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Moving bits instead of atoms
§ ICT (tecnologie dell’informazione e delle 

comunicazioni) è dematerializzazione ma anche 
§ Riduzione dei consumi

– sistemi di monitoraggio e controllo dei consumi
– ottimizzazione della produzione/distribuzione dell’energia
– ...
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Potenziali riduzioni di consumi per settore
§ Manifatturiero: 25-30%
§ Trasporti: 26%
§ Edifici: 5-15%

Fonte: Ad-hoc Advisory Group “ICT for Energy Efficiency“ 
of the European Commission DG INFSO, 2008.



… ma è sostenibile? 

“ICT alone is responsible of a  percentage which 
vary from 2% to 5% of the world power 
consumption.”

“Electricity demand of ICT is almost 6% of the overall final 
electricity consumption in Germany.”

“ICT sector produces some 2 to 3% of total emissions of 
greenhouse gases.”

L’ICT potrebbe superare il 10% delle emissioni entro il 2040!!!

Fonte: Lotfi Belkhir, Ahmed Elmeligi, ‘’Assessing ICT global emissions 
footprint: Trends to 2040 & recommendations”, Elsevier Journal of 
Cleaner Production 177 (2018) 448-463 
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Data tsunami
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Fonte: Cisco VNI, 2017

Ogni mese l’equivalente di:
• Un video HD della durata di 

12,000,000 anni
• 1,000,000 volte il contenuto della 

biblioteca del Congresso in USA

250000000000000000000 byte/mese



Data tsunami
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Triplica in soli 5 anni!

§ Servizi multimediali
§ Persone connesse 
§ Macchine e sistemi digitali

(più di 20 miliardi)



Non solo un problema di sostenibilità… ma di (aumento dei) divari
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Tra individui
à Persone con/senza competenze digitali
à Tra generazioni
à Persone con/senza accesso alle tecnologie 

Tra Paesi o gruppi
à Paesi ricchi e poveri (con/senza infrastrutture)
à Gruppi che possono investire rinforzano le proprie 

posizioni dominanti
à Paesi dinamici/lenti ad adattarsi alle trasformazioni
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L’1% più ricco della popolazione detiene più
ricchezza del restante 99%

I 62 più ricchi al mondo hanno più risorse del 3,5 
miliardi di poveri

Nei prossimi 20 anni le 500 persone più ricche del 
pianeta lasceranno ai propri eredi un ammontare
superiore al Pil dell’India

Fonte: Rapport Oxfam, “ Rapporto Oxfam "Ricompensare il 
lavoro, non la ricchezza”, Novembre 2017 



e trasformazione del lavoro
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Fonte: “Policy Pathways for the New Economy Shaping 
Economic Policy”, World Economic Forum, Novembre 2019.

Polarizzazione del lavoro

14 Dialogue Series on New Economic Frontiers

The Future of Labour Policy

are set to expand their use of contractors 
doing task-specialized work, engaging 
workers in a more flexible manner, 
utilizing remote staffing beyond physical 
offices and decentralizing operations.6 
According to a recent report by the 
European Commission, part-time and 
temporary employment increased from 
12.5% to 15.8% in the European Union 
since 2002 and whereby 2% of adults 
across 14 EU member states are now 
relying on platform work as their main 
source of income.7 This increasing 
diversity in working arrangements 
can be attributed to both choice and 
necessity on the part of workers: 77% 
of European freelancers report being 
freelancers by choice (43% found 
work through online labour platforms)8; 
however, others resort to this work due 
to a reduction in standard employment 
opportunities.

Automation and globalization are also 
driving skills polarization and related 
inequality. The shift from humans to 
technology for the delivery of routine 

tasks is also changing the composition 
of employment across skill levels, 
resulting in job polarization (Figure!2). 
The least-skilled jobs which often involve 
non-routine tasks (such as cleaning) 
remain because they cannot easily 
be undertaken by machines, whereas 
routine work that can be automated is 
heavily concentrated in the middle of the 
skills distribution, leading to higher levels 
of job displacement there. Digitalization, 
at the same time, augments the 
productivity of the most highly skilled 
workers and leads to a rising relative 
demand for high-skilled workers. The 
wage premium of high-skilled workers 
relative to low-skilled workers therefore 
increases, leading to growing wage 
inequality.

This skills polarization has particularly 
profound effects in those economies 
lacking the institutions and policies 
to prevent or mediate this impact on 
inequality. Indeed, the growth of the low 
wage sector has been more pronounced 
in countries where labour movements, 

payroll taxes and unemployment 
benefits are relatively weaker (e.g. in 
the United Kingdom, as opposed to 
Germany, Spain or Switzerland, where 
the low wage sector has expanded 
less).9

The impact of technology also has 
consequences for worker well-being. 
As the organization of labour becomes 
more fluid, some workers benefit from 
more flexibility and choice yet others 
are experiencing the shifts as greater 
job uncertainty and involuntary job 
displacement.10 Anxiety about job 
security has a highly negative and lasting 
impact.11 While rising incidences of stress 
and mental health issues create higher 
demand for welfare support, informal 
work arrangements simultaneously lead 
to missing tax contributions and reduced 
access to employer sponsored health 
and wellness programmes, with potential 
policy implications for the provision and 
funding of mental health services for the 
digital age.

Source: Data from Goos, et al, 2014, Table 2.

Change in share of total employment (percentage points), 1993–2010

Figure 2: Job polarization in selected European countries, 1993–2010
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Trasformazione del lavoro
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Robots e macchine per mansioni
complesse che richiedono
decisioni

• opportunità: riduzione dei
costi, migliore qualità

• sfide: il lavoro cambia

5McKinsey Global Institute A future that works: Automation, employment, and productivity

Only a small percentage of occupations can be fully automated by adapting 
current technologies, but some work activities of almost all occupations could 
be automated 
Unlike some other studies, the core of our analysis focuses on work activities rather than 
whole occupations. We consider work activities a more relevant and useful measure since 
occupations are made up of a range of activities with different potential for automation.8 For 
example, a retail salesperson will spend some time interacting with customers, stocking 
shelves, or ringing up sales. Each of these activities is distinct and requires different 
capabilities to perform successfully. 

Overall, we estimate that 49!percent of the activities that people are paid to do in the 
global economy have the potential to be automated by adapting currently demonstrated 
technology. While less than 5!percent of occupations can be fully automated, about 
60!percent have at least 30!percent of activities that can technically be automated 
(Exhibit!E2). While certain categories of activity, such as processing or collecting data, or 
performing physical activities and operating machinery in a predictable environment, have 
a high technical potential for automation, the susceptibility is significantly lower for other 
activities including interfacing with stakeholders, applying expertise to decision making, 
planning, and creative tasks, or managing and developing people (Exhibit!E3). 

8 Most recent studies estimating the impact of automation in the workplace focus on occupations. See 
Carl Benedikt Frey and Michael A. Osborne, The future of employment: How susceptible are jobs to 
computerisation? Oxford Martin School, September 17, 2013; The future of jobs: Employment, skills, and 
workforce strategy for the fourth Industrial Revolution, World Economic Forum, January 2016. 

Exhibit E2

Technical automation potential
%

Share of roles
100% = 820 roles

While few occupations are fully automatable, 60 percent of all occupations have at least 30 percent technically 
automatable activities

SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis

1 We define automation potential according to the work activities that can be automated by adapting currently demonstrated technology.

REPEATS in report 

Automation potential based on demonstrated technology of occupation titles in the United States (cumulative)1
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About 60% of occupations 
have at least 30% of their 
activities that are automatable

<5% of occupations consist of 
activities that are 100% automatable

Fonte: “A future that works: Automation, employment 
and productivity”,  January 2017, McKinsey Global 
Institute 
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il 65% dei bambini che 
iniziano ad andare a scuola in 
questi anni faranno un lavoro 
che ora non esiste

in EU, al 2025, più del 40% dei 
posti di lavoro sarà altamente 
qualificato 
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Grandi
opportunità

Minaccia alla
sostenibilità

Aumento dei
divari

Trasformazione
del lavoro

Dobbiamo rendere le tecnologie sostenibili, eque e inclusive!
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Grazie
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