aims at widening the base of customers in its Prime model, 
introduced in 2015, promising them the next day delivery.  88   

    The Chinese Alibaba also boasts that it can deliver anywhere in China in 
24 hours, although it does not defi ne itself as a logistics company. ‘We partner 
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with others for this’, emphasised Jack Ma in 2017.  89   The logistics arm of 
Alibaba, called Cainiao Network Technology is an open platform streamlining 
collaboration between merchants and 3,000 logistics partners and 3 million 
couriers from 15 top delivery Chinese companies and 100 international ones.  90   
In May 2020 Cainiao introduced a three- year initiative to deliver packages 
within 24 hours in China (for 3 cents) and 72 hours globally (for $5).  91    Time  
correspondent Charlie Cambell, writing in November 2020 from Hangzhou, 
observed that the company endeavours to create

  a single ecosystem for all logistics fi rms across the world to plug into, 
allowing for the seamless transfer of goods between companies and 
jurisdictions. Just as myriad smartphone makers all operate on Google’s 
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 Figure 3.9       E- commerce platforms’ gross merchandise volume (GMV) (in billion USD, 
fi scal year 2019/ 2020).  
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Android, Cainiao envisages thousands of independent logistics fi rms can 
operate within its system, sharing everything from labelling standards to 
customs information.  92     

 Cainiao has already put to use a small automated vehicle called Xiao G to dis-
tribute packages nearby its depot in Hangzhou. Both the American and the 
Chinese e- commerce giant are toying with the idea of drone delivery but it is 
still in its infancy. In 2017, Flytrex, an Israeli startup, experimented with drones 
to deliver goods in the suburbs of Reykjavik. To begin with, drones carried 
goods dispatched by a local e- commerce store across a bay and left them at 
a designated place where a courier picked them up. In the summer of 2018, 
Flytrex drones moved on to attacking the ‘last mile’ and began delivering to 
suburban customers’ doors (naturally, those living in places that were relatively 
easy to navigate).  93   In 2020 the drones were tested by Walmart to deliver gro-
ceries in Fayetteville, North Carolina.  94   

 Most importantly, both e- commerce behemoths know how to crunch data 
effi  ciently to ensure data- driven predictions of customer demand. Sangeet 
Choudhary emphasises that ‘data is the reason Amazon gets this right’.  95   For 
example, data insights collected from the deliverers allow for matching the 
quickest routes of delivery; comprehensive datafi cation of warehouses allows 
for predictive ordering of the lacking products. 

 Platforms are also widely used in long- distance logistics. In 2019 nearly 
half of the shippers surveyed by Transport Intelligence, a British consultancy, 
used an online forwarding platform.  96   Digital platforms connect and match 
shippers (manufacturing and retail companies) and service providers (logistics 
services, freight forwarders). One of such platforms, Flexport, connects more 
than 10,000 clients and suppliers around the world, off ering them logistics 
services (ocean, air, truck and rail freight, transport of containers, and ware-
housing), trade services such as customs brokerage, as well as fi nancing and 
insurance.  97   An intuitive dashboard allows for introducing data analytics and 
making adjustments along the value chain. Another such platform, TradeLens, 
developed by a logistics company called Maersk in cooperation with IBM, uses 
blockchain to record the stages of the shipping process. Documentation and 
procedures are completed automatically and without delays.  98   

 Admittedly, the use of information and communication technologies in 
logistics is nothing new: satellites began tracking sea and rail cargo several 
decades ago, and truck drivers have been using electronic logs for over two 
decades. Logistics 4.0, however, is characterised by ever more  datafi cation : the 
growing volume of data obtained from an increasing number of connected 
sensors or devices is being more effi  ciently processed in the cloud by intelli-
gent algorithms. The result is growing automation and a streamlining of the 
delivery process: goods can be prepared for shipment with the aid of robots,  99   
and thanks to the integration of processes, their shipping becomes faster and 
more fl exible. New technologies of track- and- trace also allow for better 
quality control in the supply chain: Hyperledger Sawtooth monitors sensors 
used to tag each fi sh caught, and catch data is then entered into a blockchain, 
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allowing consumers to fi nd out a detailed history of a dish when they order 
it in a restaurant.  100   Sensors and blockchains are used similarly by de Boer, 
one of the largest diamond producers in the world.  101   Firms can manage their 
relationships with suppliers more effi  ciently –  data analysis improves auditing, 
aff ects timeliness, and allows companies quickly to spot problems with the 
creditworthiness of a business partner. Datafi cation of the supply chain/ net-
work means better resource planning (human, material, and equipment), and 
this, in turn, improves process optimisation and enables faster reactions to 
changing market conditions.  

  The digital company 

 In this chapter, we focused on the dimensions of digital transformation in 
manufacturing. But the production is changing in each and every sector of the 
digitalising economy, be it production of material goods or services. As Jack Ma 
of Alibaba puts it. ‘In the next ten years all industries will change due to AI, big 
data and cloud. Industries will be turned on their head.’  102   Everywhere adoption 
of digital technologies results in more effi  cient use of ever more abundant data, 
achieved with the help of ever more intelligent algorithms. Companies can 
optimise their operations, manage their supply chains/ networks, and satisfy their 
customers’ needs, producing personalised goods complemented with an array 
of digital services. Traditional market advantage, built within a given sector, can 
vanish in the face of digital disruption brought about by the datafi ed companies, 
producing material goods. Here, a virtuous circle emerges: the more datafi ed 
companies can make ever more effi  cient use of data and network eff ects. Linear 
value and supply chains can be easily transformed into networks overcoming 
the sectoral divisions –  until each stage of production, each part of the company, 
starts to resemble a Lego block which can be easily joined with other, external 
blocks to build new and unexpected synergies. The internal structure of the 
‘data- fi rst, AI- fi rst’ companies becomes more fl at, slim, and agile.  103   

    The developments described above have been happening already in every 
sector that deals with services. Digitalisation allows for scaling those services 
that can be delivered to large groups of people without losing their quality 
and specifi city because they are inherently built on data. Take fi nancial services, 
which are a vanguard of imminent transformation. Financial institutions have 
always had great access to abundant data on their customers. Yet these data were 
used ineffi  ciently, because of slow and selective absorption of technologies of 
datafi cation and attachment to traditional forms of providing services. Banks 
focused on the development of digital banking and did not appreciate the fact 
that the widespread adoption of connected mobile devices opened the way for 
innovation in the area of contactless payments. People wanted to bank every-
where and at all times, not just in the evenings at their PCs.  104   Soon banks 
were faced with the growing competition from fi ntechs –  fi nancial startups that 
knew how to crunch data with ever faster and more effi  cient analytics based 
on intelligent algorithms, and how to leverage their impact through platforms 
accessed via mobile applications.  105   
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 Digital disruption in the fi nancial sector was somewhat slowed down by the 
weight of legal regulations guarding many of the traditional functions. Traditional 
fi nancial institutions gained time to learn their lesson and to seriously engage 
in digital transformation. But Brett King, the author of  Bank 4.0,  believes that 
the disruption will continue until banking becomes a ubiquitous experience 
delivered seamlessly in real- time: ‘the bank account of tomorrow is primarily 
an activated, cloud- based value store that reacts through technology where you 
are using your money. It’s not an app, a website or a branch.’  106   Traditional 
banks, built around departments providing diff erent types of products, usually 
off ered through physical branches, will not survive, because they will be not 
able to off er personalisation in the shape of frictionless payments, value storage, 
and access to credit, backed up by intelligent recommendations. Accordingly, 
the banks will have to change their internal organisation, transforming into 
platforms built around a ‘data- fi rst, AI- fi rst’ rule. ‘AI will likely eliminate whole 
swathes of the org chart as it stands today, but AI and data mining and mod-
elling will power elements of almost every interaction’, says Brett King. Such 
platformised banks, with a digitally standardised structure, will be able to nego-
tiate fl exible partnerships with fi ntechs, technological companies off ering a 
range of complementing services, and, more importantly, with techfi ns, large 
technological companies supplying a digital layer to every kind of human 
experience. One such area of collaboration is online and mobile payments, 
with Chinese companies such as Alibaba and Tencent showing the way. Alipay 
developed by Alibaba can boast of 1 billion users (as of 2020), and advertises 
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to ‘remove barriers between diff erent aspects of life’ so their customers ‘can 
enjoy a streamlined way of living, empowered by technology’.  107   The Alipay 
app enables frictionless online as well as in- store payment (through QR codes) 
as well as management of bank account and credit card bills. 

 Digital technologies have also changed the mode of delivery for non- 
scalable services, which may be off ered to a limited number of people at a given 
time. Many of such services are based on personal, physical, and geographic-
ally localised contact between the provider and the receiver, for example, a 
hairdresser and the client, or a taxi driver and a passenger. They are intrinsic-
ally not amenable to digitalisation, but some stages of their provision can be 
datafi ed. This goldmine was fi rst discovered by platforms such as Uber and 
Airbnb, which off ered a simple solution to the problem of matching supply and 
demand for some kinds of services, and provided it via applications embedded 
in a mobile device. Now platformisation is beginning to expand into more 
traditional service sectors, such as education. Particularly at the university, 
datafi cation will devour all the passive modes of knowledge dissemination, such 
as lectures, which will be easily scalable through digital channels. The teaching 
of practical skills and competencies will still, predominantly, require personal 
interaction, but the process of searching for competent and effi  cient teachers 
will be increasingly mediated via platforms such as Coursera or Udemy and 
their recommendation algorithms. 

 To sum up, the production of material goods and services will be increas-
ingly datafi ed, and distributed via digital or digitally enhanced channels of 

 Figure 3.11       What is a digital company?  
 Source: Own elaboration. 
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distribution. If the service is scalable, companies will aim at creating their own 
digital platforms. If it is not, then companies will increasingly use external B2B 
or B2C platforms to reach potential customers. Value chains will become more 
fragmented, as small technological companies take over some of their segments. 
In other words, as Pascal Bornet, the author of  Intelligent Automation  (2020) puts 
it, ‘All businesses are going digital: the winners will be those who do so the 
quickest and to the greatest extent.’  108   

    In the next chapter, we will take a look at the prerequisite of the successful 
digital transformation –  digitally skilled workers. The key factor for enterprises 
is fi nding or training up appropriately qualifi ed  employees  who can work 
alongside intelligent robots and systems that incorporate AI.  

  Key takeaways 

   •     The rules of  digital transformation  apply to all sectors of the economy, 
from the manufacturing of goods to the production of services.  

  •     In manufacturing digital transformation boils down to effi  cient collection, 
analysis and use of  abundant data  to optimise design, production, sales, 
and distribution. Data is fl owing from all entities engaged in design, pro-
duction, sales and distribution: i.e., digital devices and machines, vast array 
of robots and cobots equipped with sensors, suppliers, and contractors 
along the supply chain/ network, and intelligent products. This is the value 
provided by the key technologies that feature in  Industry 4.0  (such as 
 intelligent algorithms , the Industrial Internet of Things, a new gener-
ation of robots, and digital twins).  

  •     The push to datafy all phases of production and distribution is resulting in 
organisational changes: the incessant fl ow of data and its analysis by intel-
ligent algorithms supports  vertical  (within the company) and  horizontal 
integration  (within the product life- cycle, i.e., supply chain/ network). All 
companies aiming to achieve competitive advantage will have to adopt a 
business model based on the rule of ‘ data- fi rst, AI- fi rst’.   

  •     Digital transformation is propelled by the drive to  personalise  off erings 
in response to the growing expectations of customers, who want tailored 
and yet readily available goods and services. Personalisation will require 
the  fl exible reconfi guration of manufacturing systems , based on 
advanced simulation of a product via digital twins, fed with specifi c data 
on customer’s needs and expectations. Personalisation is also increasingly 
provided through  servitisation , where a physical good is complemented 
by a range of services that boost its basic usefulness.  

  •      Datafi cation  in all sectors of the economy, including manufacturing and 
services, supports  platformisation , particularly in sales, distribution and 
logistics. Platforms use abundant data and intelligent algorithms to effi  ciently 
match producers with suppliers, contractors, deliverers, and customers. Large 
companies will tend to build their own platform ecosystems, while smaller 
fi rms will use the infrastructure provided by tech companies.     
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