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            Bitcoin is a power-hungry cryptocurrency that is increasingly used as an investment and payment system. Here we show that projected Bitcoin usage, should it follow the rate of adoption of other broadly adopted technologies, could alone produce enough CO2 emissions to push warming above 2 °C within less than three decades.
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                    Fig. 1: Carbon emissions from projected Bitcoin usage.[image: ]



                


                
            

            
                Data availability

              
              The authors declare that all data supporting the findings of this study are available within the article, its Supplementary Information files and at https://github.com/moracamilo/Bitcoin/.

            

Code availability

              
              Raw code used for this study are publicly available online at https://github.com/moracamilo/Bitcoin/.

            

References
	Raupach, M. R. et al. Proc. Natl Acad. Sci. USA 104, 10288–10293 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	Kemp, L. Palgrave Commun. 3, 9 (2017).
Article 
    
                    Google Scholar 
                

	Cuthbertson, A. Bitcoin now accepted by 100,000 merchants worldwide. International Business Times (4 February 2015); https://go.nature.com/2CcKFXs
                        

	De Vries, A. Joule 2, 801–805 (2018).
Article 
    
                    Google Scholar 
                

	
                           Bitcoin Energy Consumption Index (Digiconomist, 2017); https://digiconomist.net/bitcoin-energy-consumption
                        

	Foteinis, S. Nature 554, 169 (2018).
Article 
    CAS 
    
                    Google Scholar 
                

	
                           Global Payment Systems Survey 2016 (World Bank, 2016).

	Bass, F. M. Manag. Sci. 50, 1833–1840 (2004).
Article 
    
                    Google Scholar 
                

	
                           NOAA-CIRES 20th Century Reanalysis V2c (NOAA, accessed 28 February 2018); https://go.nature.com/2CDGaXg
                        

	
                           Global Carbon Budget (Global Carbon Project, accessed 28 February 2018); http://www.globalcarbonproject.org/carbonbudget/17/data.htm
                        

	Meinshausen, M. et al. Climatic Change 109, 213–241 (2011).
Article 
    CAS 
    
                    Google Scholar 
                

	O'Dwyer, K. J. & Malone, D. Bitcoin mining and its energy footprint. In 25th IET Irish Signals & Systems Conference 2014 and 2014 China-Ireland International Conference on Information and Communities Technologies http://doi.org/cvqm (IEEEE, 2014).

	
                           Technology Adoption by Households in the United States (Our Word in Data, accessed 28 February 2018); https://go.nature.com/2NCnUyj
                        

	
                           Consumer Credit and Payment Statistics (Federal Reserve Bank of Philadelphia, accessed 28 February 2018); https://www.philadelphiafed.org/consumer-finance-institute/statistics
                        


Download references




Acknowledgements
The authors wish to thank the numerous data providers named in the supplements of this paper for making their data freely available. We also thank SeaGrant Hawaii for providing funds to acquire the computers used in these analyses. This paper was developed as part of the graduate course on ‘Methods for Large-Scale Analyses’ in the Department of Geography and Environment at the University of Hawai’i at Mānoa.


Author information
Authors and Affiliations
	Department of Geography and Environment, University of Hawai‘i at Mānoa, Honolulu, HI, USA
Camilo Mora, Katie Taladay & Erik C. Franklin

	Department of Biology, University of Hawai‘i at Mānoa, Honolulu, HI, USA
Randi L. Rollins

	Pacific Biosciences Research Center, School of Ocean and Earth Science and Technology, University of Hawai‘i at Mānoa, Honolulu, HI, USA
Randi L. Rollins

	Department of Tropical Plant and Soil Science, University of Hawai‘i at Mānoa, Honolulu, HI, USA
Michael B. Kantar

	Department of Botany, University of Hawai‘i at Mānoa, Honolulu, HI, USA
Mason K. Chock & Mio Shimada

	Hawai‘i Institute of Marine Biology, School of Ocean and Earth Science and Technology, University of Hawai‘i at Mānoa, Kāne‘ohe, HI, USA
Erik C. Franklin


Authors	Camilo MoraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Randi L. RollinsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Katie TaladayView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael B. KantarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mason K. ChockView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mio ShimadaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Erik C. FranklinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Camilo Mora.


Supplementary information

Supplementary Information
, Supplementary Figures 1-2, Supplementary Tables 1 – 4





Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Mora, C., Rollins, R.L., Taladay, K. et al. Bitcoin emissions alone could push global warming above 2°C.
                    Nature Clim Change 8, 931–933 (2018). https://doi.org/10.1038/s41558-018-0321-8
Download citation
	Published: 29 October 2018

	Issue Date: November 2018

	DOI: https://doi.org/10.1038/s41558-018-0321-8


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Mineral wealth paradox: health challenges and environmental risks in African resource-rich areas
                                    
                                

                            
                                
                                    	Emmanuel Adu Sarfo
	Rabbi Tweneboah


                                
                                BMC Public Health (2024)

                            
	
                            
                                
                                    
                                        The transaction behavior of cryptocurrency and electricity consumption
                                    
                                

                            
                                
                                    	Mingbo Zheng
	Gen-Fu Feng
	Chun-Ping Chang


                                
                                Financial Innovation (2023)

                            
	
                            
                                
                                    
                                        Tracking artificial intelligence in climate inventions with patent data
                                    
                                

                            
                                
                                    	Vilhelm Verendel


                                
                                Nature Climate Change (2023)

                            
	
                            
                                
                                    
                                        Understanding public discourse surrounding the impact of bitcoin on the environment in social media
                                    
                                

                            
                                
                                    	Sachith Mankala
	Audhav Durai
	Ron Mahabir


                                
                                GeoJournal (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Mora et al. reply
                

                
	Camilo Mora
	Randi L. Rollins
	Erik C. Franklin



                
    
        
            Nature Climate Change
        
        Matters Arising
        
        
            28 Aug 2019
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Advisory Panel
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Web Feeds
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Climate Change (Nat. Clim. Chang.)
                
                
    
    
        ISSN 1758-6798 (online)
    
    


                
    
    
        ISSN 1758-678X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
