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Annual CO2 emissions
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12) Bitkom(2021), Klimaeffekte der Digitalisierung, 2021.03.18.

13) GeSI(2015), #SMARTer2030. ICT Solutions for 21st Century Challenges.

14) Andrae, A. S. (2021), Internet’s handprint. Eng. Appl. Sci. Lett, 4(1), 80-97.

15) Andrae A. S., Edler T.(2015), On Global Electricity Usage of Communication Technology: Trends
to 2030. Challenges. 6(1), 117-157.
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61) Small world consulting(2020), the climate impact of ICT: A review of estimates, trends and
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64) Bonnaud, O. (2021), Skills in Physics and Semiconductor Devices: A Global Challenge for Digital Society.
Journal of Applied Mathematics and Physics, 9, 2936—2946. https://doi.org/10.4236/jamp.2021.911187

65) Cisco(2021), Annual Internet Report 2021.

66) Janusz Bryzek(2014), Emergentce of Trillion Sensors Movement

67) https://openai.com/blog/ai—and—compute/
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% 22{: OpenAl (2018)
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% Z2{: prnewswire(2021)

68) Strubell, E., Ganesh, A., & McCallum, A. (2019), Energy and policy considerations for deep learning
in NLP. arXiv preprint arXiv:1906.02243.
69) Sdxcentral(2021.11.20.), Hyperscalers Surpass 700 Data Centers Globally
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70) GSMA(2021), The mobile Economy 2021.

71) Cisco(2021), annual internet report (2018-2023)

72) Andrae&Edler(2015)

73) Nature(2018.09.12.), How to stop data centres from gobbling up the world’s electricity
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% 22 Belkhir, L., & Elmeligi, A. (2018)

77) Dayarathna, M., Wen, Y., & Fan, R. (2016), Data Center Energy Consumption Modeling: A
Survey. IEEE Communications Surveys & Tutorials, 18, 732-794.

78) Belkhir, L., & Elmeligi, A. (2018), Assessing ICT global emissions footprint: Trends to 2040 &
recommendations. Journal of cleaner production, 177, 448-463.
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89) Andrae, A. S. (2020), Hypotheses for primary energy use, electricity use and CO2 emissions of

global computing and its shares of the total between 2020 and 2030. WSEAS Transactions on
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